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EXECUTIVE SUMMARY 

i. The overall objective of the Third Rural Water Supply and Sanitation Services Sector 
Development Program (TRWSS-SDP) is to significantly contribute to the achievement of 
the national target for having universal access to rural water supply and sanitation 
services in Cambodia by 2025. It aligns with the National Strategic Plan for Rural Water 
Supply, Sanitation and Hygiene for 2014–2025. 

ii. As an integral component of the effort to supply safe drinking water to the rural 
Cambodian populations from 11 districts of 10 provinces, the Project will pilot the use of 
an advanced Air-to-Water Generation (ATWG) technology to provide a clean and reliable 
source of water that is both safe and cost efficient.  

iii. This combined social and environmental due diligence report (DDR) relates to the 
proposal for piloting the ATWG units in six villages where there is the greatest need for 
safe drinking water. This DDR has been prepared to substantiate that all activities will be 
implemented as proposed for piloting six ATWG units in six villages in six provinces, that 
there will be no negative environmental and social impacts on the proposed location and 
communities from piloting this pilot initiative. 

iv. The provinces selected are Kampong Speu, Kampot, Preah Vihear, Otader 
Meanchey, Battambang, Banteay Meanchey. More details are presented in this report 
below. 

v. The ATWG pilot aims to maintain cost efficiency in water provision by utilizing solar 
technology to power the units so that the high power needed for Air-to-water generation 
can be negated and the water can be sold at a competitive price with the proceeds being 
used to cover cost of operation and maintenance.  

vi. The technology for air-to-water systems is relatively new, there remains concerns 
and reservations about the suitability of such systems in rural Cambodia. In particular, 
the power intensive nature of the technology combined with the economic realities in 
provinces. This is being negated in the pilot initiative by the use of solar power which 
according to the calculations, will generate sufficient safe water at a marketable cost to 
the local communities. 

vii. This ATWG pilot is categorized as C for Environment, Indigenous people (IP) and 
involuntary resettlement (IR). It has been confirmed that there is no IP and IR impacts, 
and the potential environmental impacts are negligible and easily managed. The benefit 
to the community of safe water provision far outweighs the adverse impacts. 

viii. No resettlement, and thus no negative impacts on the livelihood of the beneficiary 
communities. The land requirement of approximately 400 sq.m for installing and operating 
one ATWG unit in each of the 6 ATWG units in 6 villages has been confirmed to be 
available on public land. It will have minor potential impacts during construction works, 
which can be easily mitigated through proper management of civil works and movements 
at the site i.e. all works implementation will be based on its priority to minimize the 
impacts. Therefore, no IEE or EIA studies are required for these pilot ATWG units. A 
simplified Environmental Management Plan has been developed.  

ix. The benefits to the communities themselves in the form a safe, clean, affordable 
and reliable water provision exceeds the environmental impacts which are minimal and 
easily mitigated managed. 
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x. The community has been consulted and been informed about the plan for piloting 
the ATWG units, the proposed management by the communities and the expected 
benefits. Each of the ATWG units will be managed by a committee that is similar to the 
Water and Sanitation Users Groups. The committees will be trained on the Operation and 
Maintenance (O&M), marketing and income generation and management by the 
Provincial Project Teams (PPT) and the Project Coordination Unit (PCU) and the Project 
Implementation Consultant (PIC) Teams.  
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I. INTRODUCTION 

1. The Third Rural Water Supply and Sanitation Services Sector Development Program 
sector development program (SDP) supports the Royal Government of Cambodia’s (RGC) 
efforts to provide universal access to water supply, improved sanitation, and safe hygiene 
behavior in rural areas by 2025. It aligns with the National Strategic Plan for Rural Water Supply, 
Sanitation and Hygiene for 2014–2025. The TRWSS-SDP has been designed in alignment with 
the Sustainable Development Goal 6 “Ensure availability and sustainable management of water 
and sanitation for all” and the related targets and indicators.  
2. Ten provinces are participating in SDP i.e. the provinces of Banteay Meanchey, 
Battambang, Pursat, Kampong Chhnang, Kampong Speu, Kampot, Kampong Thom, Siem 
Reap, Preah Vihear and Otdar Meanchey. The TRWSS-SDP comprises (i) a loan which is used 
to improve and expand rural water supply in the above 10 target provinces; (ii) policy-based 
loan to support governance and institutional improvements in RWSS financing, planning and 
assets registry and information management; and (iii) grant for building capacity, awareness 
raising, behavior change, expansion of household sanitation, improvement of sanitation 
facilities at public buildings particularly schools and health centers and piloting the Air-to-Water 
technology in some of the target provinces.  

3. The Air-to-Water (AWTG) technology, also known as the atmospheric water generator, 
enables water to be generated from the atmosphere. It will be promoted as a pilot initiative 
within the SDP with funding from a grant from the Japanese Government through the High-
Level Technology Fund (HLTF). This pilot initiative aims to provide water to rural communities 
with shortage of improved sources of drinking water. 

