
Additional Financing of Water Supply and Sanitation Sector Project (RRP LAO 45301) 

 

PROJECT CLIMATE AND DISASTER RISK ASSESSMENT 
 
 
I. Basic Project Information 

Project Title: Additional Financing of Water Supply and Sanitation Sector Project 

Project Budget: Grant of $30.50 million from ADB’s Special Funds resources (Asian Development 
Fund), Government counterpart of $3.38 million, Beneficiaries contribution of $0.63 million, and 
Participating PNPs contribution of $1.42 million. 

Location: Samakhixai in Attapu province; Lamam in Xekong province; Xam-Nua and Sopbao in 
Houaphan province; and Namthouam and Viangkham in Louangphabang province 

Sector: Water and other urban infrastructure and services 

Theme: Water Supply and Sanitation 

Brief Description: 
On 9 October 2013, the Asian Development Bank (ADB) approved a loan for the Lao People’s 
Democratic Republic (Lao PDR) amounting to $35.00 million from ADB’s Special Fund (ADF) and a grant 
totaling $6.00 million from Phu Bia Mining Limited (PBM) for the Water Supply and Sanitation Sector 
Project. The expected outcome is improved performance of participating PNPs in delivering sustainable 
water supply to 155,000 urban residents and sanitation services to 160,000 urban residents in 11 towns 
located in six provinces.  
 
The impact of the overall project remains unchanged: expanded access to high quality and reliable piped 
water supply and sanitation services for the urban population in the Lao PDR. The outcome of the of the 
overall project also remains unchanged: improved performance of the participating PNPs in delivering 
sustainable water supply and sanitation services. In terms of beneficiaries, the number of urban 
households (HHs) with access to safe piped water supply will increase from 26,000 HHs to 40,000 HHs, 
while the number of urban HHs with access to improved sanitation facilities will increase from 26,000 
HHs to 42,000 HHs. The project’s outputs are summarized below: 
 
Output 1: Improved sector coordination and policy implementation. Output 1 will continue the 
reforms introduced under previous projects and implement new policy reforms improving the 
performance from six to 15 PNPs. These include (i) continued implementation of policy reforms, including 
service agreements between PNPs and provincial governments, PNP training on corporate planning and 
financial management, tariff adjustments, free connection policy, issuance of district sanitation regulations, 
and the use of simplified corporate plans; (ii) expanded policy implementation, including nationalizing a free 
connection policy and sanitation regulations, and wider coordination of NRW management, asset 
management, and water safety plans; and (iii)  through capacity development, including safeguards and 
O&M service contracts for participating PNPs (e.g., incremental administration support for project vehicles, 
project office equipment, and PNP operational and leak-detection equipment).  
 
Output 2: Improved nonrevenue water management and water supply development. Output 2 will 
integrate a comprehensive NRW reduction program in the existing system with water supply expansion for 
non-covered areas in a total of six towns, reducing average NRW levels to 20%. 
 
Output 3: Developed new water supply systems in small towns. Output 3 will provide safe, affordable, 
and reliable piped water supply through newly constructed water supply systems in the core urban areas of 
two towns. PNPs participating in outputs 1 and 2 will be eligible for financing to build a new water system in a 
small district in the same province, acquire related O&M equipment, and offer free metered connections to 
households during construction. 
 
Output 4: Enhanced community action in water supply and sanitation. Output 4 will continue to 
sustain the benefits from investments in small town water supply systems through complementary 
sanitation and awareness activities, including (i) village environmental improvement (VEI) grants for core 
villages according to agreed eligibility criteria; (ii) improved household sanitation for the poor; (iii) new or 
rehabilitated public sanitation facilities, where O&M can be contracted to a business or social entity, 
improved drainage systems, and new septage disposal facilities where they are unavailable in the 
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subproject area; and (iv) increased project and hygiene awareness through stakeholder consultations 
and community participation, and water, sanitation, and hygiene behavior change.  
 
Output 5: Strengthened capacity for project implementation, operation, and maintenance. Output 
5 will be delivered through capacity development programs that include safeguards, O&M training for the 
participating PNPs, and incremental administration support for project vehicles, project office equipment, 
and PNP operational and leak detection equipment. 

