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Background  

1. The Adaptation Fund Board (the Board) at its twenty-ninth meeting, approved the project 

titled ñEnhancing the climate change resilience of vulnerable island communities in Federated 

States of Micronesiaò, submitted by the Secretariat of the Pacific Regional Environment 

Programme (SPREP) for a requested amount of US$ 9,000,000 (decision B.29/14).  

 
2. The objective of the project is to build social, ecological and economic resilience of the 

target island communities of the Federated States of Micronesia (FSM) and reduce their 

vulnerabilities to extreme drought, sea level rise and other climate risks through water resource 

management, coastal resource and development planning, and by promoting gender 

perspectives and ecologically sound climate resilient livelihoods. 

 
3. The project includes four main components: (i) Prepare the necessary institutional and 

regulatory frameworks, policies, guidance and tools to help deliver a climate resilient FSM; (ii) 

Strengthen water and livelihood security measures to help 6 outer atoll islands adapt to impacts 

of climate change related to water, health and sanitation; (iii) Provide communities with climate 

resilient infrastructure to help relocate from high risk coastal inundation sites; (iv) Capture and 

share the local knowledge produced on climate change adaptation and accelerate the 

understanding about the kinds of interventions that work in island environments in FSM. 

 
4. As mandated by the aforementioned decision, an agreement was prepared and signed 

between the Board and SPREP in June 2017. The first tranche of disbursement for the 

implementation fo the project was released following the signature of the agreement.  

 

5. The first programme performance report (PPR) for the project was submitted in March 

2020 and cleared by the Adaptation Fund Board Secretariat (the secretariat) in June 2020, and 

the second PPR was submitted in April 2020 and was cleared by the secretariat in August 2020. 

As of November 2020, a total amount of US$ 3,248,396 had been disbursed to the project by the 

Trustee.  

 
6. On July 28, 2020, SPREP submitted to the secretariat an analysis to support the project 

restructuring request, which includes a budget reallocation at output level constituting a material 

change (55% of the total budget excluding the project fees), and a proposal to adjust one project 

outcome and some project outputs and associated indicators and targets. In addition, the request 

included an amendment to the disbursement schedule. This request originates from the fact that 

SPREP conducted a supervisory mission in October 2019, whose objectives were to review the 

progress on the project; to consult with stakeholders on the proposed Kosrae road development; 

and to review the project plan to identify actions and solutions to address key challenges and 

issues that the executing agency was facing during the project implementation. This mission 

highlighted a few issues, specifically that the original project design was overly ambitious in scope 

and scale (six outer islands), without taking sufficiently into account the complex political 

environment of the FSM. Additionally, the original costing and financing of activities, overlooked 

the challenging geographical environment of the outer islands. Finally, in October 2019 the 

project developed an Environmental and Social Management Plan (ESMP), which outlined 

several environmental and social risks associated with the construction of the road and provided 

mitigation measures to be undertaken. The set of mitigation actions implied a cost which could 

not be covered under the project budget.   
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7. The proposed changes have been endorsed by the project steering committee, the 

executing entity, and are in compliance with the Fundôs operational policies and guidelines 

(Annex 7) as approved in October 2017, as follows: 

 

ñ11. For changes in project outcomes, including introductions, modifications and deletions, 

on the understanding that such changes would only be accepted in exceptional 

circumstances, the implementing entities should: 

 

(i) obtain prior approval from the Board following a full technical review of the 

revised fully-developed project/programme document by the Project and 

Programme Review Committee;  

(ii) communicate such changes to the secretariat; and  

(iii) submit a letter from the designated authority endorsing such changes to the 

secretariat, for the purposes of such technical review and approvalò.  

 

8. The request for changes from the implementing entity (SPREP) was submitted in March 

2020, the letter of endorsement from the Designated Authority of the FSM was submitted in late 

July 2020 (Annex 1) as part of the revised fully-developed programme document (see Annex 2 

for the latest version cleared by the secretariat following its final technical review). Consequently, 

the secretariat undertook the project full technical review and shared with SPREP the comments 

raised in the initial technical review. The implementing entity resubmitted the revised proposal in 

September, addressing all the comments raised by the secretariat in the review.  

 
 

Secretariatôs review of the request  

Overall project review 

9. Following a review of the request, the secretariat finds that despite the proposed changes 

in the project outputs and indicators and a revision of the budget, the project still delivers the 

same overall objective and adaptation benefits including: (i) under outcome 2, the project is 

expected to reach over 3,250 individuals either as direct or indirect beneficiaries, across the six 

selected atolls. Further, the installation of water harvesting, and storage systems will reduce 

pressure on underground water; (ii) under outcome 3, the upgrade of the coastal protection 

measures at Mosral and Pal sites, will allow for immediate commute to and from the central 

business district, in addition it will protect coastal areas from inundations and severe coastal 

erosion.  

 

10. In addition, despite these changes, the project expects to deliver the same level of results 

as initially included in the approved project and in compliance with the Adaptation Fund results 

framework. A total of 5,536 beneficiaries will be supported by the project (2,803 female and 2,727 

male).  

 

11. In terms of compliance with the Fundôs environmental and social as well as gender 

policies, the proposed upgraded coastal protection measures  will require that the implementing 

entity  undertakes an environmental impact assessment (EIA), to ensure compliance of the 

proposed coastal protection measures with the environmental and social policy (ESP) of the 

Fund. Furthermore, SPREP will need to update the ESMP, reflecting the assessment undertaken 

for the coastal protection measures, in order to ensure that adequate risk mitigation and 
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monitoring actions with assigned roles and responsibilities are in place. Both the EIA and the 

ESMP will need to be cleared by the secretariat before the implementing entity can start the 

execution of the upgraded coastal protection works. The secretariat will ensure compliance of 

this revised project with the ESP and GP of the Fund also during project implementation, through 

the regular reporting on environmental and social risks and gender issues, included in the project 

performance report.  

 

Specific changes requested  

 

12. The implementing entity undertook a supervisory mission to the FSM on October 2019, 

to review the progress of the project, to consult with different stakeholders on the proposed 

Kosrae road development, and to review the project plan, in order to identify actions and solutions 

to address the challenges faced during project implementation. This mission and the revision of 

the ESPM, helped to identify that some of the activities had been costed without due 

consideration to the challenging geographical environment of the outer islands, which imply high 

transportation costs, and the original design did not take into account the specific political 

environment of the FSM. To this end, SPREP asked for a revision of the project resultsô 

framework, including indicators and targets, and a budged revision.  

 

13. Component 1 of the project had been revised to provide greater clarity on the project 

impact in strengthening the policy and institutional capacity at the national state and outer island 

levels of government. The original project was too ambitious in defining what could have been 

achieved within the National and State political decision-making process and within the project 

timeframe. The original plan outlined the development, endorsement and adoption of policies, 

while the revised plan prioritizes a review of the national and State legislation and policy to 

integrate climate risk and resilience into its water, coastal and marine management. This 

reorientation acknowledges that the decision-making on these issues is undertaken at the state 

level rather than at the national level, and the fact that the timeframe of the project is not suitable 

to develop, endorse and adopt regulations given the complex FSM National and State political 

structure. In addition, the project will provide support towards the development of policies. 

However, the responsibility for implementation remains with the appropriate department at 

National or State level.  

 

14. Proposed changes under project component 2 include both water security and sanitation 

measures within the outcomes and outputs. Specific changes relate to the inclusion of an 

outcome on the identification of appropriate sanitation measures for the outer islands of Yap, 

Chuuk and Pohnpei. The installment of self-composting waterless toilets (SCT), as proposed in 

the original project document, was found to be not viable. As pointed out by SPREP, lessons 

learned from other similar projects focusing on water and sanitation measures in the Pacific 

region, highlight that SCT are not suitable options in the outer islands. Therefore, the output was 

amended to undertake an assessment to ascertain what may be viable both culturally and 

technologically in these remote islands, prior to the installation of any agreed options with the 

communities.   

 

15. The major proposed revisions are under component 3 of the project, which pertains to 

the demonstration of Kosrae inland road relocation and transitional coastal protection upgraded 

at the Mosral and Paal sites. The proposed changes to the approach undertaken for the coastal 

protection works, come from the review and upgrade of the ESMP conducted in 2019 and a 

scoping study undertaken by the Department of Transportation, Communications and 
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Infrastructure of the FSM, in February 2020. These reports indicated that the original scope, 

design and costing for the coastal protection works from Mosral to Paal sites was inadequately 

planned and presented deficiencies, as the proposed measures were found to be insufficient to 

protect the coastline and the coastal road either in the short or the long term given the coastal 

environment and the three distinct littoral cells (areas where there is an interruption to longshore 

transport of sediment).  

 
16. It is key to highlight that the scale of the work outlined in the proposed amendments to 

the plan remains as per the original project plan focusing upon the section from Malem to Paal 

sites, however, the scope and costing to undertake adequate and effective coastal protection 

work requires substantial adjustments to take into consideration the findings from the ESMP.  

 

17. Under the proposed strategy, the project will procure an accredited engineering firm with 

experience in coastal engineering to undertake a feasibility study, including an EIA. Based on 

the findings of these studies, the project will update the ESMP to include any environmental and 

social risks and related mitigation measures, to ensure the project alignment with the Fundôs 

ESP. Both the EIA and the ESMP will need to be cleared by the secretariat, before the project 

can start the execution of the coastal protection measures at Mosral and Paal projectôs sites. The 

upgrade of the coastal protection works will be implemented to protect the current coastal road 

(Malem to Utwe) from tidal and storm surges leading to erosion and inundation. In addition, the 

coastal protection measures at Mosral and Pal sites, will allow for immediate commute to and 

from the central business district.  As highlighted by SPREP in the revised proposal, the design 

and construction of the coastal protection works will be supervised by the Department of 

Transport, Communication & Infrastructureôs Project Unit to ensure the highest technical and 

engineering standards are met.   In addition, a maintenance plan for the on-going maintenance 

of the coastal protection works is to be developed and resourced by the Government of Kosrae.  

This maintenance plan will be required to be submitted to the executing entity and implementing 

entity as part of the design work. 

 

18. The second revision under project component 3, focuses on the  development of a road 

design and the proposal for revision of the associated output 3.1 has been done to reflect the 

outcomes from the project mission and the development of the ESMP conducted in 2019. The 

ESMP outlines a few environmental and social risks associated with the construction of the road, 

which was initially planned and provides mitigation actions to be undertaken. Some of the 

mitigation activities require budgetary inputs which were not reflected in the approved original 

budget and cannot be funded under the approved project as the budget is not sufficient to 

complete the road construction to a satisfactory standard which is required by the national 

regulation. In light of the afore mentioned elements, the project is proposing to prioritize the road 

design, ensuring that it meets the best standards and that it incorporates additional elements, as 

agreed during the stakeholder consultations, such as: i) the road design will be extended from 

the original 3.6 miles of priority sections to 5.53 miles, which will include the road in its integrity 

and an additional access road; ii) the road level is to be ungraded from the gravel sub-base to 

asphalt which guarantees a 50 years life span; iii) the design will include all earthworks, retaining 

walls and erosion considerations to meet the best standards and to reduce the environmental 

impacts due to the steep alignment of the road; and iv) the mitigation measures included in the 

ESMP will be incorporated into the road design. The road design will support and prepare for the 

actual road construction, with funding to be obtained from other sources. Accordingly, outputs 

3.3, 3.4 and 3.5, which are connected to the road construction, are proposed to be deleted (see 

Annex 3 for details).  
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19. Proposed changes under project outcome 4, which focus on knowledge management for 

improved water and coastal protection, pertain to the cancellation of the development of 

Municipality Development Plans for the outer islands. The review of the overall project plan and 

budget highlighted budgetary constraints to undertake this activity. Other proposed changes 

under this project outcome are proposed to avoid duplication of efforts with other project outputs 

and activities.  

 

20. Due to the circumstances described above and the effort made to find alternative 

adaptation measures, the secretariat finds the proposed changes to be acceptable.  

 

21. The project results framework has also been revised to reflect the proposed changes. 

Under project component 1 ñStrengthening policy and institutional capacity for integrated coastal 

and water management at national, state levels and outer island levelsò, all the outputs remain 

the same, with the exception of output 1.3 which has been amended to reflect the Stateôs role in 

water resources management and the projectôs support in the implementation of the State-level 

Water Outlook and Investment Plans, which is a responsibility of the National and State 

governments. Under project component 2 ñDemonstration of water security and sanitation 

measures in outer islands of Yap, Chuuk and Pohnpeiò, the changes relate to the inclusion of an 

outcome specifically on sanitation measures (now outcome 2b) and the cancellation of the 

previous outcome 2b on increasing climate change awareness through formal climate education. 

This original outcome was overly ambitious and did not consider the roles and responsibilities of 

the FSM Departments (i.e. Department of Education). Consequently, original outputs 2.4 and 2.5 

associated with this outcome, have also been cancelled. Revisions under project component 3 

ñDemonstration of Kosrae Inland Road Relocation Initiativeò, imply the amendment of output 3.1, 

to reflect the priorization of the development of a robust inland road and access routes design 

for future construction. Accordingly, previous outputs 3.3, 3.4 and 3.5 are cancelled due to 

funding constraints and their linkages to the road construction. Finally, revisions under project 

component 4 ñKnowledge management for improved water and coastal protectionò, pertain to the 

cancellation of output 4.1, ñCommunity resilient development plans developedò, as the review of 

the overall project plan and budget highlighted budgetary deficiencies to undertake this activity.  