4. The objective of piloting the Air-to-Water generating unit is to introduce an innovative 
technology, to be managed by the communities as an income generating unit, to provide safe 
water to rural communities with shortage of improved sources of drinking water, particularly 
during dry seasons.  

II. DESCRIPTION OF THE PILOT ATWG  

5. The system will utilize the technology to deliver safe, cost-effective water which will be 
sold to the communities at competitive price. The income generated by such sales will be used 
to support the Operations and maintenance of the systems themselves.  

6. The criteria for selecting villages to install Air-to-Water units are: 

- Limited access to safe water. 

- Limited ground water and surface water sources. 

- Remote areas. 

- No overlap with other water and sanitation projects financed by Development Partners (DPs) 
or NGOs. 

- The location should be at public areas, commune office or public land that provides easy 
access by the community members. 

- The beneficiary community agrees to establish a management committee similar to the 
Water and Sanitation Users Groups (WSUG) for operation and maintenance (O&M). 

A. Brief Description of Selected Villages 

7. Based on the above criteria and consultations conducted by MRD and PDRDs of the 
provinces participating in the SDP, 6 pilot locations in 6 villages of 6 provinces have been 
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selected for piloting the Air-to-Water technology. Table 1 below shows the name of villages, 
communes, districts and provinces for installing the air-to-water generating units. Figure 1 
below shows the location of the 6 air-to-water generating units. 

Table 1: Proposed Pilot Villages for Air to Water Generating Units 

No. Village Code Village Commune District Province 

1 5060606 Krang Chachat Moha Sang Phnum Sruoch Kampong Speu 

2 7030202 Sraka Neak Takaen Chhuk Kampot,  

3 13040603 Kaoh Ker Srayang Kulen Preah Vihear 

4 22020212 Tama Beng Banteay Ampil Otdar Meanchey 

5 2140301 Srah Kuy Mukh Reah Rukh Kiri Battambang 

6 1090602 Ballang Ta Kong Malai Banteay Meanchey 

 

 

Figure 1 Proposed Locations - ATWGs 

  

8. The 6 villages were selected based upon the assessments that they have limited access 
to improved sources of drinking water. Improved sources, as defined in the Rural Water Supply, 
Sanitation and Hygiene (RWSSH) Strategy 2010-2025 includes piped water in the dwelling, 
public tap, tube/piped well or borehole protected dug well and improved rainwater collection. 
This definition is in line with the WHO/UNICEF Joint Monitoring Programme for Water Supply, 
Sanitation and Hygiene (JMP). The National Action Plan (NAP) RWSSH 2019-2023 presented 
access to improved water supply in rural areas at 58.7%, based on the Cambodia Socio 
Economic Survey (CSES) 2017.  
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9. The selected six villages each has estimated access that ranges between 5 to 35% of 
their needs which is drawn from existing drilled wells. See table 2 below about water supply in 
these villages. These numbers are substantially lower than the national average. The other 
types of existing water supply facilities including community ponds without treatment facilities 
and the existing dug wells do not meet the criteria of improved sources in that they are not 
protected, and water is unsafe. These facilities also reportedly produce less water during dry 
seasons necessitating households to purchase water from vendors during rainy and dry 
seasons. This costs an average household approximately Riel 15000 (US$ 3.75) per month 
(for the direct purchase of safe water from vendors or the rental fee for electric pumps to pump 
water from the ponds). In some cases, the cost can rise to around 5$ per month and the water 
itself may not be safe for consumption. 

Table2: Household Figures and Existing Water Supply Facilities and in the Target 
Villages 

Village/ 

Province 

Total 
HHs 

Total 
families 

Total 
population 

ID poor HHs Existing WS facilities 

Poor 
I 

Poor II 
No of 
Dug 
wells 

No of 
Drilled 
wells 

No of 
Community 

ponds 

Estimated 
access to 
improved 
sources of 
drinking 
water (%) 

Krang Chachat/ 
Kampong Speu 

140 140 664 0 4 0 4 1 17 

Sraka Neak/ 
Kampot 

185 216 868 19 11 36 1 0 5 

Kaoh Ker/ Preah 
Vihear 

178 190 881 34 15 0 2 0 17 

Tama/Otdar Mean 
Chey 

139 146 579 9 11 0 6 1 35 

Srah Kuy/ 
Battambang 

433 485 2,054 74 59 12 21 3 29 

Ballang/ Banteay 
Mean Chey 

227 403 1687 23 43 0 3 5 7 

Total  1302 1580 6773 159 143 48 37 10 110 

 

10. In the selected villages the Health Centre annual report to the communes in 2020 indicates 
clearly that diarrhea was prevalent in all the villages both among the under 5’s age group and 
adults. Additionally, high rates of Typhoid were reported in the Village of Koh Ker in Preah 
Vihear province. This was substantially more prevalent in the age range over 5. Typhoid 
emanates often from consumption of water contaminated by the typhoid bacillus or the 
consumption of food washed in contaminated water. (Additional details can be found in the 
Proposal document)  

11. The projected beneficiaries can be seen in the Table 3 below. A total of 6,728 people in 
the 6 villages are expected to benefit and 3,388 of these are female. The residence in nearby 
villages may also benefit from purchasing water when capacity exceeds demand.  
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Table 3: Beneficiary Data Segregated by Gender in the Six Villages 