 
II. Summary of Climate and Disaster Risk Screening and Assessment 

A. Sensitivity of project component(s) to climate/weather conditions and sea level 
The project has a medium risk level to climate conditions although climate change impacts are likely to 
compound existing issues, particularly during the rainy seasons.  
Project components and key climate sensitivities are likely to include: 

Project component: 
1. River intake structures; 
2. Earth dam/dyke; 
3. Bridge construction; 
4. Embankment slopes; 
5. Water treatment units; 
6. Elevated water deposits; 
7. Water mains; 
8. Drainage infrastructure; 
9. Roads; 
7. Construction activities; 
8. Frequency of maintenance; and 
9. Disaster response capacity of commune. 

Sensitivity to climate/weather conditions: 
1. Increased frequency and intensity of flood; 
2. Increased peak flood height; 
3. Increased occurrence of drought conditions; 
4. Reduced dry season water availability; and 
5. Increased frequency and intensity of  
tropical cyclones.  
 
 
Overall Risk Assessment: Medium  
 

B. Climate and Geological Risk Screening 
The overall climate risk level based on the Aware screening is medium. The radar chart indicates that 
flooding and wild fires are the most significant risks to this project. Between 1997 and 2010, there have 
been on average more than 20 fires per year observed in the region. Between 1985 and 2016, there was 
at least one significant, large-scale flood event in the region, which is why flooding was flagged as a high-
risk factor. Precipitation decrease also surfaced a potential issue. The geological hazard risk rating shows 
medium risk of earthquakes.  
 
Aware suggested that more localized information is collected on past floods and their consequences in 
the exact project location and that the project site selection, design, construction and maintenance 
features ensure that site-specific flood risk management measures are undertaken. 
 
Results of hazard screening using  the Thinkhazard (http://thinkhazard.org/en/) tool shows that the 
common hazards in the project towns: (i) Samakhixai in Attapu province is at high risk from river flooding, 
urban flooding, cyclone and wildfire; (ii) Lamam in Xekong province is at high risk from cyclone and 
wildfire and medium risk from urban flooding; (iii) Xam-Nua in Houaphan province is at high risk from 
urban flooding and cyclone; (iv) Sopbao in Houaphan province is at high risk from cyclone; (v) 
Namthouam and Viangkham in Louangphabang province is at high risk from cyclone.  

Risk topic: 
 

Description of the risk: 
 

1. Higher temperatures  
 

1. Temperature is projected to increase for both 
land and sea surface temperatures. Land 
temperatures will have minor impact on operations, 
while structural elements will experience greater 
heat stress and exhibit a shorter design life. Risk 
level – Low.  

2. Increased intensity of precipitation and extreme 
rainfall (storm) events  
 

2. Increased precipitation variability, and more 
frequent extreme rainfall (storm) events will 
increase localized flooding. Longer and more 
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frequent drought periods (i.e., drought conditions 
every five years) are also expected. The 
combination of increased flooding and increased 
drought will impact structure foundations and site 
drainage. Risk level – Moderate. 

3. Higher intensity of cyclonic activity  
 

3. An increase in the range of tropical cyclones is 
expected. In addition, the intensity of the tropical 
cyclones, along with their associated wind speeds 
and precipitation, is likely to increase. During these 
storms, structural damage to roofs and building 
envelopes is expected. Risk level – Low.  

4. Increased fire risk  
 

4. The project is located the Mekong river basin, a 
region which has experienced frequent and 
intense wild fire events in the recent past. A 
high exposure in Aware means that between 
1997 and 2010 there have been on average 
more than 20 fires per year observed in the 
region. This is based on post-processed data 
from UNEP/ GRID-Europe. Risk level – Moderate. 