 
22. The project results framework, including milestones, targets and indicators presented in 

section E of the revised project document captures the changes in outputs, indicators and 

targets. In addition, the project restructuring paper (Annex 3) offers details on the proposed 

revisions in the results framework.  

 

23. It should be noted that the proposed changes in project outputs and related indicators, 

required a budget reallocation for some outputs, which involves approximately 55% of the 

budget, and therefore constitutes a material change as outlined in Annex 7 of the OPG (see 

revised budget from pages 133-137 of Annex 2).  

 
24. It is important to underline that, even though budget reallocation is significant, this is in 

line with the proposed changes and with the overall objective of the project. Major budget 

reallocations are under output 2.2 ñWater Harvesting and Storage System (WHSS) repaired and 

installed in 6 atoll islandsò, where a budget increase is aligned with the islands assessments 

which allowed true costing, including the transportation; and a major budget increase under 

output 3.2 ñTransitional coast protection at Mosral and Paal upgraded for immediate coastal 

protectionò, is justified as the original budget for this output was underfunded to conduct a proper 
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EIA, as well as the upgraded costal protection measures. In parallel, budget under the revised 

output 3.1 ñMalem - Utwe inland road and access routes designed for future constructionò has 

been considerably decreased for the project to focus on the development of a road design only.  

 
25. Finally, SPREP is requesting an amendment to the project disbursement schedule, to 

better reflect the revised work and procurement plan, in accordance with the proposed outputs 

changes. The revised disbursement schedule presents the same project total amount and the 

same project fees as the ones approved through decision B.29/14, and the proposed changes 

are related merely to the size of the individual tranches (see section H of revised project 

document).  

 

26. The initial technical review was conducted to ensure compliance with the Fundôs  

Environmental and Social Policy and Gender Policy considering the proposed modifications. The 

technical review also revisited the criteria of cost-effectiveness, the sustainability of the proposed 

interventions and benefits to the target communities. A few clarification requests (CRs) and 

corrective action requests (CARs) were raised as detailed in the review sheet which was shared 

with SPREP (Annex 4).  The final technical review finds that SPREP  had adequately addressed 

all the issues raised.  

 

Recommendation  

27. Having considered document AFB/PPRC.26-27/X and its Annexes the Project and 

Programme Review Committee (PPRC) may wish to recommend that the Board decides to:  

 

a) Approve the change in outcome, outputs and related indicators, the budget reallocation 

at output level and the amended disbursement schedule for the project ñEnhancing the 

climate change resilience of vulnerable island communities in Federated States of 

Micronesiaò, as requested by the Secretariat of the Pacific Regional Environment 

Programme (SPREP) and as contained in the revised project proposal presented as 

Annex 2 of document AFB/PPRC.26-27/5;  

 

b) Request SPREP to submit to the secretariat for clearance prior to the execution of the 

coastal protection measures:  

 
(i) The Environmental Impact Assessment (EIA) to be undertaken in relation to 

the coastal protection measures; and  

(ii) The revised Environmental and Social Management Plan prepared in 

accordance with the findings of the EIA as aforementioned and in compliance 

with the Adaptation Fundôs Environmental and Social Policy.  

c) Request the secretariat to draft an amendment to the agreement between the Board and 

SPREP to reflect changes made under subparagraphs a) and b).   
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Annexes 

1. Letter by the Designated Authority for the Federated States of Micronesia endorsing the 

proposed changes;  

2. Revised proposal document with tracked changes addressing comments made by the 

secretariat in its initial review; 

3. Proposed changes in project results framework ï justification by SPREP;  

4. Project technical review undertaken by the AFB Secretariat and shared with SPREP.  
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Annex 1: Letter by the Designated Authority for the Federated States of Micronesia 

endorsing the proposed changes  
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Annex 2: Revised proposal document with tracked changes addressing comments made by 

the secretariat in its initial review 
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The annexed form should be completed and transmitted to the Adaptation Fund Board Secretariat 
by email or fax.   
 
Please type in the responses using the template provided. The instructions attached to the form 
provide guidance to filling out the template.  
 
Please note that a project/programme must be fully prepared (i.e., fully appraised for feasibility) 
when the request is submitted. The final project/programme document resulting from the appraisal 
process should be attached to this request for funding.  
 
Complete documentation should be sent to:  
 
The Adaptation Fund Board Secretariat 
1818 H Street NW 
MSN P4-400 
Washington, D.C., 20433 
U.S.A 
Fax: +1 (202) 522-3240/5 
Email: afbsec@adaptation-fund.org 
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2. PART I: PROJECT INFORMATION 
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Project / Programme Background and Context 

National and Local Level Context 

Geography and Climate  

The Federated States of Micronesia (FSM) is located near the equator about 4,000 km southwest 
of the Hawaiian Islands in the Western Pacific Ocean and within the Caroline Islands group. It is 
a group of 647 islands (84 of the islands are inhabited) covering 2,736 square kilometres (km2) in 
the western Pacific Ocean (Figure 1). The land area totals 704.6 km2, with 7,192 km2 of lagoon 
area. The islands vary from small islets inundated at high tide to atolls and large volcanic islands 
with a land area larger than 80 km2.  FSMôs physical isolation, as well as the distance between 
States, and between islands within States, combined with limitations in transport, pose multiple 
development challenges. 
 
The FSM is located north of Papua New Guinea, south of Guam, and east of the Philippines, has 
an exclusive economic zone covering approximately 2,589,998 km2 (1,000,000 sq. mi). Four types 
of island occur: (1) volcanic high islands, which can be highly rugged in their basalt interiors and 
are typically surrounded by fringing or barrier reefs; (2) low lying atolls; (3) raised coral islands; 
and (4) low coral islands. Low lying atoll and coral outer islands are especially isolated and require 
significant effort to reach from the main islands by boat or small plane. The coral fringing and 
barrier reefs that surround each island are of great biological significance.   
 
 

 
Figure 1. Map of the Federated States of Micronesia1 

 
Each of the four States is centred on one or more main high islands (Table 1). All but Kosrae 
State include numerous outlying atolls. The capital of FSM, Palikir, is in Pohnpei State. Many of 
the islands in FSM are extinct shield volcanoes with steep, rugged centres that are densely 
vegetated and eroded.  Mangroves grow around the coastal fringes.  Land elevations range up to 

 
1
 By U.S. Central Intelligence Agency - Federated States of Micronesia (Political) 1999 from Perry-Castañeda Library Map 

Collection: Federated States of Micronesia Maps, Public Domain, https://commons.wikimedia.org/w/index.php?curid=46492 
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approximately 760 metres (2,500 feet). Other islands are relatively flat, small and swampy, with 
low-lying, forested atoll islets, typically 1-5 metres above mean sea level2.   
 
The major vegetation types in the FSM are native upland forest, agroforest, mangrove forest and 
savanna, other shrubs and grasslands. About a third of FSMôs land area is suitable for agriculture, 
but less than 5 percent of agricultural land is arable. About half of the agricultural land is used for 
permanent crops, with the remainder used for other agricultural purposes. 
 
Table 1. Geography of FSM's four states3 
 

State No. of 
Island 

Groups 

No. 
Islands 

No.  
Inhabite

d 
Islands 

Topogra
phy 

(HV, A)* 

Land 
area 
(km2) 

Lagoon 
Area  

(km2) 

Popn. 

(2010) 

Popn 
Density*

* 

Yap 12 78 22 HV + A 119 1049 11,377 247 

Chuuk 7 542 55 HV + A 127 2132 48,654 990 

Pohnpei 6 26 6 HV + A 342 769 36,196 274 

Kosrae 1 1 1 HV 117 0 6,616 146 

Total 26 647 84  705 3,950 102,843 378 

(* HV = high volcanic; A = atolls, **individuals per square kilometre) 
 

 
The tropical climate of FSM is due to its geographical location in the Western Pacific, just north 
of the equator, and the strong influence of northeast trade winds, which generates consistently 
warm temperatures. The trade winds prevail from December through April. Periods of weaker 
winds and doldrums occur from May to November. Rainfall is generally plentiful, especially on the 
high volcanic islands of Kosrae, Pohnpei and Chuuk. The region is affected by storms and 
typhoons that are generally more severe in the western islands, as well as by periods of drought 
and excessive rainfall associated with different phases of the El Niño ï Southern Oscillation 
(ENSO). 
 
From May to November the rainfall is extremely high on the volcanic islands of Kosrae, Pohnpei 
and Chuuk. Yap lies in an area that generally experiences a monsoonal climatic pattern, with 
more frequent periods of drought. The climate of Chuuk is hot and humid with an average 
temperature of 27°C (81°F), and little variation throughout the year. Average annual precipitation 
is 3,100 mm (122 inches), with the months of January to March being drier. Pohnpei is generally 
hot and humid, with a mean temperature of 27°C (81°F). Temperatures vary little from month to 
month. The mean annual rainfall is 4,826 mm (190 inches), with January and February being 
slightly drier than the average of all months.  
 
Kosraeôs climate is characterized by high temperatures, heavy rainfall, and high humidity. The 
average annual rainfall measured at the weather station in coastal Lelu is 5,000mm (203 in). In 
the mountainous interior, rainfall is estimated to be as high as 7,500mm (300 in) annually. Average 
temperature is again 27°C (81°F) at sea level. Average monthly temperatures vary from the 

 
2
 FSM, 2015, Second National Communication under the UN Framework Convention on Climate Change 

3
 Namakin, 2008; FSM Division of Statistics, 2012 in FSM, 2015, Second National Communication under the UN Framework 

Convention on Climate Change, p.16) 
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annual average by no more than 1°C (0.5°F), and the difference between the average minimum 
and maximum temperatures is less than 8°C (14°F). 

Political and Legislative 

Since its inception in 1979, when it formed its own constitutional government, FSM has worked 
with the United States Government to achieve self-sufficiency through its primary source of 
assistance, the Compact of Free Association (1986-2003) and the subsequent Compact II (2004-
2023).  
 
The countryôs government is modelled after the federal system of the United States with a national 
president and four state governors with respective legislatures and judiciaries. The Government 
has four levels of governance ï national, state, municipal, and traditional.  
 
The four states ī Chuuk, Kosrae, Pohnpei and Yap ï where the project is to be implemented, 
have a considerable degree of autonomy. Each State Government has its own constitutional 
Government, consisting of the Executive, Legislative and Judicial branches.  
 
Each FSM State has its own set of environmental laws and regulations recognizing the impacts 
of climate change and the need for adaptation measures. Under the Compact II, Article VI Section 
161 of Title II, FSM is committed to applying the National Environmental Policy Act of 1969 and 
ñto develop and implement standards and procedures to protect its environmentò.  
 
In June 2012, the FSM Environmental Protection Act became Public Law. Its purpose is to: 
 
ǒ Reflect the current functions and responsibilities of the National Government in the area 

of environmental management and protection; 
ǒ Eliminate duplication of responsibilities between the National and State Governments in 

relation to environmental management and protection; and 
ǒ Provide the Office of Environment and Emergency Management (now Department of 

Environment, Climate Change and Emergency Management (DECEM)) with the 
necessary legal authority to implement, via regulation, the multilateral environmental 
agreements that FSM has already ratified, including the United Nations Framework 
Convention on Climate Change (UNFCCC). 

 
This project will build on the existing legislative and policy framework that the National 
Government and the State of Kosrae have already put in place. 
 
The FSM Environment Sector Plan 2010-2015, prepared in accordance with the FSM Strategic 
Development Plan (SDP) 2004-2023, identifies achieving higher rates of compliance with 
environmental laws as a high priority for FSM national and state governments. Among the most 
serious problems of environmental governance in FSM is that the laws and regulations are not 
enforced consistently or effectively. The 2012 Environment Protection Act endeavours to address 
this and related issues, in part by strengthening enforcement action and by requiring the Secretary 
of DECEM to provide, on an annual basis, an environmental quality report covering the status 
and conditions of the environment of FSM, and a review of the programmes and activities of the 
National Government, State governments, municipal governments and nongovernmental 
organizations (NGOs), with particular reference to their effect on the national environment. 
 
The FSM Government has put in place national frameworks for adaptation. The Strategic 
Development Plan (SDP) 2004-2023 and the Infrastructure Development Plan (IDP) 2016-2025 
are based on several frameworks which provide mitigation and adaptation measures to limit the 
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impacts of climate change. The SDP for FSM provides a roadmap for social and economic 
development for 20 years (2004-2023). 
 
Multiple mitigation and adaptation activities are ongoing at the government and agency levels. 
FSM adopted national policies on climate change (2009) and Disaster Risk Management and 
Climate Change Adaptation (2013). Kosrae State, in adopting a Shoreline Management Plan in 
2014, became the first state to develop a strategic plan that addresses coastal zone management 
in view of the adverse impacts of climate change.   
 