No. Village Commune District Province Male Female Total 

1 Krang Chachat Moha Sang Phnum Sruoch Kampong Speu 275 344 619 

2 Sraka Neak Takaen Chhuk Kampot 447 482 929 

3 Koh Ker Srayang Kuleaen Preah Vihear 473 466 939 

4 Tama Beng Banteay Ampil Otdar Meanchey 284 284 568 

5 Srah Kuy Mukh Reah Rukh Kiri Battambang 1,019 991 2,010 

6 Ballang Ta Kong Malai Banteay 
Meanchey 

842 821 1,663 

Total 3,340 3,388 6,728 

 

B. Baseline Environment Condition 

12. Cambodia is characterized by tropical monsoonal climate resulting in two distinct seasons, 
dry and rainy seasons. The rainy season starts around May and continues until October and 
dry season starts from November to April. The annual average temperature is 28 0C, with an 
average maximum temperature of 38°C in April and an average minimum temperature of 17 0C 
in January. The wet season arrives with the summer monsoon, in May through to October, 
bringing the heaviest rainfall to the southeast and northwest of Cambodia. The average annual 
rainfall is 1400 mm in the central low land regions and may reach 4000 mm in certain coastal 
zones or in highland areas. See charts below on average monthly temperature and rainfall at 
the proposed project sites.   

13. Average Monthly Temperatures and Rainfalls at the Proposed Project Sites 

 

 

 

 

 

 

Kampong Speu Province Battambang Province 
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Data Source: WWW. CLIMATE-DATA.org 

 

14. The average sunshine is around 8 hours per day in the dry season and 6 hours per day 
in the rainy seaon and humidity ranges from 65% to 85%. The charts below show details on 
rainfalls, sunshines and relative humidity in percentage. See the charts below on variation of 
sunshine and humidity by month.  

Mongkol Borei, Banteay Meanchey      Samraong, Otdar Meanchey Province 

Chhouk District, Kampot Province Kulen District in Preah Vihear Province 
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Source: https://www.worlddata.info/asia/cambodia/climate.php 

 

C. Brief Description of Selected Locations within the Selected Villages 

15. The pilot villages have been selected due to the combination of the need to improve 
access to safe water supply for rural communities and fact that the areas have little in terms of 
environmental capital which clean water easily supersedes. There are no industrial complexes 
in or close by to any of the locations, heavy polluting industries or otherwise. Additionally, there 
will be no tree-cutting necessary in any location and no private land donation required. UXO 
also is not an issue in any of the selected locations.  

In each village, a location has been selected for the installation of the Air-to-water unit. Each 
has been inspected by the safeguards team and selected on the basis of suitability and to 
minimize the environmental and social impacts. They are also sufficiently close to the villages 
to allow for the distribution of the water once bottled. The locations can be seen in figures 2 – 
7 below. 

C1. Krang Chachat - Air to Water Generating Unit  

16. Krang Chatchat village in Maha Saing Commune, Phnom Srouch district, Kampong Speu 
Province has been selected to install the Air to Water Generating (AWTG) Unit. A total of 400m2 
of the commune’s land (20mx20m) was allocated for the Unit including a workshop to store the 
machine and solar power system. The selected site (GPS : X 043550 / Y 1259468) is on high 
elevation which has never been impacted by flooding or storms during the rainy season. Almost 
exclusively agricultural (rice land) surrounds the village with a small forest to the south (See 
Figure 2). This is close to the selected location for the Unit but it will not be impacted.  

https://www.worlddata.info/asia/cambodia/climate.php
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Figure 2 Krang Chachat Village in Kampong Speu Province 

 

C2. Ta Ken Air to Water Generating Unit  

17. The AWTG Unit will be installed on the Ta Ken commune office land, covering an area of 
400m2. The Ta Ken commune office is in Sraka Neak village, Chhouk district, Kampot province. 
The proposed location (GPS X 41861897/Y 12085127) is situated in the center of the commune 
along the village road about 30 km from the district town. There are 4 villages that could benefit 
from the project.  

18. There is a small stream located 8 km far from the proposed site. It has never been 
impacted by floods or storms during the past period. It is surrounded by a combination of 
secondary forest and agricultural land (See Figure 3). There are a few fruit-trees about 50 
meters to 100 meters in distance from the proposed site.  Subsistence agriculture is the major 
activity and there are no perceivable issues pertaining to the installation of an Air-to-Water 
Generating Unit powered by solar.  
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Figure 3 – Sraka Neak Village in Kampot Province 

C3. Kaoh Ker Air to Water Generating Unit 

19. The Air to Water Generating Unit will be constructed in Kaoh Ker village, Sra Yong 
commune, Koulen district, Preah Vihar Province. The proposed site (GPS X 450235/Y 
1524842) covers an area of 400m2 located on flat land with scattered forest to the west which 
increases in density in the east although it remains buffered by the village and agricultural lands 
(See Figure 4). The selected location is about 10 km from Sra Yong commune office and the 
commune market. It’s close to the village road which will ease setting up the installation. Whilst 
it is near to the peripheral edge of the forest, no impact is expected.  
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Figure 4 – Koh Ker Village in Preah Vihear Province 

 

C4. Beng Air to Water Generating Unit  

20. The Air to Water Generating Unit will be constructed in Beng commune office land, 
covering an area of about 400m2. The Beng commune office is in Tama village, Beng 
commune, Banteay district, Otdar Meanchey Province which can be access via a 200m village 
road connecting from national road No.56. There is no dump site nearby the proposed site. The 
land is flat terrain covering grasses and small trees. There are no big trees within the proposed 
site but a few big trees in home gardens of local community which are around 100m to 200m 
far from the site (See Figure 5). 