Climate Risk Classification: Medium 

C. Climate and Disaster Risk Assessment 
 
Disaster Risk 
 
Floods and droughts are the main natural hazards with significant economic and social impacts in the 
Lao PDR. Other hazards of importance include storm, landslide and fire.1 The country is prone to 
recurring floods because of the presence of major rivers such as Mekong and Xekong as well as minor 
rivers including Nam Ou, Se Bang Fai, Se Bang Heng, Se Kong, Nam Jha, Nam Beng, Nam San, Nam 
Ngiep, Nam Ngum, Nam Lik, and Sedone. Floods occur in May and September when monsoon rains 
accumulate in the upper Mekong river basin.2 Many of these flood events are triggered by tropical 
cyclones. Floods are also caused by insufficient and inadequate protection dykes along critical points, 
poor functioning of water control gates, lack of pumping stations or mobile pumps for flood water, small 
and shallow natural channels to drain flood water, deforestation, land degradation, river and catchment 
works which result to increasing and rapid concentration of runoff, reclamation of wetlands and low-lying 
areas, and poor land use planning.3  
 
Droughts occur between monsoon seasons in November and March. A drought assessment using 
climate data from 1993 to 2008 shows that the northern and southern parts of the central region, and 
southern parts of the northern region are prone to drought in both dry and wet seasons.4 Based on the 
DesInventar database, the provinces of Houaphan and Phongsali recorded the most drought events.5 

Despite plentiful water supply, water scarcity occurs due to the drying up of perennial streams in the hilly 
regions.  
 
Assessment undertaken by the United Nations Office for the Coordination of Humanitarian Affairs 
identified provinces with different levels of seismic risk, including Houaphan, and Louangphabang at 
moderate risk (exposed to earthquakes of Intensity VI or less); and Attapu and Xekong at low (exposed 

                                                      
1 See DesInventar Disaster Information System. Lao PDR Country Profile. Available at 

http://www.desinventar.net/DesInventar/profiletab.jsp?countrycode=lao#more_info. 
2  Government of the Lao PDR. 2009. The Ketsana Typhoon DLNA, 17. 
3  Government of Lao PDR, National Disaster Management Committee. 2010. Developing a National Risk Profile of 

Lao PDR. Vientiane.  
4  EcoLao. 2012. Scoping Assessment of Climate Change Adaptation.   
5  Government of Lao PDR. 2012. Lao PDR National Assessment Report on Disaster Risk Reduction, 25.  
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to earthquakes of Intensity V or less.) Between 1973 and 2009, seven earthquakes with Magnitudes 5 
to 6.9 were recorded.6  
 

Recent analysis estimates that the Lao PDR experiences an average annual loss of $225.00 million 
(equivalent to 2.02% of 2013 Gross Domestic Product) as a consequence of natural hazards and of 
$219.52 million for floods alone. Disaster risks are set to increase due to environmental degradation, 
unplanned urban development that does not give sufficient consideration to disaster risks, and the 
increasing incidence and extent of flooding and drought as a result of a highly variable climate.7  
 

While urban areas in the Lao PDR are considered small and relatively low density by international 
standards, nevertheless, disaster risks have increased, which can be attributed to poor urban 
management and strategic spatial planning, poor linkage between urban planning and environmental 
management, and insufficient investment in infrastructure and urban services. Seasonal flooding occurs 
due to blocked drainage, non-connectedness of drainage networks, and accumulation of runoff following 
heavy rain in urban areas, subsequently causing significant disruption to livelihoods and damage to 
property.8  
 
The water supply and sanitation sectors have been impacted severely by floods and typhoons in the 
past. The post-disaster needs assessment undertaken by the devastating Typhoon Ketsana in 2009, 
which impacted the five southern provinces, including Attapu and Xekong, revealed that the common 
damages to drinking water facilities were from broken pipes and taps, pumps and power outages. Some 
of the drinking water facilities had become unusable or had completely broken down. The drinking water 
sources were also contaminated by saline water, debris and arsenic which were brought by the flood 
water and penetrated into wells.9 Typhoon Haima and the subsequent flooding in 2011 caused damage 
to the piped water supply network in two out of the four affected provinces: Xiangkhouang and 
Xaignabouli. The reported damage included three water treatment plants and several pipe breakages in 
distribution networks. In Xiangkhouang, a water reservoir and a water pump were damaged as part of 
the broken water treatment plant. In addition, the water supply was disrupted for many days, during 
which, losses were accrued through the materials required for emergency repair, lost revenues in service 
fees, cost of disinfection and supplying the affected households with emergency water supplies.10 
 