The Kosrae Shoreline Management Plan (2014) states: ñmuch development on Kosrae over the 
last two to three generations has occurred in low-lying coastal areasémany of the approaches 
we currently useéwill be increasingly ineffective or unaffordable as sea levels rise.  It will involve 
thinking differently than we have done in the past, particularly concerning where we locate 
infrastructure, our communities and our homesò. 
                 
There is an immediate need for capacity to support adaptation at the national level, and specific 
legislation, regulation and policy frameworks in the other three States to ensure delivery of 
effective climate resilient measures for greater protection of people and assets in the coastal 
zones.  

Institutional Arrangements for Climate Change 

FSM has ratified or implemented a number of protocols and plans including: 
 
Å Ratification of the UNFCCC, Kyoto Protocol and Montreal Protocol (also known as the 

ozone treaty).  
Å Signing of the Paris Agreement (2016).    
Å Awarded a Climate Protection Award (2009) from the U.S. Environmental Protection 

Agency for contributions to climate protection under the ozone treaty. 
Å Development of a Multi-State Hazard Mitigation Plan (2005). 
Å Adoption of a nationwide Climate Change Policy (2009) focusing upon climate change 

mitigation particularly at the international level, and adaptation at the national, state and 
community levels to reduce FSMôs vulnerability to climate change impacts.  The Policy 
outlines the integration of climate change into the Strategic Development 
Plan/Infrastructure Development Plan (SDP/IDP) and into other policies, strategies, and 
action plans, including disaster preparedness and mitigation. DECEM is designated as the 
focal point for all government climate change activities by law under Title 25 of the FSM 
Environmental Protection Authority Act. 

Å Development of a joint policy for climate change adaptation and disaster risk 
management.4 

Å Development of a Framework National Water and Sanitation Policy for FSM (2011).  The 
framework provides the rationale and direction for a Comprehensive National Water and 
Sanitation Policy for FSM. Key elements of the comprehensive policy include a ñFederated 
States of Micronesia National Water Outlookò and ñWater Sector Investment Planò. The 
intent of this policy is to mainstream the principles of integrated water resource 
management and water use efficiency into national and state development planning and 
resource management. 

Å Integration of initiatives from a common institutional platform for disaster risk reduction 
and climate change adaptation overseen by the DECEM. 

 
4
 GCCA: PSIS. 2013. Climate Change Profile. Federated States of Micronesia. Version 2, July 2013. 
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Demography 

The population of FSM reached 102,843 at the last census undertaken in 2010. The Census 
highlighted a decline in population from the 2000 Census figures of 107,008. The decline in 
population reflects a corresponding decline in population growth in FSM over the past three 
decades.  At the national level, annual growth dropped from 3.0 percent in the 1980-89 period, to 
minus 0.4 percent over the 2000-2010 period. At the state level, Chuuk and Kosrae have negative 
growth while in Pohnpei and Yap the rate of growth is still positive but very low at 0.4 and 0.1 
percent, respectively. While declining fertility has contributed to the drop in the population growth 
rate, out-migration to the United States and other parts of Micronesia is the primary cause of 
negative growth.  

  

Table 2. Population and household distribution of FSM5 

 

State Percentage of total FSM 
Population 

Percentage of total 
number of FSM HH 

Yap 11.1 13.8 

Chuuk 47.3 41.9 

Pohnpei 35.2 37.5 

Kosrae 6.4 6.8 

 
The population of the FSM is unevenly distributed between States in terms of total numbers and 
per sq. km (Table 2). Chuuk State represents 47% of the population, Kosrae 6%, Pohnpei 35% 
and Yap 11%. The population is young, with 36% between 0 and 14 years, 59% 15-59 years and 
5.5 percent 60 or older, though the average age is increasing. There are 4% fewer women of 
child-bearing age in the FSM today than 10 years ago and the population is declining for the first 
time in recent history. This demographic change has been influenced by a Compact between the 
FSM and U.S. The Compact transfers significant funds to the FSM and promotes outmigration by 
allowing FSM citizens to go to the U.S. and join its military. In return, it supports the U.S. strategic 
regional Asian and Pacific military considerations. On high islands, a mariner culture and the 
rough interior have concentrated populations along the coasts6.  

Economy 

The national and state governments account for over half of the nationôs employment and 38% of 
its GDP. Agriculture is primarily subsistence farming. Natural resources available for economic 
purposes are limited to timber, marine products, deep-seabed minerals, and phosphate. 
Commercial fishing is an important source of revenue through licensing fees and export of fish. A 
wide range of financial and project assistance has been provided through a variety of 
governments, international institutions, and NGOs, resulting in limited success in developing an 
integrated, self-supporting, and sustainable economy.  
 
In the Compact II era (2004-2023), FSM is at a critical point in its development. In a relatively 
short time frame, each FSM State is challenged not only to continue developing a self-sufficient 
economy, but also to modernize without sacrificing valued cultural traditions and natural resource 

 
5
 Smith, W.J., J Mount, D. Bennet and P. Shed. 2014. Collaborative research methodologies and the construction of a national 

geospatial clearinghouse to conserve biodiversity in the Federated States of Micronesia. Applied Geography 54:198-208. 
6
 Ibid. 
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assets. Geographical isolation and poorly developed infrastructure are major impediments to 
FSMôs long-term growth. Over the years, agricultureôs socio-cultural role as a safety net for the 
disadvantaged has greatly diminished. Inequality of income and the incidence of families with 
incomes below the poverty line are among the highest in the Pacific region. Poverty is a concern 
and FSM made only limited progress towards achieving the Millennium Development Goals 
(MDGs) by 2015. 
 
The mainstays of the FSM economy are subsistence farming and fishing. There is limited tourism 
due to a lack of access and facilities, although it has increased in recent years with small hotels 
opening in Pohnpei, Yap and Kosrae.  
 
The public sector plays a central role in the economy, as the national and state level governments 
employ over half of the countryôs workers and government services and public enterprises 
account for 38% of GDP. Since the 1995 Economic Summit, the private sector has been a focus 
of economic development. There are now 22 private locally owned construction companies that 
also undertake road maintenance. 
 
Daily life in most of the FSM is run on an extended family scale, with village or island functions 
integrated into this routine. National and state levels of government lack a sustained influence in 
this routine in most islands. Thus, conservation efforts must connect to the local scale and people 
with traditional ties into communities if they are to be sustained. The human and physical 
geography that define the FSM make this a major challenge. Conversely, it is undeniable that 
given the relative autonomy of islands and villages and the mobile and common nature of many 
marine resources such as sea turtles and fish, that large-scale planning may need to span 
ñecoregionsò7. 

Water Security Problems in Outer Islands 

Areas of small island countries, such as the FSM, exceed 5,000 mm of precipitation annually. 
These communities are in some of the wettest places on earth. Nevertheless, their geologic and 
geographic settings, technology, government capacity, village-scale governance and knowledge 
base can still make accessing safe drinking water exceedingly difficult. Despite billions of dollars 
in aid, labour, and local spending, inadequate progress has been made in recent years in many 
of the less wealthy communities in improving access to safe drinking water8. 
 
Despite high national precipitation rates, water supplies on smaller, low-lying atoll islands are 
extremely vulnerable to droughts and to saltwater inundation caused by high tides. Water for 
drinking and other uses comes from two sources: rainwater catchments and shallow wells that 
draw from a layer or ñlensò of freshwater underlain by brackish water or saltwater. Groundwater 
in the part of the lens that is near the ground surface in the central depression of the island is also 
important for taro cultivation. On some atoll islands, the freshwater lens is thin and highly 
vulnerable to contamination from the saltwater below, especially if too much freshwater is drawn 
from the lens.  
 
The El Niño event of 1997ï1998 caused severe droughts and water shortages on many of the 
Pacific Islands including FSM. During the drought, communities were concerned about the high 
level of demand and increased groundwater withdrawals because of the potential impact of 
saltwater intrusion on taro, breadfruit, and banana crops. Monitoring data are needed to manage 

 
7
 Smith, W.J., J Mount, D. Bennet and P. Shed. 2014. Collaborative research methodologies and the construction of a national 

geospatial clearinghouse to conserve biodiversity in the Federated States of Micronesia. Applied Geography 54:198-208. 
8
 Smith, W.J. 2008. Geographical Journal Vol. 174 No. 3, pp. 251ï268, 2008  
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rainwater and groundwater resources together and increase the adaptive capacity of low islands 
to meet the challenges posed by climate variability and change.  
 
The water resources of the 32 atolls of the FSM are under continual threat due to El Niño-induced 
drought events and sea-level rise. Contamination from septic tanks and wastewater runoff from 
pig pens is also a major issue. 
 
Another risk is the high sea/surf events. In December 2007 and in 2008, several atoll islands in 
FSM were flooded by a series of high wave events. These saltwater floods had a significant impact 
on taro crops that are commonly cultivated in a depression near the centre of the islands. In 
December 2007, on the outer islands of Chuuk State, where 13,000 people or one-fourth of the 
state population resides, an estimated 90% of all taro crops were destroyed by saltwater 
inundation9.  
 
Water use within atoll island communities is derived from either captured rainwater (typically 
through a roof-gutter system that feeds a large storage tank) or groundwater. Rain catchment 
water is preferred for most domestic purposes such as drinking and cooking, whereas 
groundwater, typically accessed through hand-dug wells lined with concrete or rocks, is used for 
bathing and washing clothes. Communities may also use coconut juice to supplement drinking 
water.  
 
Rain catchment tanks vary in construction material and size. Older tanks are made from concrete, 
whereas newer ones are made from fibreglass. Depth to water in the hand-dug wells ranges from 
1-3 m and fluctuates with the rise and fall of the tides. The water is extracted by either a rope and 
bucket or a small electric pump and is typically shared by several households. 
 
In general, only large leeward islands appear to be able to maintain substantial freshwater lenses 
during both average and drought conditions. Most FSM atoll islands are windward and hence 
contain only a thin lens, irrespective of the rate of rainfall. These observations provide water 
resource managers of atoll island communities with important generalizations regarding the 
sustainability of island resources and can be used for future planning within these communities. 
 
The sustainability of water resources on atoll islands is therefore of serious concern due to their 
small catchment area, low-lying topography, isolation from other island communities, and the 
continual threat of El Niño-induced droughts. Most of the 32 atolls within the FSM are permanently 
inhabited, but their residents have always been at risk of water shortages. Groundwater resources 
are particularly important reserves, since the small exposed area of the island land surface and 
the high permeability of the carbonate sediments preclude the development of natural surface 
water bodies or reservoirs. Man-made storage tanks are used to collect rainwater, but these can 
become depleted quickly during droughts. At such times, island residents rely on groundwater to 
fulfil their domestic water needs. The fresh groundwater, residing in the ñfreshwater lensò, 
however, is also subject to stress and threat of depletion during El Niño-droughts.  
 
The FSM Government is seeking to make each atoll island community sustainable in regard to 
water resources. Success obviously depends on maintaining sufficient potable water on each atoll 
island during even the most severe droughts. Therefore, the volume of freshwater reserves must 
be predicted for periods of scarce rainfall rather than for normal climate conditions.  

 
9
 Keener, V. W., Marra, J. J., Finucane, M. L., Spooner, D., & Smith, M. H. (Eds.). (2012). Climate Change and Pacific Islands: 

Indicators and Impacts. Report for the 2012 Pacific Islands Regional Climate Assessment. Washington, DC: Island Press. 
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Proposed Focus Area  

The Government of FSM has identified two outer islands each in Pohnphei, Chuuk and Yap States 
as priorities for the water security component of this proposal to the Adaptation Fund. These are 
Kapingamarangi and Nukuoro in Pohnpei; Satawan and Lukunor in Chuuk and Eauripik and 
Woleai in Yap. The majority are among the atolls most remote from their respective mainlands. 
The Government has also focused on building the capacity of the communities of Malem and 
Utwe in Kosrae to respond to climate change as well as improving the resilience of its 
infrastructure and natural environment to climate change under the coastal component of the 
proposal.  The socio-economic profiles of each of the States and the proposed sites are 
summarised below.  

Yap State 

Yap State consists of four main islands of Yap Island, Tomil-Gagil, Maap and Rumung and eight 
smaller islets sharing a common coral reef. Colonia is the capital of Yap State. It administers both 
Yap proper and 14 atolls reaching to the east and south for some 800 km, namely Eauripik, Elato, 
Fais, Faraulep, Gaferut, Ifalik, Lamotrek, Ngulu, Olimarao, Piagailoe (West Fayu), Pikelot, Sorol, 
Ulithi, and Woleai atolls, as well as the island of Satawa. Yap Island accounts for 84 percent of 
the stateôs total landmass and is home to two-thirds of Yap Stateôs population of 12,055 (FSM 
2010 Census). 
 