21. The proposed AWTG Unit location (GPS (X) 450235 (Y) 1524842) is in the center of Beng 
commune and is not far from the populated areas and market. There are 5 villages close to the 
proposed project site: Tama, Beng, Yeay Tep, Tumnob Thmey and Rang Sy villages and most 
of the people live in these villages will benefit from the project. There is no expected adverse 
environmental impact on the villages.  

22. Flash flood and serious weather event might occur at the proposed site due to climate 
change.  However, the commune leader and representatives of the community reported that 
the flash flood or storms are usually occurred every 2 to 5 years but this weather events have 
never affected to any infrastructures and privately owned properties in the commune. The flash 
flood would retain only a few hours after heavy rains as experienced to date.  
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Figure 5 – Tama Village in Otdar Mean Chey Province 

 

C.5 Srah Kuy Air to Water Generating Unit 

23. Srah Kuy village is in Battambang province in the North-west of the country. It is the largest 
villages with a population of 2, 010 people. The terrain is flat and is dominated with agricultural 
land plots. There are some scattered trees to the South-east which will not be impacted by the 
installation.  

24. The AWTG Unit will be installed on Srah Kuy community land (GPS (X) 343968 Length 
(Y) 1388521), in Srah Kuy Muk Reah commune, Rukkakiri District, Battambang Province. There 
is vacant land of 2010 m2. The proposed location is situated in the center of the commune 
along the village road about 22 km from the district town. There are 7 villages that could benefit 
from the project. There is no stream near the proposed site. Surrounding the village is almost 
exclusively agricultural (rice land). See Fig 6 below.  

25. The proposed site is in flat terrain that might be affected by flash flood during the rainy 
season due to climate change.  However, serious weather events have never seriously affected 
the infrastructures and privately owned properties within the commune in the past. 
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Figure 6 – Srah Kuy Village in Battambang Province 

 

C.6 Balaing Air to Water Generating Unit 

26. The Air to Water Generating Unit will be constructed in Balaing village, Takong commune, 
Malay district, Banteay Meanchey province. This village is in the North-west corner of the 
country. The proposed location is located 1,5 km from Takong commune office and close to a 
pagoda which has some big, planted trees. These trees will not be impacted by the project due 
to far distance. The proposed site (GPS (X) 25421 (Y) 1490358) is on lowland which need filling 
up from 0.3m to 0.4m in height before installation of the AWTG Unit otherwise it will be prone 
to impact of the flash flood that might occur during heavy rain. The surrounding land is 
predominantly agricultural land on a flat terrain. There are no forests or natural habitats in the 
selected locations. Some areas have a small number of trees that will not be disturbed. 

27. There are 6 villages namely Cheng Meng, Balaing, Paoy Angkor, Srah Phlous, Khnay and 
Takong village located close to the proposed location but it’s not negatively environmental 
impact to the villages. However, only Balaing village maybe benefited directly from this air to 
water Generating Unit. This village has a population of 1, 663 and is distributed along the either 
side of the road which runs through. See Fig 7 – Proposed Location of the Air to Water 
Generating Unit at Balaing village in Banteay Meanchey province 
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Figure 7 Balaing Village in Banteay Mean Chey Province 

 

28. Full details pertaining to the implementation of piloting the Air-to-water systems can be 
found in the proposal document. 

D.  Brief Description of Air-to-Water System 

29. Air-to-water systems are a relatively new technology and known as atmospheric water 
generators. They operate in a similar way to a dehumidifier with air being passed over a cooled 
coil which causes water to condense. The rate of water production is a coefficient of the ambient 
temperature, humidity, the volume of air passing over the coil and the capacity of the machine 
to cool the coil. The issue is that the systems require substantial energy to operate. 

30. An alternative available technology uses liquid, or "wet" desiccants like lithium chloride or 
lithium bromide to pull water from the air via hygroscopic processes. A proposed similar 
technique combines the use of solid desiccants (Silica gel or zeolite) with pressure 
condensation.  

31. The major draw-back to such systems is the energy required for them to operate. The 
units under consideration contain specifications that they will use 26 kW/h. It should be noted 
that the energy consumption detailed by the producer of the unit tends to be lower than the 
actual consumption observed in trials. 

32. The project aims to negate this issue by using solar panels to generate the electricity 
required for the units to operate. It would be highly cost ineffective if electricity from the national 
grid was utilized as the selling cost of the water itself would then need to increase substantially.  