Key climate change impacts in the Lao PDR include the following11: 
 
The central and northern Annamites region of the Lao PDR will experience some of the largest relative 
increases in precipitation that are projected for the Lower Mekong Basin; more precipitation during the 
traditional growing season will impact crops through increased flooding, waterlogging of soils, and higher 
incidence of fungal disease and pests. 
 
Large rainfall events (i.e., greater than 100 mm/day) will occur more frequently. In Khammouan province, 
for example, such events will increase in frequency from once every 2.5 years to once every 2 years. 
This increase in large-event frequency will intensify costs and damages related to associated calamities 
such as flooding and landslides. 
 
Daily maximum temperatures will rise by roughly 2°C to 3°C in the Lao PDR with higher increases to the 
south (RRP Map); in Champasak Province, for example, the average daily maximum temperature will 
rise from 33°C to 36°C. During the more extreme years, temperatures are expected to exceed 44°C. 
This increase in both average and extreme temperatures will have potentially devastating impacts on 
crops, livestock, and human health. 

                                                      
6  Government of Lao PDR. 2012. Lao PDR National Assessment Report on Disaster Risk Reduction, 12.  
7  EcoLao. 2012. Scoping Assessment of Climate Change Adaptation Priorities in the Lao PDR. Regional Climate 

Change Adaptation Knowledge Platform for Asia, Partner Report Series No. 6. Bangkok.  
8  ADB. 2012. Lao People’s Democratic Republic: Urban Development Sector Assessment, Strategy, and Road Map. 

Manila.  
9   Government of Lao PDR. 2009. Damage, loss and needs assessment.   
10  Government of Lao PDR. 2011. Typhoon Haima Joint Damage, Loss and Needs Assessment. 
11  USAID. 2014. Mekong ARCC Climate Change Impact And Adaptation Study. 
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III. Climate and Disaster Risk Management Response within the Project 

Recognizing the high disaster and climate change risk faced by the water supply and sanitation sectors 
and its overall importance for sustainable and inclusive urban development, the project aims to integrate 
disaster risk reduction (DRR) and climate change adaptation (CCA) measures in the design, construction 
and maintenance of the proposed urban infrastructure. The interventions will include a suite of location 
specific structural and non-structural measures, to manage the potential impacts faced by the water 
supply and sanitation sector in the project towns. Such an approach is in line with the priorities in the Lao 
National Strategy on Climate Change which highlights the need for “Improving and monitoring water 
resources and water supply system, and rehabilitation of the flood control system.”12 
 
Consideration will be given both to current and future risks due to change in intensity and/or frequency 
of extreme weather events, which may impact the lifespan of the financed and performance of proposed 
infrastructure. Specifically, the project aims to support the following types of DRR and CCA measures: 
 
Ensuring sustainability of the water source: In Lao PDR water sources may be affected by both the 
lack of rain (droughts) or by too much rain (heavy monsoon), the patterns of which are changing with 
climate change. Thus, the water source selection criteria will include, among others, factors associated 
with varying flow regimes arising from climate change, thereby, ensuring longer-term sustainability of the 
project. Since, the river channels may be blocked by landslide debris caused by rain and/or earthquakes, 
capacity building activities will be undertaken for the PNPs to train them to inspect water resource 
catchments for any major changes. The O&M budgets will include funds to ensure that eroded areas are 
replanted, or other appropriate soil conservation measures used to stop further erosion occurring and 
disrupting the water source. 
 
Strengthening climate and disaster resilience of proposed infrastructure: Special attention will be 
paid to locate the raw water intake in areas that are less at high risk (for example, they do not get blocked 
with silt and debris during flooding and landslides) and the proposed structures, where appropriate, will 
be built to withstand floods and geophysical hazards common to the area. For example, the intake will 
include reinforcing the existing concrete weir at its upper level and sinking a new foundation under the 
base to prevent the current seepage under the weir. The departure chamber will also be rehabilitated. 
 