The significance of climate change to Yap State is set out in the Joint State Action Plan. As the 
westernmost state of FSM, Yap is exposed to a range of threats that create significant 
vulnerabilities for the state. Yap is located in ótyphoon alleyô, is likely to be disturbed by 
earthquakes and tsunamis, and suffers droughts due to the impact of ENSO. ENSO is also the 
cause of both excessive and below average rainfall.  Yap is drier than the other states of FSM 
and is highly susceptible to drought. The lack of adequate water storage capacity on the outlying 
islands increases the inhabitantsô vulnerability to the impacts of drought. Yap is very vulnerable 
to flooding during typhoons and storm surges. The State does not regularly receive large amounts 
of rain so the damage from extreme surge and rainfall events is usually much more intense. 
 
The distances between islands makes it difficult to get much needed food, water and medical 
supplies to residents after a disaster, meaning Yap is more vulnerable to health and other 
secondary impacts of disasters than the other FSM states. Through July 2015 and January 2016 
island leader and community consolations, facilitated by the Government of Yap through the 
Department of Resources and Development and SPREP, the atoll islands of Eauripik and Woleai 
were nominated for water security measures (Section II.H). The most recent impacts caused by 
Typhoon Maysak and the recent 2015-2016 El Ni¶o phenomenon was felt strongly at these 
islands requiring water resources to be secured.   

Chuuk State 

Chuuk is located (830 nm) to the west of Yap state, with Pohnpei (1,208 nm) and Kosrae (1,500 
nm) to the east. It is the most populated state of FSM. Chuuk State consists of several island 
groups with a combined population of 48,615 (FSM Census, 2010). The 2010 Census reported 
fewer residents in the State compared to 2000 (-1.0 percent decline) as a result of substantial 
net-migration to neighbouring US Territories, Hawaii, and the US mainland. This was associated 
with the recent mixed economic fortunes of the State.  
 
Satawan with a population of 692 and Lukunor with 848 are the two Chuuk atoll communities that 
will be addressed by the project. These islands are only three to five metres above sea level and 
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are prone therefore to impacts of sea level rise. The islandsô water wells are brackish and provide 
only limited water.  Some wells are only used to draw water for washing and cooking during 
drought, as it is unsafe for general consumption.   Most water wells are not covered, and therefore 
contamination from seawater, e-coli, and humus is common.  Most households on both islands 
have at least one water tank, which has been insufficient during drought.  The rainwater harvesting 
systems are in poor condition as a result of sustaining damage from typhoons, lack of spare parts 
and poor maintenance, leaving these communities highly vulnerable to drought.  During periods 
of drought, people and animals often resort to coconuts and root trees for water and hydration. 

Pohnpei State 

Pohnpei is a ñhighò volcanic island, having a rugged, mountainous interior with some peaks as 
high as 760 metres. It measures about 130 kilometres in circumference and is roughly circular in 
shape. Pohnpei Island is the largest, highest, most populated, and most developed island in FSM. 
A coral reef surrounds the island, forming a protected lagoon. There are no beaches on Pohnpei 
ï the coast is surrounded by mangrove forests/stands growing on muddy substrate eroded from 
interior wetlands in the rainy environment. Several smaller islets, many of them inhabited, lie 
nearby within the lagoon-reef complex. The population of Pohnpei is approximately 34,840. 
Pohnpei is more ethnically diverse than any other island in the FSM. This is largely due to it being 
home to the capital of the national government, which employs hundreds of people from the other 
States with distinct ethnic and cultural origins. 
 
Kapingamarangi and Nukuoro are the two Pohnpei atolls that will be addressed by the project, 
with a population of 350 and 210, respectively.  The atollsô groundwater resources are already 
susceptible to seawater intrusion, underground water pollution and surface water pollution from 
agricultural practices. The western reef rim of Kapingamarangi atoll is almost submerged at high 
tide. Parts of the islets on this western reef that are used for growing fruit and vegetables are now 
under threat. As a result, the islanders are now looking to move the growing of fruit and vegetables 
to the same islets where they raise livestock, as well as on the main island of Touhou where 
people reside. This change is already putting pressure on the water resources on Touhou, where 
the highest point is only 90 cm above sea level.  On Nukuoro, the staple food crop is taro, which 
is highly susceptible to saltwater intrusion. During drought, the communities use raised swamp 
taro patches as water reservoirs to catch water for cooking and washing.  Buckets and recycled 
oil-drums are a common method of storing water at the household level. The population of 
Nukuoro is highly vulnerable to water and vector-borne diseases as a result of poor water quality. 

Kosrae State 

Kosrae is the easternmost State and second largest island of the FSM, located approximately 
600 km (372 miles) southeast of Pohnpei.  Kosrae has a land area of 112 km2 (42 square miles) 
and an Exclusive Economic Zone (EEZ) of 200 nm. Geographic isolation and poorly developed 
infrastructure are major impediments to Kosraeôs (and FSMôs) economic growth, and poverty is 
among the highest in the Pacific region with 23 percent unemployed in 2010.  Between 1997 and 
2010, Kosraeôs population declined by 12 percent to its current population of 6,616 people (FSM 
Census 2010), which is 6 percent of FSMôs population. The negative population growth is largely 
due to considerable out-migration to the US and its territories. Accordingly, the working population 
age has dramatically declined, significantly reducing the productive workforce and local 
production (UNFPA, 2013). This trend is mainly attributed to poor economic performance and 
reductions in the public sector, which has traditionally been the main employer.  
 
Kosrae is the only State without an outer island. It is divided into four municipalities, with 
respective populations as follows: Lelu (2,160), Malem (1,300), Tafunsak (2,173) and Utwe (983). 
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Geographically, the State is characterized by steep mountains and deep valleys covered with 
thick, fertile tropical vegetation and forests, and dense mangrove forests in coastal areas. The 
islandôs main natural resources are its abundant forests with significant agricultural potential, 
marine products, and deep-seabed minerals10. 
 
While FSM currently has no national strategy for coastal zone management, Kosrae has 
developed a strategic plan that addresses coastal zone management in view of adverse impacts 
of coastal hazards and climate change on development and infrastructure. Known as the Kosrae 
Shoreline Management Plan (SMP) this was developed with considerable community 
consultation between 1998 and 2000 and updated with further consultation in each municipality 
in 2013. The SMP sets out the principles for coastal development in Kosrae over the coming 
decades, and details eight key strategies for responding to climate change and sea level rise and 
increasing the resilience of Kosraeôs coastal communities over the next one to two generations 
(20-50 years). 

Climate Change Impacts and Risks 

The future for FSM does not look favourable for any development that is based on a business-
as-usual approach. From now until 2100, according to PCCSP and PACCSAP (Australian BoM 
and CSIRO, 2011, 2014); the latest global climate model (GCM) projections and climate science 
findings for FSM indicate that:  
 
ǒ Surface air temperature and sea surface temperature are projected to continue to increase 

(very high confidence); 
ǒ El Niño and La Niña events will continue to occur in the future (very high confidence), but 

there is little consensus on whether these events will change in intensity or frequency; 
ǒ Average annual rainfall is projected to increase (medium confidence), with more extreme 

rainfall events (high confidence); 
ǒ Drought frequency is projected to decrease (medium confidence);   
ǒ Ocean acidification is expected to continue (very high confidence); 
ǒ The risk of coral bleaching will increase in the future (very high confidence); 
ǒ Sea level will continue to rise (very high confidence); and 
ǒ Wave height is projected to decrease in DecemberïMarch (low confidence), and waves 

may be more directed from the south in JuneïSeptember (low confidence). 
 
A number of studies suggest that global warming could accentuate the current climate regimes 
and the changes that come with ENSO events (e.g. Hay and Pratt, 2013). This will mean that the 
inherited and natural coping strategies that the inhabitants of the atoll islands and the atoll 
environment of FSM will not be enough to respond to these new climate regimes.  It will be an 
ongoing challenge and burden to maintain and sustain the sensitive balance between ecosystem 
dynamics, the health of the marine environment, human settlement patterns and coastal resource 
use. 
 
FSMôs climate and sea level are both strongly modulated by the ENSO. Following El Ni¶o 
conditions, the country typically experiences drought. Severe drought events have resulted in 
water and food shortages as well as the occurrence of fires. Effects of El Niño on the FSM involve 
the persistence of a high-pressure weather zone over the Western Tropical Pacific for many 
months, blocking low-pressure, rain-bearing air masses. Nearly all extremely dry years in the FSM 
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 Federated States of Micronesia Infrastructure Development Plan FY2016-FY2025. Volume 6 Yap State Infrastructure 

Development Plan 
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occur during the year following an El Niño event (Figure 2). In some years, drought conditions 
have continued through the wet season. 
 
The driest year on record in Pohnpei and throughout most of Micronesia occurred in 1998, 
following the major El Niño of 1997. Some El Niño years are very wet depending upon the 
behaviour of typhoons and the monsoon trough. Most La Niña and neutral years have 
precipitation that is near normal to slightly above normal, unless it is a year following an El Niño, 
when rainfall is below normal. Deleterious effects include desiccation of grasslands and forests, 
drawdown of streamflow and well-heads, and wildfires11. 
 
The droughts of 1982-1983 and 1997-1998 were especially severe on terrestrial habitats, 
increasing localized threats to biodiversity.  Groundwater sources were taxed, agricultural 
systems damaged, and problems associated with wildfires and invasive species were greatly 
aggravated. Insufficient rainfall caused water and food shortages, including staples such as taro, 
coconut, breadfruit, banana, yam, sweet potato, citrus, and sugar cane. Communities in the atolls 
survived because bottled water, food supplies, and reverse osmosis pumps were imported. Water 
rationing for only two hours a day in Pohnpei was necessary.  High near-surface lagoon and 
ocean water temperatures, especially associated with low water spring tides, caused coral 
bleaching and damage to inshore marine ecosystems (Falanruw, 2001). Poor potable water 
quality resulted in cases of typhoid and cholera. There was also a decrease in fish catches, 
possibly due to the variations in water temperature that occur during El Niño events. 
 

 
Figure 2. Time series of annual rainfall at the Pohnpei Weather Service Observatory (WSO). Most 

post-El Nino years (red bars) are dry. 
(Source: Lander and Khosrowpanah, 2004) 

 

Sea Level and Extreme High Tides 

FSM is located in part of the global ocean that has experienced some of the highest rates of sea-
level rise (Figure 4) over the period of available satellite and tide gauge monitoring. Data from the 
Topex/Poseidon and Jason-1 satellites makes it possible to determine rates of sea-level change 
between 1992 and 2016.  

 
11

 FSM Second National Communication Report to the UNFCCC, 2015. 
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Monthly averages of the historical tide gauge, satellite (since 1993) and gridded sea-level (since 
1950) data agree well after 1993. These data indicate an interannual variability in sea level around 
FSM of about 26 cm (10 in) (estimated 5ï95% range), after removal of the seasonal cycle (Figure 
3).  FSMôs climate and sea level are both strongly modulated by the ENSO.  These variations are 
important as drought, floods, and marine inundation due to high sea levels may damage soil and 
degrade food resources and drinking water. During an El Niño year, the mean sea level drops 
across most of Micronesia. During La Niña, the sea level is elevated above its normal value. 
These changes in sea level are highly coherent across the region from Yap to Guam, Chuuk, 
Pohnpei, and Kosrae. 

 
 

Figure 3. Rate of Sea Level Change, 1992 - 2009 

 

Rainfall 

For FSM, wet season (May-October), dry season (November-April) and annual average rainfall 
amounts are projected to increase over the course of the 21st century. There is high confidence 
in this direction of change. Most models used in the study indicate little change (-5% to 5%) in 
rainfall by 2030. However, by 2090 the majority project an increase (>5%) in wet season, dry 
season, and annual rainfall, with up to a third projecting a large increase (>15%) for eastern FSM 
under the A2 (high) emissions scenario. There is moderate confidence in this range and 
distribution of possible futures.  
 
There is an inconsistency between the projected increases in rainfall described above and the 
recent declining (Pohnpei) or relatively steady (Yap) trends observed at individual meteorological 
stations. This may be related to local factors not captured by the models (e.g. topography), or the 
fact that the above projections represent an average over a relatively large geographic region. 
Models do not agree on future ENSO conditions and therefore on the effect of ENSO on future 
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rainfall patterns. However, models do agree that as a global average, tropical settings are likely 
to see increased rainfall and rainstorm intensity. 

 Vulnerability Assessment 

Like many Pacific Island countries, the FSMôs low-lying atolls and coral islands are very vulnerable 
to natural hazards and disasters such as cyclones, sea surges, and droughts. On average, annual 
economic losses due to natural disasters amount up to three percent of GDP.  
 

 

 
 
In FSM, low coral-based outer islands are especially isolated and require significant effort to reach 
from the main islands by boat or small plane. Of great biological significance are the coral fringing 
reefs attached to land and extending watersheds into the marine environment in lagoons and the 
open ocean12. 
 
The distinction between ñhighò islands and ñlowò atoll islands is essential to explain the different 
climates on islands, their many specialized terrestrial and marine ecosystems, and the forms of 
human communities they currently support. The terrain of high islands is characterized by abrupt 
elevation changes (mountains, sheer cliffs, steep ridges and valleys), with the altitude and size of 
these features varying according to the age of the island. On high islands, orographic rainfall (rain 
associated with or induced by the presence of mountains) can cause the island to receive much 
higher rainfall than the surrounding ocean and is responsible for large differences between 
leeward and windward rainfall. The landscape on high islands is conducive to the formation and 
persistence of freshwater streams and the development of soils that can support large and diverse 
plant and animal populations.  
 