E. The Proposed ATWG Units  

33. The technical specifications and drawings of the proposed units and the workshop 
structures are presented in Annex I. 
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34. The capacity of the air-to-water units under consideration is 2000 liters of water per day, 
approximately 83.34 liters every hour. However, given the project intends to reduce the carbon 
footprint by utilizing solar power without any power storage capacity, it is estimated that the 
units will produce a total of 500-666.67 liters per day. This is based upon the assumption that 
they can generate during approximately 6-8 hours per day. The ATWG becomes more effective 
as relative humidity and air temperature increases. The literature indicates that it does not work 
efficiently when the temperature falls below 15 0C  or the relative humidity falls below 30%.   

35. In Cambodia high temperature and high humidity prevail almost throughout the year and 
the air quality in the rural areas is good in general.  Therefore, there is no affection to the ATWG 
unit that may cause negative impact of production yields relative humidity and temperature 
conditions in Cambodia. The following table shows the comparison of water production versus 
variation of environmental conditions in Cambodia.  It is difficult to predict the change in the 
production rate as other factors such as different wind speed may also affect this.   

36. The ATWG is a relatively new technology.  The performance of the AWTG will be monitored 
regularly. It is noted that one of the most significant factors affecting the ATWG unit is sunshine that 
provides energy via solar panels to produce water from the atmosphere. In the rainy season sunshine 
goes down to 5-6 hours per day. During this season, the ATWG may produce less water from the 
atmosphere compared to the dry season when sunshine is 8 hours per day. Ideally, a battery for the 
solar panel system is procured to ensure continuing supply of energy. However, the demand for water 
from the local people may decrease when rainwater is available during the rainy season.  Considering 
also that the cost of battery for the solar panel system is prohibitively expensive (almost triple the cost 
of the ATWG machine), the Project has decided not to include the battery  

Table 4 Water Production Vs variation of environmental conditions  

 Air Quality*) Sunshine (hours 
per day) 

Temperature      
(average in 
Cambodia) 

Humidity 
(average in 
Cambodia) 

Estimated 
daily 
production 
rate 

Ideal 
scenario 
for 
production 

Good (AQI 0-
50) 

8 hours/ day 
(dry season) 

Annual average 
28 0C (almost 
throughout the 
year) 

 65-75% 
(dry season 
)  

666.67liters 

Good (AQI 0-
50) 

6 hours per day 
(rainy season)  

Annual average 
28 0C (almost 
throughout the 
year) 

70-85% 
(rainy 
season) 

500 liters 

Less ideal 
scenario  

Moderate 
(AQI 51-100) 

5 hours per day 
(rainy season 
especially in 
Sep)  

Around 20-25 C  70-85% 
(rainy 
season) 

416.67 
liters.   

*) The Air Quality Index (AQI) is based on measurement of particulate matter (PM 2.5 and PM 10), Ozone (O 3), Nitrogen Dioxide (NO 

2), Sulfur Dioxide (SO 2) and Carbon Monoxide (CO) emissions 

 

37. The air-to-water generating unit will produce safe drinking water which is to be sold in 
20 litre bottles at a tentative price of Riel 1500 per bottle. This is to provide an income which 
will be used to cover the cost of operation and maintenance of the systems themselves and 
to ensure the price of the water is competitive and affordable for the communities. The 
calculations used to reach this retail price are in presented in Table 5. This price in comparable 
to similar bottled water production units operating in rural Cambodia. HHs that buy water from 
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the ATWG units will spend approximately US$ 4.0 per month, assuming they buy 10 bottles. 
In addition to the modest saving by HHs in purchase of water, there will be benefits of 
consuming safe water that will induce cost savings on medical treatments related to the 
consumption of unsafe water.  

Table 5: Pricing Calculations 

 

 The capacity of the ATWG unit 2000 Litres/24hrs. 

 The actual production time 10 Hours/day 

 The production yield per day 800 Litres/day 

 Revenue of water per day (90%) 720 Litres/day 

 
Working days 30 days/month 

 
Productivity per month 1080 btl/month 

 
Productivity per day 36 btl/day 

 

No Production cost 
Total price  

per month, Riels 

Price per bottle 

riels 

1 Labelling: 400 riels per sheet, 4 times use 57,600 54 

2 Incentives for the committee: USD 150/month 600,000 556 

3 Transportation: USD 50/month 200,000 185 

4 Maintenance: USD 50/month 200,000 185 

Total Production Cost / month 1,057,600 980 

 Estimated Revenue and Margin   

1 Expected revenue from ATWG per/month 1,620,000 1500 

2 Expected net margin 562,400 520 

 

F. Proposed Management of the ATWG Units 

38. The ATWG units will be managed by the communities. A Committee will be formed as 
soon as this proposal is approved in line with the establishment of Water and Sanitation Users 
Group (WSUG) under the MRD’s policy on community-based management of rural water 
supply facilities. Proof that the committees have been established to manage the air to water 
unit, together with confirmation of the agreed water price will be included in the draft bidding 
document for review by ADB.  