Water treatment plants will be located in sites with less exposure to natural hazards. Where this is not 
possible due to unavailability of sites, measures will be undertaken to strengthen resilience of the site, 
such as through landslide protection measures. The design standards followed for structured will be 
robust to changing hazard patterns and geophysical hazards. The access road to the treatment plant 
should be at higher level, in order, to ensure the plant can be accessed in the aftermath of floods.   
 
In high- and medium-density urban areas, it is proposed that new distribution mains will be installed along 
one footpath, with a rider main installed each side of the road. One rider main can be laid in parallel in 
the same trench as the main distribution pipe, and the other can be laid on the opposite footpath. Such 
design considerations - isolation of domestic connections from the transmission main will help in carrying 
out repair in a post-disaster situation, without disturbing the wider area supplied by the distribution main. 
 
A key component for strengthening climate and disaster resilience will be the proposed drainage 
infrastructure. The existing drainage infrastructure will be upgraded to higher standards by factoring 
changing hazard patterns, including construction of concrete box culverts and improved drainage outlets.  
 
Integrating disaster preparedness in corporate plans of nam papas: Based on the identification of 
issues and constraints to effective delivery of water services in the province, the nam papas, in their 3-
year rolling corporate plans, recommend strategies and identify actions to achieve their vision of 
providing safe and affordable water supply in the urban community. Recognizing the importance of 
continuing water service in the aftermath of a disaster, the project will support integration of disaster 
preparedness features in the 3-year rolling corporate plans of the nam papas. Specific actions will include 
strengthening capacity of the nam papas to systematically collect and analyze information of disaster 

                                                      
12 Government of Lao PDR. 2010. Lao National Strategy on Climate Change.  
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damage suffered by the water services sector. Such analysis can shed light on risk patterns, reveal 
possible trends over time, and provide a better understanding of the effectiveness of water supply-related 
investments to strengthen resilience. Improvement of maintenance of facilities will specifically look at 
maintenance issues arising from changing hazard patterns and actions that can be taken to address 
such risks. The operation manuals to be developed to guide the nam papa staff will include identification 
of disaster (including fire-related risks) and climate risk of the area, description of typical damage and 
losses suffered by the water supply and sanitation sectors, actions including preparedness actions (such 
as regular maintenance before annual flood period) that can be undertaken by them to manage climate 
and disaster risk, and identification of measures that can help in faster recovery and reconstruction in a 
post disaster situation (such as  pre-identification of temporary water supply sources in case of service 
disruptions). 
 
Strengthening resilience through small-scale community infrastructure: The project supports small 
-scale village environmental improvements in the core villages, such as works to construct/upgrade 
access road with roadside drain, to construct/upgrade footpaths, and to improve drainage system 
conditions within the residential areas or around village institutions. Recognizing the underlying factors 
related to urban flooding in these small towns are largely a result of lack of awareness of disaster and 
climate risk, unplanned development, and poor maintenance of infrastructure, activities will be carried 
out to strengthen capacity of the village development communities to understand the factors contributing 
to disaster and climate risk, and how such risk can be managed through community-level infrastructure. 
The community engagement process will allow identifying and prioritizing resilient community 
infrastructure that can be funded through the small-grants provided through the project. Examples 
include paving of escape roads and local drainage improvements.  
 
The feasibility studies to be undertaken for each town will help identify the location-specific disaster and 
climate resilience measures that will be supported through the project in the context of proposed 
infrastructure and community-level measures. The feasibility studies will also help identify the capacity 
building needs for integrating disaster preparedness in the corporate plans of the nam papas. Integration 
of DRR and CCA issues is viewed as a flexible and ongoing process that is subject to adaptive 
management principles throughout planning, design, costing and budgeting, construction, operation, and 
maintenance. The cost of undertaking disaster and climate resilience is estimated to be approximately 
$7.36 million and will be further detailed during the feasibility studies.  

 