 
12

 Ibid  
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In contrast, the low atoll islands are small and flat. They are not high enough to generate 
orographic rain, and thus the amount of rainfall on low islands is close to that for the surrounding 
ocean. The atolls generally lack the freshwater and fertile soils that are characteristic of volcanic 
islands and have limited terrestrial resources. Low islands are especially prone to drought, but 
their varied coral reef, mangrove, and lagoon environments support rich marine ecosystems. 
Because high islands have more land and freshwater resources than low islands, they have more 
long-term options for responding to changes in sea level, rainfall, and other climate variables. The 
amount of land on volcanic islands that is flat enough for large-scale settlement, development, 
and agriculture is limited, however, resulting in high concentrations of population, infrastructure, 
and commercial development in low-lying coastal areas. Thus, while communities on high islands 
and low islands have somewhat similar short-term challenges associated with climate change, 
they have different degrees of flexibility in how they can adapt.13 
 
Most of the 32 atolls within the FSM are permanently inhabited, but their residents have been 
continually at risk of water shortages. Groundwater resources are particularly important reserves, 
since the small exposed area of the island land surface and the high permeability of the carbonate 
sediments preclude the development of natural surface-water bodies or reservoirs. Atoll aquifers 
consist of a layer or ñlensò of freshwater floating on saltwater. Recharge from rainfall typically 
forms a thin lens of freshwater that is buoyantly supported by denser, underlying saltwater, and 
mixing forms a zone of transitional salinity. The thickness of this mixing zone is determined by the 
rate of recharge, tidal dynamics, and hydraulic properties of the aquifer. 
 
Results from a recent study by a team of researchers from FSM, Guam and the USA, indicate 
that out of 105 major islands on FSM atolls, only six would likely retain sufficient groundwater to 
sustain the local community during an intense drought.14,15  

 
 

Box 1. The Special Challenges of FSMôs Atolls16 

 

Low-lying atoll islets poseΟspecial management challenges in FSM. DozensΟof remote atoll islets are occupiedΟby 

human communities of a few hundredΟpeople each.  

 

These islets are composedΟof sedimentary accumulations of calciumΟcarbonate sands and cobblesΟderived from 

the skeletal fragments of reef-dwelling organisms including coral andΟvarious carbonate-secreting algae. 

SomeΟsediments are loose, and others are lithifiedΟby natural cements. Loose sedimentaryΟdeposits may be 

transported in variousΟdirections (seaward, lagoon ward, or alongΟthe shore) and redeposited on the islandΟsurface 

by storm overwash and winds.  
 

SomeΟresearchers hypothesize that the tendencyΟfor high water events to carry sediment from the reef margin into 

island interiors may allow these islands to accrete upward with rising sea level. The islet landform might thus persist 
under a regime of accelerated sea- level rise associated with global warming. Other researchers speculate that atoll 
islets are pinned on the reef by rock ramparts and when rising waters breach these cemented deposits on oceanic 
shores, the islet will become unstable and rapidly erode out of existence.  

 
13

 Keener, V. W., Marra, J. J., Finucane, M. L., Spooner, D., & Smith, M. H. (Eds.). (2012). Climate Change and Pacific Islands: 

Indicators and Impacts. Report for the 2012 Pacific Islands Regional Climate Assessment. Washington, DC: Island Press. 
14

 For example, the severe El Niño-induced drought conditions of 1997-1999 in FSM caused water and food shortages including 

staples such as taro, coconut, breadfruit, banana, yam, sweet potato, citrus, sugar cane, and others. Communities among the atolls 

survived because bottled water, food supplies, and reverse osmosis pumps were imported. This was an extreme event and 

provides a worst-case scenario for use in planning for future droughts. 
15

 Ibid. 
16

 Fletcher C.H. and B.M Richmond.  2010. Climate Change in the Federated States of Micronesia:  Food and Water Security, 

Climate Risk Management, and Adaptive Strategies. Center for Island Climate Adaptation and Policy. 
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The debate among geologists regarding the fate of atoll islets neglects a key point that is critical to the communities 

living on these islands:  marine inundation, the same process that carries sediment to theΟisland interior, is extremely 

damaging to atoll freshwater supplies, the soil, the forests that supply food, andΟthe wetlands in which island 

residents grow taro as a consumable staple. Long before the question of atoll landforms surviving sea-level rise is 
settled, human communities could be forced to abandon these environments unless a climate adaptation strategy is 
developed and implemented that provides them with potable water and sufficient food. 

 

The following strategies for adapting to drought and improving sustainability under restricted water 
conditions have been recommended, with all but strategy 2 directly relevant to FSMôs atoll 
communities17:  

1. Implement a water resources research programme that improves understanding of 

groundwater, surface Οwater, and their sustainable use. Ο 
2. Improve high island water accessibility and retrofit and replace infrastructure in the context 

of climate risk management. Ο 
3. Predict drought events and plan for increased frequency and duration of drought including 

improvements to emergency services. Ο 
4. Plan for more intense rains and the impacts that accompany them: flash flooding, mass 

wasting, inundation, drainage problems, cut-off communities, and others. Ο 

5. Improve low island water planning, usage, and conservation. Ο 

6. Identify data gaps in water resources and steps to fill these. Ο 

7. Support hydrologic modelling of island aquifer systems. Ο 

8. Support down-scaled climate modelling that emphasizes water resources. Ο 

9. Expand network of water monitoring instrumentation. Ο 
10. Develop a water management plan for each island including each inhabited atoll islet and 

neighbouring resource islets. Ο 

National Level Response to Vulnerability  

The FSM Strategic Development Plan addresses climate change by raising awareness of climate 
change among the general population; developing coastal management plans in all four states; 
and developing ways to ñclimate proofò facilities and structure that support social and other 
services. In 2012, the Presidential Task Force for Disaster Management decided that a Disaster 
Risk Management (DRM) and Climate Change Policy should be developed for the FSM, building 
on the Climate Change Policy 2009, and the Disaster Relief Act 1989 to provide overarching 
policy guidance for joint DRM and Climate Change Action Plans at State level.   
 
The Strategic Development Plan (SDP) for FSM provides a road map for social and economic 
development for the 20 years (2004ī2023)18. The SDP and the Infrastructure Development Plan 
2016-2025 (IDP) both recognise the need for mitigation and adaptation measures to limit the 
impacts of climate change. FSM developed a Multi-State Hazard Mitigation Plan in 2005, and in 
2009 a national Climate Change Policy was adopted. The country developed a combined Policy 
for Climate Change Adaptation and Disaster Risk Management in 2013.  This is being 
implemented through State Joint Action Plans for Climate Change and Disaster Risk 

 
17

 Fletcher C.H. and B.M Richmond.  2010. Climate Change in the Federated States of Micronesia:  Food and Water Security, 

Climate Risk Management, and Adaptive Strategies. Center for Island Climate Adaptation and Policy. 
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Management. The Office of Environment and Emergency Management (DECEM) is the focal 
point for all government climate change activities.  
 
While each State has its own strategic development plan, Kosrae is the only State with a climate-
responsive Strategic Development Plan (2013ī2024). The SDP recognises that ñthe most prudent 
approach to addressing effects of naturally occurring events (climate change or disaster risks) 
long term would be to divert development and settlement along the coast to inland and higher 
groundsò (SDP 2013ī2024, p. 29). The Environmental Results and Targets No. 6 states that by 
2023 capacity is strengthened at all levels to climate change adaptation, and management and 
mitigation of risks of disasters enhanced so that communities are resilient to impacts of climate 
change and disaster risks. Resilience to climate change is also included within strategies for 
agriculture. 
 
FSM currently has no national strategy for coastal zone management. The State of Kosrae, 
however, is the first to develop a strategic plan that addresses coastal zone management in view 
of the adverse impacts of climate change.  Kosrae has a Shoreline Management Plan (SMP), first 
developed in 2000 and revised and updated in 2014 (Ramsay et al., 2014).  The SMP sets out 
the principles for coastal development in Kosrae over the coming decades, and details eight key 
strategies for increasing the resilience of Kosraeôs coastal communities.  Taking on board lessons 
and practices from the Pacific Adaptation to Climate Change programme (PACC) and other 
coastal projects, this proposal aims to upscale and replicate lessons learned and best practices 
through guidance of these eight strategies of the SMP for Kosrae.  The eight key strategies are: 
 

i. Continued development and strengthening of community awareness including 
outreach activities with a focus on effective natural coastal defence and Kosrae-
relevant climate change impacts and adaptation options. 

ii. Amendment of the Kosrae Island Resource Management Authority (KIRMA) 
Regulations for Development Projects to incorporate climate change considerations 
and strengthening of regulation implementation to support successful long-term risk 
reduction and adaptation. 

iii. Over the next one to two generations the primary coastal road network and associated 
infrastructure currently located on the beach/storm berm is developed inland away 
from long-term erosion and coastal inundation risk. 

iv. Ensure new development (property, infrastructure) is located away from areas at risk 
from present and future coastal hazards or is designed with coastal hazards in mind. 

v. Implement a program to encourage existing residential property owners to reposition 
homes away from areas of high risk from present and future hazards.  This may be a 
staged approach over time as homes are routinely replaced or renovated. Objective 
prioritization of properties most at risk should also be explored.  

vi. Incorporate a grant component into the housing loan program to help encourage new 
property to be constructed in areas not exposed to coastal, river floor or landslide 
hazards.  

vii. Commence community and state discussions to develop a relocation strategy and 
identify potential approaches to support relocation from areas exposed to coastal 
hazards where no alternative land is available. 

viii. A strategic approach is adopted for the ongoing provision of coastal defences.  These 
should be considered only where it is sustainable long-term option, or where it is 
accepted as a transitional approach to protecting areas over the short to medium term 
to enable relocation strategies to be implemented.  
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Water and Sanitation 

There are significant differences in water and sanitation coverage between and within the four 
States of the FSM. Chuuk and the outer islands of Yap are especially lagging. Access also varies 
according to socio-economic status; poorer households are less likely to use improved sanitation 
facilities than wealthier households.  
 
Water quality and resultant health concerns remain a major challenge in the FSM. Only five out 
of the approximately 70 public or community water systems serving the main islands feature any 
type of treatment and even here, water is not consistently ñsafeò due to inadequate system 
maintenance and irregular supplies (FSM 2010 MDG Report, p. 80). Moreover, two of the five 
public sewerage systems available in the FSM pump raw sewage directly into the lagoons without 
treatment. 
 
The FSMôs Strategic Development Plan 2004-2023 gives high priority to water and sanitation 
issues with significant infrastructure development funding earmarked to the sector. However, FSM 
did not meet its own national targets, set for 2010, to provide universal access to safe drinking 
water and reach 50 per cent of rural and 100 per cent of urban households with sanitary latrines 
(urban 100%, rural 50%).  

The Significance of Local Decision-Making to Water Security 
Adaptation in FSM 

Throughout FSM but especially on the small, low islands, land is scarce. Decision-making has 
traditionally rested with landowners. Land equals power and land possession and occupancy 
influence political relationships and decision-making. Complex, diverse, and often competing 
tenure systems governing ownership and access rights to land have developed throughout the 
islands. Traditionally, inheritance of land rights depended on membership in a lineage or clan and 
often was subject to chief-centred authority and control, but in most cases, the oldest male 
member of the lineage managed the estate. However, after a century of colonial rule, systems of 
land tenure followed a path away from descendant group ownership toward a western model of 
individualized tenure. Greater individual self-interest accompanying westernization is weakening 
traditional systems of land tenure based on lineage. However, authority regarding land use lies 
also with the local community. Hence, the implementation of any adaptation strategies requires 
that landowners, local communities, and decision-making bodies are all in agreement with regard 
to the problem, the need for a solution and the design of adaptation steps. Envisioning changes 
within the familiar framework of the existing system is more likely to engender greater trust, 
willingness, and acceptance compared to an approach that does not incorporate familiar 
elements.19 

Existing Resilient Practices in Water Security 

The following table (Table 3) shows a summary of country experiences and practices that have 
improved resilience and reduce vulnerability to threats in the water and food security and food 
production sector from the Pacific.  These are accepted or prescribed as being correct or most 
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effective (i.e., best practices)20.  This project would refer to and consider these interventions to 
improve the selection and implementation of activities that will provide the most effective, efficient, 
sustainable, and more relevant approach to improve resilience of communities to climate change. 
 
Table 3. Relevant adaptation measures for water security in the Pacific 
 

Countries 
Implemented 

Demonstrated adaptation measures for water security 

Nauru By improving resilience to drought by improving management of the islandôs water 
supply, Nauru introduced solar water purifiers. The units which have solar panels 
linked to a water distillation circuit, produce clean drinking water from non-potable 
sources such as seawater or contaminated groundwater. Nineteen households 
had solar purifier units fitted, providing 80 litres (L) of additional potable water per 
day per household. During a drought, this can be used for drinking, cooking and if 
in sufficient quantity, personal bathing. Even when not under drought conditions 
this is a useful and safe potable water supply. The system is operated by the 
household and does not require any major maintenance. The lifespan of the solar 
purifier is 15 years and no replacement of material is expected during this time. 