39. The Committee will have 5 members including a Chair and a Vice Chairperson, a 
technical focal person, a bookkeeper, and a marketing staff. At least 3 of the positions will be 
women (60%). The main function of the Committee is to manage the unit as a community 
water system that is expected to generate incomes: by overseeing day-to-day operations and 
setting policies in a consultative manner, such as how much to charge for sale of the water to 
cover future maintenance costs and how much discounts to be offered for poor households.  

40.  The Committees will be trained on the O&M by the PPT and PCU. Training on marketing 
and income generation and management will be organized in consultation with the 
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Department of Rural Economy of MRD. A study visits to the 20 L bottled water production 
units operating in rural Cambodia with support by Teuk Saat 1001 (TS1001) and Lien Aid may 
be organized. This could be funded under the capacity building activities for water and 
sanitation users’ group of the Project.  
41. The incomes from the sale of water will be used for maintenance and for incentive of the 
management committee members. The incentive will not be fixed at US$ 150.00 per month 
but will depend on the productivity and sales. The $150/month is an estimated maximum 
amount only. Based on the above calculation, the expected net margin is approximately Riel 
562,400 or US$ 140.00. The proposed use of the margin is as follows a. Riel 100,000 or US$ 
25.00 to enable special discounts as subsidy for ID Poor HHs. b. To contribute to the VDC to 
fund for future initiatives to benefit the village. These could include support for ID Poor HHs 
to build latrines, for construction of public handwashing stations or for the local health center 
to provide nutritious food for malnourished children.  

42. The Management Committee will be motivated to manage the unit with a view to expand 
the operation to other villages in the future. It is not feasible at this stage to incorporate the 
plan for expansion  

43. The detailed arrangement and management of the revenues will be discussed further by 
the committee and community under the leadership of the VDC and will be finalized before 
the contract signing. The PPT will monitor the operation, maintenance and management of 
the units on a monthly basis. At the initial stage, for the first three months, the monitoring will 
be twice a month. The Committee will be provided with a monitoring template to report on the 
operation of the unit. 

III. ENVIRONMENTAL AND SOCIAL DUE DILIGENCE  

A. Objectives of the Environmental and Social Due Diligence  

44. The Environmental and Social Due Diligence Report has been prepared for the pilot 
ATWG units in compliance with the ADB Safeguard Policy Statement (2009). The purpose of 
this DDR is to provide an assessment of the social and environmental impacts that need to 
be considered in processing and implementation of the pilot ATWG units within the TRWSS-
SDP. 

45. The DDR provides screening of the activities to be carried out under the proposed 
initiative to pilot the ATWG units, with the intention of identifying potentially significant social 
and environmental impacts, determining appropriate mitigation measures, and identifying if 
any further assessment is required.  

46. The basic objective is to ensure that nobody is made worse off as a result of the 
proposed activities. This report was prepared by the Project Coordinating Unit (PCU), with 
technical support from the Project Implementation Consultant (PIC) Team, with extensive 
inputs from the Provincial Project Team (PPT) of each of the six provinces participating in this 
pilot initiative under the TRWSS-SDP. 

B. Methodology 

47. The DDR follows the methodology outlined in the ADB Safeguards Policy Statement 
(SPS 2009) and national legislation on social and environmental protection.  
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48. Due diligence activities were conducted through consultation meetings directly in the 
villages, visits to the proposed site for the air to water generating unit by the PPT and NKE 
and a desk study by the PIC Environmental Specialists on the air to water generation 
technology. The experiences of other studies in preparing DDR documentation for the sector 
have also been reviewed.  

IV. PUBLIC CONSULTATIONS AND INFORMATION DISCLOSURE 

A. Implementation of Public Consultation for Environmental and Social Due 
Diligence 

49. The planning of the air-to-water generation pilots in 6 provinces was initiated and enacted 
using a participatory process following the Community Participation Framework (CPF) 
developed for the TRWSS-SDP (2019). The Project Coordination Unit (PCU), Provincial Project 
Team (PPT) and PIC conducted community consultation with the following purpose  

- to gain understanding of the current water supply situation in all the target villages. 

- to explain the plan to install the air-to-water generating unit. 

- to discuss options for the management arrangements. 

- to get agreement of the community and local authority. 

- to assess the social and environmental impacts including potential impacts relating to 
involuntary resettlement, Indigenous Peoples and/or ethnic minority groups and environment.  

50. Two rounds of consultation meetings were conducted in each of the 6 provinces. In 
September 2020, a team from the PCU, PIC and PPT of each of the participating provinces 
conducted the first meetings for initial consultations with the selected commune. The commune 
was identified and proposed by the PPT based on the criteria provided by the PCU.  During the 
initial consultation meetings, the Commune Chief and 2 members of the Commune Council and 
in some communes also a representative of the local health center attended.  In total, for the 
first round of consultation, 6 meetings were conducted with total participants of 30 persons as 
reported by the PPTs in the 6 related provinces.  There was no list of attendance prepared for 
these first meetings. The main purpose was to inform the communes of the objective to pilot 
the AWTG unit within the commune, to confirm their acceptance and recommendations for the 
location of the unit within the commune.  