Niue A process of research, consultation and analysis led to the decision to build a tank 
moulding facility and begin manufacturing water tanks in Niue. Tanks could be 
made at half the price of importing them, and this would further increase resilience 
by reducing dependence on imports. The PACC team joined forces with the Global 
Climate Change Alliance: Pacific Small Island States (GCCA PSISïSPC) project, 
which is funded by the European Union and implemented by the Secretariat of the 
Pacific Community. 

The facility is capable of producing up to eight 5,000 L tanks each day. The tanks 
are made of a robust plastic called high-density polyethylene (HDPE), which is 
imported in powder form before it is processed and moulded into tanks. The tanks 
are lightweight, there are no joints that can split, and the plastic material complies 
with New Zealand and Australian safety standards. Properly maintained, the tanks 
will last for many decades. 

Tokelau Tokelauôs three atolls total about 12 km2 of land, rise to no more than 5 m above 
sea level, and are home to about 1,400 people. With drought a major threat, the 
PACC project improved water security in terms of both quantity and quality, at both 
the household and community levels. Activities on all three atolls have included 
renovating or replacing water infrastructure such as pipes, guttering, and water 
tanks; and installing ófirst flush divertersô which ensure that contaminants from the 
roofs do not enter the drinking water tanks.  

Tonga  The objective of the Tonga project was to improve the water supply system to 
provide Hihifo residents of the main island of Tongatapu with better access to water 
in terms of reliability and pressure, and better water quality; and to enhance the 
capacity of the residents to sustainably manage their water resources and to 
effectively operate and maintain the improved water supply system. A survey of all 
354 households and a focus group discussion with key members of the 
communities found that the problems were due to a combination of natural, 
governance and technical factors: the fragile and thin water lens which is 
increasingly vulnerable; a lack of community participation in the management of 

 
20

 The PACC publication series have been reviewed to ensure all information about on-the-ground demonstration activities of the 

project are best practices (http://www.sprep.org/pacc/publicatoins/technical-reports).  Lessons learned have been captured in the 

Experience series of the project and is available online in the same address as well.  
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the precious water resources; and technical issues, such as breakdown of pumps 
and leakages. Solutions proposed included:  

ƴ Putting a water meter in every household;  

ƴ Installing solar water pumps in villages;   

ƴ More water tanks;  

ƴ Strengthening governance capacities of water committees; and  

ƴ Better transparency and communication between water consumers and water 
committees. 

Tuvalu Tuvalu built a water harvesting system using a church building roof as water 
catchment, with guttering and downpipes. Capacity: 700,000 L ground cistern 
compartmentalized.   Community ownership 100%. Management plan between 
government and community to alleviate drought risks. Replication on another 
community - Tekavatoetoe community and church with a capacity of 288,000 L 
storage system succeeded. Launched July 2014.  The project targeted Funafuti 
atoll, Lofeagai community, Target population, 637 (97 households, female 323, 
male 314). The project impacted on 90% of the village population with indirect 
benefits to the rest of Funafuti atoll.  Individuals of the village now meet the 
minimum water supply of 40 L per household per day during dry periods and 
droughts. 

Existing Resilient Practices in Coastal Management 

Kosrae, PACC Project: The PACC project in Kosrae identified a 7km section of the road in the 
Tafunsak municipality which was being progressively damaged by flooding from heavy rains and 
high tides. The original road had been designed to withstand a maximum hourly rainfall of 178 
mm. Analysis of climate and sea level data, and projections to 2050, concluded that the road 
should be redesigned to withstand maximum hourly rainfall of 254 mm. Following a socio-
economic assessment, community consultations, and input from expert coastal engineers, the 
road was redesigned and rebuilt to withstand the anticipated heavier rainfall and higher sea levels. 
Adaptations included raising parts of the road by up to one and a half metres, fitting larger culverts, 
and improving drainage. The improved road was officially opened in May 2014. The PACC 
developed guidelines to share experiences with climate proofing the road, which will help others 
to replicate this success21.  
 
The project also installed tide gauge and rainfall gauges in 2011 to improve availability and quality 
of local climate and sea level data. These now feed into climate-sensitive decision making and 
development for the State.  The project team based in the Kosrae Island Resource Management 
Authority (KIRMA) also promoted the mainstreaming of climate risk into all development in the 
State and the country. The team supported development of the Kosrae State Climate Change 
Act, which was endorsed in 2011, and amendments to Kosraeôs Regulations for Development, 
which now require all development projects to consider the potential impacts of climate change. 
The team also contributed to the revision of the 2014 Kosrae Shoreline Management Plan that 
provides comprehensive strategies for building resilience of Kosraeôs coastal communities and 
infrastructure and now will guide this project.  
 
The PACC project trialled the implementation of its relocated roads, using this manual as a guide 
and the purpose is to develop and promote appropriate methods of road engineering that gives 
the best possible access to communities at minimum cost.  

 
21

 http://www.sprep.org/attachments/Publications/CC/PACCTechRep18.pdf  

http://www.sprep.org/attachments/Publications/CC/PACCTechRep18.pdf
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Kosrae has a standard for road design (Design standards for Kosrae circumferential road 
extension project) developed when the circumferential road from Okat to Walung to Utwe was 
proposed (Barrett Consulting Group Inc, 1987). The standards cover the road pavement design, 
and associated structures such as drainage, bridges, culverts, and rock revetment for coastal 
protection. The design standards have been applied for updating sections of the circumferential 
road, including the section completed under the previous PACC project. These standards are still 
applicable and have been updated and adjusted based on experience and as new information 
has become available. This includes: 
 
ǒ Updating rainfall design conditions used in the design of drainage, culverts, and bridges 

to account for new analysis of extreme rainfall and climate change projections based on 
the information developed under the Asian Development Bank project:  Climate Proofing. 
A risk-based approach to adaptation. Appendix 1: Federated States of Micronesia Climate 
Risk Profile22  

ǒ Refined coastal defence design guidelines and design criteria developed during 
associated activities related to the development of the original Kosrae Shoreline 
Management Plan in 1998-2000. These changes are based on best-practice guidelines 
outlined in Manual on the use of rock in coastal and shoreline engineering23. 

 
The nature and success of coastal interventions to enhance resilience to impacts of climate 
change, as shown by examples from Cook Islands, Samoa and Vanuatu are very site-specific.  
The activities of this project that address coastal resilience base their design and implementation 
plans against this backdrop of experiences given the similar circumstances, vulnerability, 
capacity, state of the natural environment, economy and certain social aspects of FSM. 

Project / Programme Objectives: 

Project goal 
The overall goal of the project is to build social, ecological and economic resilience of the target 
island communities of FSM and reduce their vulnerabilities to extreme drought, sea level rise and 
other climate risks through water resource management, coastal resource and development 
planning, and by promoting gender perspectives and ecologically sound climate resilient 
livelihoods. 
 
Project objective 
The overall objective of the project is to reduce the vulnerability of the selected communities to 
risks of water shortage and increase adaptive capacity of communities living in Woleai, Eauripik, 
Satawan, Lukunor, Kapingamarangi, Nukuoro, Utwe, Malem to drought and flood-related climate 
and disaster risks.  
 
The proposed project will contribute to relevant outcomes and outputs of the Adaptation Fund 
Strategic Results Framework (AFB/EFC.2/3 from 31 August 2010), and corresponds particularly 
to the following higher order fund-level objectives as follows:  
 
Å Project Objective 1: Prepare the necessary institutional and regulatory frameworks, 

policies, guidance, and tools to help deliver a climate resilient FSM. 
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Å Project Objective 2:  Strengthen water and livelihood security measures to help 6 outer 

atoll islands adapt to impacts of climate change related to water, health, and sanitation.  
 

Å Project Objective 3:  Provide communities with climate resilient infrastructure to help 
relocate from high risk coastal inundation sites. 

 
Å Project Objective 4: Capture and share the local knowledge produced on climate change 

adaptation and accelerate the understanding about the kinds of interventions that work in 
island environments in FSM. 

 
Project strategy 
The project strategy is to provide all four (4) State Governments in FSM with development 
planning tools and institutional frameworks to help coastal communities prepare and adapt for 
higher sea levels and adverse and frequent changes in extreme weather and climate events. The 
project strategy is to also provide communities with the resources and technical support needed 
to adopt and manage concrete climate change adaptation initiatives and actions.   

Project Components and Financing: 

Project Components Expected Outcomes 
Expected Concrete 

Outputs 

 
Amount 

(US$) 
 

1.  Strengthening policy and 

institutional capacity for 
integrated coastal and water 
management at national, 
state, and outer island levels 

Outcome 1: Strengthened 
policy and institutional 
capacity of government to 
integrate climate risk and 
resilience into its water and 
coastal management 
legislative, regulatory and 
policy frameworks 

Output 1.1. Legislation and 
policy paper to guide 
regulation of climate 

resilient coastal and marine 
management at national 

level  

$142,000 

Output 1.2. State 
regulations for coastal and 

marine development 
projects amended to 

consider climate change 
risks and resilience 

measures 

$143,300 

Output 1.3.  State Water 
Outlook and Water Sector 

Investment Plan developed 
and implemented 

 
$315,600 

2.  Demonstration of water 
security and sanitation 
measures in outer islands of 
Yap, Chuuk and Pohnpei 

Outcome 2a: Water 
conservation and 
management technology & 
practices adopted, 
responding to drought, sea 
level rise and early recovery 
from cyclones 

Output 2.1.  Outer island 
communities oriented to 
CC, SLR, and adaptive 

capacity measures involving 
water, health, sanitation, 

and environment 

$365,600 

Output 2.2. Water 
Harvesting and Storage 

System (WHSS) repaired 
and installed in 6 atoll 

islands 
 

$2,459,400 
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Projected Calendar:  

 
 
 
 
 
 
 

3. PART II: PROJECT JUSTIFICATION  

A. Project Components and Activities  

Component 1:  Strengthening policy and institutional capacity for integrated 
coastal and water management at national, state levels and outer islands  

Outcome 1:  Strengthened policy and institutional capacity of government to 
integrate climate risk and resilience into its water and coastal and marine 
management legislative, regulatory and policy frameworks 

 

Output 1.1: Legislation and policy paper to guide regulation of climate resilient 
coastal and marine management at national level  

Outcome 2b: Appropriate 
sanitation measures for the 
outer islands of Yap, Chuuk 
and Pohnpei are determined 
for future investment 

Output 2.3. Assessment of 
viable sanitation measures 

for outer islands in Yap, 
Chuuk and Pohnpei 

$275,413 

3.  Demonstration of 

adaptation measures for 
coastal communities in 
Kosrae State  

Outcome 3: Increased 
resilience of coastal 
communities and 
environment to adapt to 
coastal hazards and risks 
induced by climate change  

  

Output 3.1.  Malem - Utwe 
inland road and access 

routes designed for future 
construction 

$788,000 

Output 3.2. Transitional 
coastal protection at Mosral 

and Paal upgraded for 
immediate coastal 

protection 

$2,586,000 

4.  Knowledge management 
for improved water and 
coastal protection 

Outcome 4: Capacity and 
knowledge enhanced and 
developed to improve 
management of water and 
coastal sectors to adapt to 
climate change 

Output 4.1. Resource 
materials developed, 

tailored to local context, 
translated, published, and 
shared amongst various 

stakeholders 

$431,600 

5. Project/Programme Execution cost $788,018 

6. Total Project/Programme Cost $8,294,931 

7. Project/Programme Cycle Management Fee charged by the Implementing Entity 
(if applicable) 

$705,069 

Amount of Financing Requested $9,000,000 

Milestones Expected Dates 

Start of Project/Programme Implementation March 13, 2018 
Mid-term Review (if planned) September 2021 
Project/Programme Closing September 30, 2023 
Terminal Evaluation December 31, 2023 
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Activity 1.1.1: Review of National-level legislation and policies for (i) infrastructure 
to identify climate change requirements; and (ii) regulatory and policy framework 
for climate change 

Current environmental legislation does not necessarily require environmental impact 
assessments on all projects24. All infrastructure development projects are left to their own 
willingness to comply with relevant environmental planning provisions. Activity 1.1.1 will undertake 
a legislative and policy assessment to assess the status of legislation and regulations established 
at the national and state level for (a) infrastructure to identify climate change requirements and 
(b) the frameworks for considering climate change.  This will work to improve clarity on the 
regulatory responsibilities within the government structures, and identify ways to improve 
enforcement performance.  A detailed consultation and participatory stakeholder engagement 
exercise, along with a desk review of existing information will be conducted to produce a detailed 
report/recommendation to the Government on steps forward to strengthen the framework to build 
climate resilience.  

Activity 1.1.2: Develop guidance based on recommendations from the review of 
coastal and marine management legislation and policy and monitor progress of 
recommendations uptake through relevant Departments 

Following on from the previous activity, Activity 1.1.2 will seek endorsement of the 
recommendations and work with each relevant Department to develop the guidance on the 
implementation of the recommendations from the assessment report. Implementation of the 
recommendations for each relevant Department will continue over the life of the project and 
beyond.  
 