51. The second round of consultation meetings were conducted, between 11 – 29 December 
2020.  The public consultation meetings were held at the selected villages, participated by the 
local authorities and community members.  During these meetings, the topics described below 
(para 48) were covered and environmental and social screening was conducted. Site visits to 
the location for the AWTG units were also conducted. The participants in the consultation 
meetings were local authorities and community representatives.  

52. During the consultations in December a total 191 persons including 87 females (46%) 
participated in the meetings and subsequent site inspections across the 6 selected villages in 
the 6 provinces.  The number of participants of these activities ranged from 15 persons in 
Kampot and Otdar Mean Chey Province to 50 persons in Preah Vihear Province. The 
participants include the Chief or representative of the commune council, the Village 
Development Committee (VDC) and community representatives. The consultation meetings 
were conducted at the commune office. See Table 6 below 

53. The following topics were covered in the consultation meetings: 
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- Discussion on the water, sanitation, and hygiene situation in the respective village. 

- Explanation about an innovative technology i.e., the air to water generation as a solution for 
the issue of lack of water supply. 

- Explanation about the plan for piloting the Air to Water technology at the village 

- Explanation that the pilot project is funded under a grant from the Japanese Government 
provided as part of the ADB funded Third Rural Water Supply and Sanitation Project. 

- Explanation about the expected management of the unit to be installed at the village by the 
community, through a committee like a Water and Sanitation Users Group. 

- Confirmation of the village preparedness to pilot the technology and to manage this as an 
income generating unit from the sale of the water. 

- Assurance that training of committee will be provided by the PPT. 

- Explanation about the GRM in case there is any issue relating to the pilot project that 
community members want to raise and be resolved. 

- Discussion about whether the installation of the unit will cause any negative impacts on the 
environment  

- Discussion about whether the installation of the unit will bring impacts relating to involuntary 
resettlements, indigenous peoples or ethnic minority groups or livelihood aspects. 

- Collection of data and information including the number of populations, partner organizations, 
working in the village. 

- Demarcation of the location for the installation of Air-to-Water generation unit 

 

Table 6 Summary of Consultation Meetings 

Provinces  

Banteay Mean Chey 

(BMC) 

Battambang 

(BTB) 

Kampong Speu 

(KPS) 

Kampot 

(KMP) 

Otdar Mean Chey 

(ODM) 

Preah Vihear 

(PVH) 

Main purpose of meeting: 

- to explain the plan to install the air-to-water generating unit, to get agreement of the community and local authority and to 

assess the social and environmental impacts 

First round of consultations 

The first week of September 2020, conducted at the Commune Office of Takong Commune (BMC), Mukhreah Commune 

(BTB), Mohasang Commune (KPS), Taken Commune (KMP), Beng Commune (ODM) and Srayang Commune (PVH), 

participated by 5 persons in each commune. 

Second round of consultations 

Date of meeting: 15 

Dec. 2020 

 Date of 

meeting: 11 

Dec 2020 

Date of meeting: 

29 Dec. 2020 

Date of 

meeting: 11 

Dec. 2020 

Date of meeting: 25 

Dec. 2020 

Date of 

meeting: 14 

Dec. 2020 

Place of meeting: 

Takong Commune, 

Malai District 

Place of 

meeting: Mukh 

Reah 

Commune, 

Rukhak Kiri 

District 

Place of meeting: 

Mohasang 

Commune, Phnom 

Sruoch District,  

Place of 

meeting: 

Taken 

Commune, 

Chhouk 

District,  

Place of meeting: 

Beng Commune, 

Banteay Ampil 

District,  

Place of 

meeting: 

Srayang 

Commune, Kou 

Len District,  

Meeting attendees: 

Total: 36, M 13, F 23 

Meeting 

attendees: 

Meeting 

attendees: 

Meeting 

attendees: 

Meeting attendees: 

Total: 15, M 7 F 8  

Meeting 

attendees: 



 

18 
 

Provinces  

Banteay Mean Chey 

(BMC) 

Battambang 

(BTB) 

Kampong Speu 

(KPS) 

Kampot 

(KMP) 

Otdar Mean Chey 

(ODM) 

Preah Vihear 

(PVH) 

Total: 21, M 

15, F 6 

Total: 54, M 19, F 

35 

Total: 15, M 

14, F 1 

Total: 50, M 37, 

F 13 

 

54. The minutes of meetings and list of attendance are presented in the Appendix III (Environmental 
Impacts Assessment) and Appendix IV ( Social Impact Assessments) 

V. Environmental Safeguard Due Diligence Assessment 
55. The findings of the Environmental Screening that took place during the consultations and 

fieldworks are shown in Table 7 below. Detail of Rapid Environmental Assessment (REA) Checklists for 

each proposed site of Air to Water facility construction and reports of the consultation meetings including 

participant lists and some of the photographs are presented in Appendix III. 

56. The proposed works on installation/construction and operation of the air to water generating units 

in the six locations within 6 provinces have been confirmed to be of Category C for Environment. A 

simplified Environmental Management Plan (EMP) is presented in Appendix II. 