Output 1.2: State regulations for coastal and marine development projects 
amended to consider climate change risks and resilience measures  

Activity 1.2.1: Review of State-level legislation and policies for infrastructure to 
identify climate change requirements  

Currently, only Kosrae has regulations for development projects.  The other three States of Yap, 
Chuuk and Pohnpei do not.   In 2014, the Kosrae Pacific Adaptation to Climate Change (PACC) 
Project developed the Kosrae Regulations for Development Projects (No. 67-05).  These 
regulations which incorporate climate change impacts and adaptation measures will be 
considered and used as guidance in this project.   One of the key lessons of the Kosrae PACC 
project was the revision of existing EIA Guidelines and its review processes to incorporate climate 
change considerations.  
 

This activity involves a series of consultation workshops with all key relevant stakeholders in each 
of the three states, Yap, Chuuk, and Pohnpei.  The consultations will discuss and develop the 
required regulations, policy, and guidance documents as well as a regulatory framework to 
effectively take these changes on board at the State congress level.  These consultations will 
follow on from a completed review of the existing regulations on environment protection in each 
of the three states. The review will seek to examine to what extent climate risks are addressed 
and if any resilient measures can be identified and/or strengthened.  The consultations will provide 
recommendations on the development of a regulatory framework that will aim to incorporate 
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climate risks and resilience measures and provide a roadmap on the development of State 
regulation for development projects.  

Activity 1.2.2: Develop guidance based on recommendations from the review of 
coastal and marine management legislation and policy and monitor progress of 
recommendation uptake through relevant Departments  

During the priority consultations in July 2015 and January 2016, Yap, Chuuk and Pohnpei 
stakeholders re-emphasised the need for regulation, policy, and guidance documents to address 
climate change impacts, similar to those developed by Kosrae.  Activity 1.2.2 will develop 
guidance based on the recommendations from Activity 1.2.1 for the States and endorsed by the 
States. The project will work with the relevant State Departments to ensure institutional 
arrangements are developed, enacted, and supported.   
 
Furthermore, the activity will work with the relevant State Departments to address the 
recommendations and implement them in accordance with the guidance documents. Stakeholder 
engagement in implementing the recommendations will ensure all development proponents 
participating in any development along the coastline and in the marine environment of all islands 
belonging to the States are aware of and enforce the regulations established.  In doing so, the 
project will gather feedback and report to relevant state and national government departments. 

 
Output 1.3: State Water Outlook and Water Sector Investment Plan developed and 
implemented  
  
The water sector in FSM is under the mandate of the States, and there is no clear lead proponent 
of water management issues at the national level currently, although discussions are continuing.  
In recognition of the unique management arrangements on water, the Project will work with the 
States to develop their Water Outlook and Investment Plans for implementation within each State. 

 

Activity 1.3.1: Support the implementation of State-level Water Outlook and 
Investment Plans 

Activity 1.3.1 will undertake the development and implementation of the State Water Masterplans, 
ensuring gender considerations are incorporated throughout the process and into the 
Masterplans.   
 
Experiences gathered from climate change adaptation projects from the Pacific show that 
mainstreaming of gender considerations is required at the outset of climate change adaptation 
planning.  It has also shown that the benefits of such mainstreaming at the policy level will trickle 
down to the most vulnerable at the community levels.  The findings from this review will be used 
to inform and strengthen the Framework for National Water and Sanitation Policy for the FSM by 
mainstreaming gender aspects.  This activity will strengthen the existing National Water Task 
Force (NWTF) to develop, complete and launch the Masterplans through a gender-sensitized 
approach.  
 
This activity will use tools for integrating gender perspectives into climate change policies taken 
from the Pacific Gender & Climate Change Toolkit, developed by Pacific regional organizations25 
- to gather targeted policy-relevant information relating to gender and climate change in FSM. The 
outline of a gender and climate change assessment for the policy is provided in Table 4 below. 
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Table 4. Outline of the Gender Assessment work activity  
 

Gender Assessment Outline 

Introduction, Background 

Gender and climate change in FSM: the social dimensions of resilience and adaptive capacity 

Why integrate gender?  (policy and planning) 

Methodology  

Limitations  

Findings of the Assessment 

Policy design and planning  

Policy implementation  

Key recommendations 

 
The activity will engage the NWTF in implementing the policy elements 4.5 - National Water 
Outlook, and 4.6 ï Water Sector Investment Plan.  The NWTF will finalize action plans of these 
components of the Water and Sanitation Policy and implement the activities. 
 

The Water Outlook Program is an analysis of current trends and future projections of the state of 
water resources, demand, management issues in view of climate change risks and climate 
planning.  The Program aims to strengthen the monitoring role of government and state-owned 
enterprises in service delivery for water and sanitation throughout FSM. The activity will develop 
tailored information on the water outlook, integrated with climate science and meteorology, 
providing monthly advisory support across FSM to be updated quarterly.  
 
The Water Sector Investment Plan (WSIP) is expected to guide all future investments in the sector 
to improve the Governmentôs fiscal and physical effectiveness for more efficient achievement of 
the sectorôs climate resilient targets and goals. The Plan will consolidate existing State Investment 
Plans to help address the impacts of climate change such as increased variability in rainfall and 
prolonged droughts, minimise duplication and contradictions, assess the consequences of 
reduced sector funding compared to plans, population growth, increased demand, and impact of 
water resources management on the economy.  It will acknowledge the highly diverse and vastly 
different resources and capacities to address the impact of climate change on the supply and 
treatment of freshwater on the main islands and outer islands of each State.  The WSIP will 
identify investment needs according to the climate resilient strategies, targets, and goals of the 
water sector, to build its resilience to climate change.  

Component 2: Demonstration of water security and sanitation 
measures in outer islands of Yap, Chuuk and Pohnpei  

Outcome 2a: Water conservation and management technology and practices 
adopted, responding to drought, sea level rise and early recovery from cyclones 

 

Output 2.1. Outer island communities oriented to climate change, sea-level rise,  
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and adaptive capacity measures involving water, health, sanitation, and 
environment  

Activity 2.1.1: Arrangements for demonstrations of water technologies  

The activity will carry out training workshops on climate change impacts on water and coastal 
sectors for the States and outer islands. The communities will be actively involved in the 
orientation on climate change, sea level rise, vulnerability, and adaptive capacity measures 
involving water, health, sanitation, and environment on the island.   
 
In addition, the Project will provide varied and applicable refresher training. The training will 
include the use of gender and climate change tools, improving communications between main 
and outer islands, and application of regulations and policies. There will also be opportunities to 
provide hands on training e.g. basic plumbing, water tank cleaning and maintenance schedule 
training for water priority states and outer islands. This will be a proactive adaptive capacity 
building measure that will be learned from other islands and applied to others.  The Project will 
partner with womenôsô council groups on the main islands as well as other nongovernmental 
organizations to carry out this training.  
 
Sex-disaggregated and age-disaggregated group sessions will be carried out in learning, training, 
and awareness workshops within the communities. The approach will include everyone, through 
their traditional community-based organizations to actively participate and have their say in 
activities and strategies of the plan.  This will include women, men, youth and elderly and those 
persons living with disabilities.  The meetings may use a variety of tools, including participatory 
rapid appraisals (PRAs), socio-economic assessment surveys, and gender-sensitization tools. 
 
Through these consultations, other community needs may be identified and addressed to support 
the activities of the project. These may include basic skills training on managing and implementing 
project activities on a day to day basis.   
 
With the knowledge and skills developed from the orientation workshops and having clarified and 
contextualised the social, cultural and environmental aspects of the islands and communities 
during the inception workshop, the communities will lead in the identification of community, 
schools, household infrastructures for demonstration of activities of the project.  
 

Output 2.2. Water Harvesting and Storage System (WHSS) repaired and installed  
in 6 atoll islands 
 
The water harvesting and storage systems will address the climate stresses, namely the 
prolonged periods of drought such as those experienced in the 1997-1999, 2003-2005, 2015-16 
El Niño events, and the extreme weather events leading to high intensity rainfall and lengthening 
of the dry season months. These climatic stresses necessitated review of atoll water resources 
that include design and status of wells, sanitation and rainwater tanks and their water holding and 
storage capacities. 
 

At present, various types of water harvesting systems exist in poor conditions on the islands and 
people may even resort to coconut juice to meet their water demands26. The rainwater harvesting 
and groundwater wells that exist are largely privately owned.  The current rainwater harvesting 
systems and storage elements include roofing, guttering, down-piping, water tanks and concrete 
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tanks. All systems are in poor, basic or unusable conditions due to damage from cyclones and 
extreme high tide events damaging infrastructure, coupled with no maintenance due to lack of 
equipment and spare parts27.   In Yap, for example, 40% of water tanks on all nine outer islands 
including Woleai and Eauripik do not have proper rain harvesting systems (i.e. tin roofs for 
collecting rainwater and gutters including down spouts, fasteners, and clips). Nearly 90% of water 
wells had very low water levels; all are brackish and nearly all were uncovered. 
 

 

 
Figure 4. Sample of water tanks and wells from outer islands ï Eauripik, Woleai atoll, Ifalik, and 

Feraulap atoll  
(Source: Rapid Needs Assessment, March 2016, Yap, FSM) 

Activity 2.1.2: Carry out ground-truthing assessments  

To reaffirm data and recommendations gathered from the consultations carried out during 
planning stages (July, November 2015; January, February 2016), and from recent rapid 
assessments carried out by the Department of Resources & Development, and International 
Organisation for Migration (IOM) in March 2016, a ground-truthing assessment will be carried 
out. This will include carrying out technical surveys on water, water use in the community villages 
on island, sanitation and health incidences related to water.  These surveys will also collect 
information on social aspects such as traditional knowledge, cultural and political governance and 
how these may influence the implementation and management of the project.  
 
This activity will carry out a two-step ground-truthing assessment of data collected from a rapid 
assessment carried out in March 2016 in the atoll islands of Eauripik, Ifalik and Woleai.  The 
ground truthing assessment will identify household and community infrastructure for 
demonstration. It will be undertaken in two parts, first to conduct hydrological assessments for 
each island that include interviews and site surveys. The interviews will be carried out with key 
personnel that hold responsibilities for water, health, and sanitation on each island. It will also 
interview women, men, and youth in sample households. The survey will ground truth data on: 
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Ÿ Water storage capacity (wells, tanks, etc) 
Ÿ Available rainwater catchment area 
Ÿ Water seal toilets (contributing to output 2.3 activities) 
Ÿ Sewage disposal systems 

 

The second step will be active consultations with the community for finalisation of the site selection 
for the installation of the water tanks at the household and community levels.  Lessons from PACC 
Nauru have shown that once sites have been established and agreed to, signed agreements 
between households/community organizations and the island government council should be put 
in place to ensure the sustainability of the activities throughout and beyond the life of the project.  
The basic conditions of the agreements are as follows: 
 
Community/private owners agree to: 
ǒ access of the privately-owned water infrastructure should be opened to all community 

population  
ǒ undergo training on water conservation practices and maintenance  
ǒ carry out maintenance of the installed systems over time per maintenance schedules 
ǒ agree to lead in collection of data and participate in monitoring and evaluation of data.  
ǒ provide feedback on benefits and challenges of the systems.   

 
Project agrees to: 
ǒ provide training on water conservation practices and maintenance  
ǒ provision of resources (materials, services) 
ǒ provision of spare parts/materials 

 
The results of the community consultations will also produce short (maximum 3 years) or long-
term action plans (5 years or more) for managing the water resources on the island. These plans 
will include three key components: (1) water infrastructure and maintenance (including 
maintenance schedules); (2) water and health; and (3) awareness and education.  The activities 
outlined under the signed agreements between households and community and the project will 
also form a part of implementation of the plans.  

Activity 2.2.2: Repairing household rainwater harvesting and storage systems 

The constituents of the water harvesting, and storage systems include roofing, guttering, 
downpipes, first flush diverters, cisterns or tank and tank base.  The systems are linked to and 
part of housing infrastructure.  
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Figure 5. Installing a rainwater harvesting system at the household level  

(Source, PACC Niue, 2014) 

 
This activity will rehabilitate, and repair existing materials to close off leaks and improve efficiency 
of existing rainwater harvesting systems of the households selected from Activity 2.2.1. It will 
extend the gutters to the full dimensions of the catchment to capture more water; increase the 
catchment area to improve long-term water security and storage tank size if overflow is frequent.  
 
The repair of household level rainwater harvesting systems and construction of community tank 
activities will be undertaken under the following minimum requirements:  

 

Household Level Sub-Activities 

Rainwater catchment systems 

Key activities Repair household rainwater catchment systems 

Minimum requirements Å Repair existing systems to ensure that there is: 

Å 2 HDPE28 tanks per household criteria for maintenance without 

Å Extend gutters to full dimension 

Å Increase catchment area by using reliability curves29 

Å Increasing storage tank volume using reliability curves 

Å Clean up awareness campaign 

Å Clean up and maintenance training 

Å Maintenance schedules established 

Å Project and Household agreement for monitoring and 
maintenance through duration of project 

Wells 

Minimum safety measures Å Construct rim walls extending up off the ground for wells without 
walls 

Å Build covers for wells without and repair damaged covers  

 

 
28

 HDPE ï high density polyethylene tanks known for stiffness, strength, toughness, resistance to chemicals and moisture, 

permeability to gas, ease of processing, and ease of forming. 
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 Beikmann, A., Bailey, R., (2015) Freshwater Resources for Selected Atolls - Recommendations based on Modelling Study. In: 

Beikmann, A., Bailey, R., Jenson, J., Kottermair, M., Taboroġi, D., Bendixson, V., Flowers, M., Jalandoni, A., Miklaviļ, B., and 

Whitman, W. (2015). Enough Water for Everyone? A Modelling Study of Freshwater Resources for Selected Atolls of Yap State, 

FSM. WERI Technical Report 157. Water and Environmental Research Institute of the Western Pacific, University of Guam, 

Mangilao, Guam. 
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The repair and installation of rainwater harvesting systems has worked successfully in many low-
lying atoll islands around the Pacific including the Marshall Islands, Tuvalu, Niue, Nauru, and 
Tokelau.  

Activity 2.2.3: Constructing community rainwater harvesting and storage systems 

Community tanks are recommended to assist the larger community in times of drought to relieve 
pressure on individual household water tanks, and to meet basic water requirements for medium-
term survival needs. These include meeting not only the short-term survival requirements of 
drinking and cooking, but personal washing, washing clothes, cleaning home, growing food, and 
sanitation and waste disposal30.  
 
The construction of community tank activities will be undertaken with the following minimum 
requirements:  

 

Rainwater catchment systems 

Key activities Install community tanks 

Minimum requirements Å Minimum 2 x 5,000 L / 2,000 Gallon HDPE tanks per atoll island 
> 100 population 

Å <100 population requires re-assessment 

Å > 400 population = 4 tanks 

Å HDPE tanks preferred over concrete tanks 

Å Extend gutters to full dimension  

Å Catchment area sized appropriately to tank volume using 
reliability curves.  

Å Encourage standalone catchment areas to shelter tanks and 
fence for protection 

Å Access and maintenance rules established and to include 
cleaning each tank on a rotation basis, cleaning to be 3 times 
per year 

Å Rules for access to include access by neighbouring villages in 
times of drought 

Å Maintenance schedules established 

 

Wells 

Minimum requirements Å Municipal council review, assessment, and executive orders on 
environmental advice on burials to encourage use of existing 
cemeteries and reconsider burials in private residences and 
plots 

Å Exceptions to consider sites down hydrological gradient from 
wells. 

 

Activity 2.2.4: Implementation of a monitoring and maintenance programme   

The island coordinators on each outer island will collect information monthly on the repair and 
construction work and prepare monitoring progress reports on a quarterly basis. A monitoring and 
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maintenance plan will be developed following completion of repair and construction. Data on 
water saved, quality, use and distribution, will be collected against the baseline from the surveys. 
Throughout the duration of the project, the maintenance schedules will be used to monitor the 
quality and use of assets and provide solutions to maintain the assets using spare parts collected 
by the project. Climate related extremes and environmental conditions will be recorded as well. 
The climate extreme events that may occur during the life of the project will be reported against 
the project and communicated.  This will be used to develop lessons and good practices of the 
project and provide any corrective actions.  

Outcome 2b: Appropriate sanitation measures for the outer islands of Yap, Chuuk  

and Pohnpei are determined for future investment 
 

Output 2.3: Assessment of viable sanitation measures for outer islands in Yap, 
Chuuk and Pohnpei  
 

Activity 2.3.1: Sanitation measures assessed and piloted in outer islands in Yap, 
Chuuk and Pohnpei 

The cultural diversity amongst the six outer islands of the three States suggests there may be 
diverse preferences for the types of sanitation technologies used on the islands.  The absence of 
pit toilets on some of the islands on the atolls in Woleai and Eauripik in Yap and Satawan in Chuuk 
are an advantage for the local groundwater and its quality. These practices should not change if 
the groundwater is to be retained as a clean and viable source for showering, washing, and 
cooking, as well as an emergency source for drinking water. The concern, however, is that 
beaches and shallow seawater are used instead. There is possible evidence of eutrophication 
during low tide on the lagoon side. When circulation with the ocean is reduced, solar heating of 
the water is increased, lagoon water can hold less dissolved oxygen. When algal metabolism 
removes oxygen at night it can cause fish to suffocate. Algal growth in the lagoon is boosted by 
excessive nutrient input from human waste. Local people have reported that dead fish wash up 
on the beach following very low tide events on the lagoon side of the island31.The onset of climate 
stresses that include increase in sea surface temperatures will exacerbate this problem 
contributing to food security issues as well as water, sanitation and health issues.  
 
Activity 2.3.1 will undertake an assessment and pilot of potential sanitation measures in the outer 
islands which are culturally, environmentally, economically, and socially appropriate.  Undertaking 
extensive consultations with the island communities, the Project will assess the current state of 
sanitation facilities and the appropriateness (i.e. from a population, cultural, environmental, 
economic, and social perspective) of these facilities32.  Depending on the outcomes of the 
assessments, the Project team will work with the communities to ascertain whether there are 
other options which could be trialled and whether the community is open to testing other options.  
The options will be piloted and assessed over the life of the project as part of the monitoring and 
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 Based on Maslowôs hierarchy of water requirement needs, WHO 2013. 
32 The assessments may yield some disagreements on proceeding with any sanitation options beyond those already in place. The 

result may come from any of the six island communities due to cultural and social barriers. If this output is not entertained, the 

project team will refer the community/island to other potential alternative community adaptation priorities they identify, and the 

activities therein. The community will reach agreement based on these priorities and that are within the scope of the project and 

aligned with the Fundôs mandate. Lessons from PACC, ECOSAN and IWRM, suggest that the project will need to consult with 

communities on alternative activities at the outset before implementation. This was carried out by the project during the planning 

stages and a list of alternative adaptation activities that are considered livelihood security measures was produced and listed in 

the original proposal at Annex 2.  

 



 

46 

 

evaluation arrangements.  Depending on the results, scaling up can be implemented under future 
projects. 
 
The second component of the activity involves education and training within the community of 
Water, Sanitation and Health (WASH) principles. The importance of education and awareness-
raising of sanitation and hygiene is critical in reducing illness.  The training for WASH is particularly 
essential in the outer islands because of existing water storage infrastructure that is not 
maintained and is in very poor condition. The training and baseline surveys will be undertaken in 
partnership with UNICEF WASH, with the island coordinators and other interested parties trained 
in the WASH principles to ensure ongoing training and education.   

 

Component 3. Demonstration of adaptation measures for coastal 
communities in Kosrae State 

Outcome 3: Increased resilience of coastal communities and environment to adapt 
to coastal hazards and risks induced by climate change  
 
Output 3.1: Malem-Utwe inland road and access routes designed for future 
construction 

Activity 3.1.1: Survey and design road and related infrastructure to ensure climate 
change resilience 

The Kosrae Shoreline Management Plan developed a prioritised list of inland road and essential 
infrastructure development (Figure 10) to be implemented over the next one to two generations 
as an essential component for developing resilience to coastal-related hazards and sustained 
adaptation to climate change.  Developing and upgrading the inland road between Malem and 
Utwe was considered the highest priority due to the current threats posed to vulnerable 
populations and infrastructure due to wave over-washing and potential breaching of the narrow 
coastal berm on which present infrastructure and much of the population of Utwe and Malem 
Municipalities are located. At Paal and Mosral, there is a very real present-day risk that a breach 
in the berm could occur, resulting in road access to Utwe being cut off and the potential loss also 
of power and telecommunications which are located alongside the road. Relocating infrastructure 
is a key enabling mechanism to allow gradual relocation over the next 10-20 years of Malem and 
Utwe communities exposed to ever increasing coastal erosion and inundation impacts. In addition 
to developing the inland road and supporting infrastructure complementary activities will be 
conducted to begin streamlining the process and help both communities relocate inland.   
 
While the direct beneficiaries of the inland road will be the population situated in the Malem ï 
Utwe municipal village communities, all of the Kosrae population will be an indirect beneficiary 
once construction is completed.  There are other potential beneficiaries such as the approximately 
less than 100 people who reside in Walung municipal.  Walung village community does not have 
access to the main roads of the island.  Everyone at present uses boats to travel to Tafunsak. 
The only road from Walung to the rest of Kosrae is via Utwe and ultimately this will be the only 
road to Walung as the road south from Tafunsak is now suspended due to the Yela area being 
protected. In essence, there are two out of five villages reliant on the road access as the only 
connection to the rest of Kosrae, including the health services, high school, Government centre, 
airport and port. 
 
The intention is to develop the road to the same standard or higher, as the existing two lane paved 
road based on the design standards developed for the Kosrae Circumferential Road Extension 
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Project (Barret Consulting Group Inc, 1987), and located around the base of the volcanic part of 
the island as presently occurs between the airport and Tafunsak village (Figure 11). Over the next 
one to two generations the inland road will become the primary road access from Utwe and Malem 
to the main Government Centre at Tofol and to the airport and port. 
 
A recent project review upgraded Environmental and Social Safeguards Plan, and the road 
designer initial report findings, have indicated the current level of investment and the proposal 
outlined under the original project plan is not viable under the current project investment.  A staged 
approach based on the priorities identified in the Kosrae Shoreline Management Plan is therefore 
being adopted to the development of the relocated road.  
 
Stage 1, as per the original project plan, prioritises the full design of the inland road, ensuring the 
design meets best standards and incorporates the following amendments to the design elements 
as agreed during stakeholder consultations:  
 

 The road design and construction is to be extended from the original 3.6 miles of 
priority sections of upgraded road (i.e. Malem to Pilyuul (Section 3), Malem to Utwe 
(Section 2) and Utwe (Section 1)) to 5.53 miles which will include the road in its entirety 
(refer Figure 1) and an additional access road. 

 The road surface is to be upgraded from the gravel sub-base to asphalt to 
accommodate the adaptation requirements (i.e. 50 years life span) and erosion and 
runoff concerns. 

 The road lane width is to be reduced from 12 feet to 10 feet per lane, ensuring 
consistency with FSM standards for road width. 

 The design is to include all earthworks, retaining walls and erosion considerations to 
meet the best standards and to reduce the environmental impacts due to the steep 
alignment of the road. 

 The design is to incorporate areas of historical and cultural importance to ensure these 
are avoided. 

 The rights-of-ways are to be provided to EMPSCO for incorporation into the road 
design. 

 The mitigation actions detailed in the Environmental and Social Safeguards Plan are 
to be incorporated into both the design and construction phases as appropriate for 
each phase. 

 The design and construction phases should include all utilities and scoping / design 
work on this will need to be tendered. 

 
The design approach will ensure the road is constructed around the perimeter of the lower slopes 
of the volcanic part of the island and above the freshwater swamp or mangrove areas to provide 
a suitable long-term response to coastal inundation.  The inland road will be well above areas 
likely to be directly impacted by sea-level rise over the next century and beyond (Ramsay et al., 
2014). Following the natural contour of the topography minimizes any significant road slopes, 
need for substantial cut and fill, and reduces erosion potential and land slipping hazard.  The 
intention is that the road, when complete, will be similar to the present inland sections of road, for 
example between the airport and Tafunsak village (see Figure 8). 

The preliminary engineering design report is available at Annex B.   
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Stage 2 will scale-up the investment under other funding sources to undertake the construction 
of the road including the establishment of all utilities (i.e. power, water etc).  This will also 
encourage possible movement of the population from the coastal areas to the higher land.   
 
 
 
 
  
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8:  Paved inland road between the airport and Tafunsak village (left) and on the narrow 
storm berm at Mosral, Malem (right) 

Figure 6: Priority sections of the development of the 

inland road on Kosrae (as identified in the Kosrae 

Shoreline Management Plan) 

 

Figure 7: Alignment of inland road between Utwe and 

Malem. The sections in yellow require upgrading and 

widening of existing farm roads. The sections in red 

are new sections of road. 
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Figure 9.  Areas depicting sections where the road will be constructed, noting the area has been 

cleared for the survey work to be undertaken 
 

 
Output 3.2. Transitional coastal protection at Mosral and Paal upgraded for 
immediate coastal protection 

Activity 3.2.1: Coastal protection works 

The Kosrae Shoreline Management Plan identified that over the short-term the effect of sea-level 
rise on the ability of existing coastal defences to provide a ñsatisfactoryò level of protection is likely 
to be manageable through, for example, upgrading the level of protection of these existing 
defences. However, beyond this time the magnitude of sea-level rise is expected to be too great 
to enable such protection to be effective or affordable other than at locations where there are no 
other management or adaptation options. The SMP developed a coastal defence strategy 
identifying: 
 

¶ Long-term defences: a priority on protecting sections of road or other critical infrastructure 
where there is no other feasible option to reposition away from coastal hazards. 

¶ Transitional defences: 

 










































































































































































































































































































































































































