57. In addition to the environmental screening, the locations were also screened for Climate 
risk. The overlaying concern being the potential for flash flooding during the rainy season. The 
summary of the results of screening results and the summary of the preliminary climate risk 
screening results are presented in table 7 and table 8 respectively below.  

 

Table 7 Summary of Rapid Environmental Screening Results 

Province  Commune  Village Results of Screening  

Banteay Mean 

Chey 

Takong Balang The work involves the construction of 
a workshop, which will not exceed 
400 sq meters in size. No significant 
adverse impact is expected.  

Battambang Mukh Reah Sray Kuy No unacceptable impact: If the unit is 
installed according to the design, 
there will be no unacceptable impact 
on the environment 

Kampong Speu Mohasang Krang Cha Chath No unacceptable impact: If the unit is 
installed according to the design, 
there will be no unacceptable impact 
on the environment 

Kampot Taken Sraka Neak No unacceptable impact: If the unit is 
installed according to the design, 
there will be no unacceptable impact 
on the environment 

Otdar Mean Chey Beng Tama No unacceptable impact: If the unit is 
installed according to the design, 
there will be no unacceptable impact 
on the environment 
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Province  Commune  Village Results of Screening  

Preah Vihear Srayang Koh Ker No unacceptable impact: If the unit is 
installed according to the design, 
there will be no unacceptable impact 
on the environment 
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Table 8 Summary of Preliminary Climate Risk Screening Results 

Province  Commune  Village Results of Screening  

Banteay Mean 

Chey 

Takong Balang This location was ranked at category 2 due to the site 
having a potential for extra-ordinary flash flooding 
during heavy rains and storms in rainy season. 
Mitigation is proposed by utilizing construction 
materials and methodology including raising the 
equipment to appropriable heights. The risk of flash 
floods to the air to water generation unit will be 
mitigated as follows 1) ensuring good quality 
construction materials 2) raising the foundation level; 
3) digging drains around the unit 4) ensuring the unit 
itself is covered. As maintenance is required this will 
also be mindful of this potential risk.  

Battambang Mukh Reah Sray Kuy The location is ranked at Category 2 due to the site 
having a potential for extra-ordinary flash flooding 
during heavy rains and storms in rainy season 
Mitigation is proposed by utilizing construction 
materials and methodology including raising the 
equipment to appropriable heights. The risk of flash 
floods to the air to water generation unit can be 
mitigated as follows 1) ensuring good quality 
construction materials 2) raising the foundation level; 
3) digging drains around the unit 4) ensuring the unit 
itself is covered. As maintenance is required this will 
also be mindful of this potential risk. 

Kampong 
Speu 

Mohasang Krang Cha 

 Chath 

This location was accorded a Zero category based on 
climate risk screening conducted during the site visits. 
There are no concerns relative to climate risk due to 
the high elevation of this site and the proposed design 
of the installation itself.  

Kampot Taken Sraka Neak This location was accorded a Zero category based on 
climate risk screening conducted during the site visits. 
There are no concerns relative to climate risk due to 
the high elevation of this site and the proposed design 
of the installation itself. 

Otdar Mean 
Chey 

Beng Tama The location is ranked at Category 2 due to the site 
having a potential for extra-ordinary flash flooding 
during heavy rains and storms in rainy season 
Mitigation is proposed by utilizing construction 
materials and methodology including raising the 
equipment to appropriable heights. The risk of flash 
floods to the air to water generation unit can be 
mitigated as follows 1) ensuring good quality 
construction materials 2) raising the foundation level; 
3) digging drains around the unit 4) ensuring the unit 
itself is covered. As maintenance is required this will 
also be mindful of this potential risk. 

Preah Vihear Srayang Kaoh Ker This location was accorded a Zero category based on 
climate risk screening conducted during the site visits. 
There are no concerns relative to climate risk due to 
the high elevation of this site and the proposed design 
of the installation itself. 
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58. In the above matrix, Category 0 – equates to no risk, Category 1 – mild risk, Category 2 – 

medium risk, and Category 5 – would equate to high risk (See Environmental Screening 

checklist for each village in Appendix III). 

59. As part of the Due Diligence activities, the PIC’s Environmental Expert conducted a desk 
study of the main expected impacts on the air to water generation system. Air to water 

generation system is a relatively new technology and may have issues. The TRWSSS-SDP 

has been progressive in looking to utilize solar energy to power these systems as clearly the 

principal variable in environmentally assessing such systems is the energy use comparative to 

other options. The use of solar, whilst restrictive in limiting the capacity of such systems to 

daylight hours, this completely negates the cost of power and makes such systems a viable 

option for TRWSSS-SDP.  

60. The literature indicates potential issues that will need to be addressed, highlighted in the 

table below. The issues relate to O&M, the importance of cleaning the bottles prior to refilling, 

water quality and testing (especially, post-commissioning testing of the water and potential 

issues relative to legionnaire’s disease and related infections) that will need to be considered. 
Additionally, the project will need to consider other matters relative to efficiency, repairs, and 

decommissioning of the systems.  

61. The matrix below, table 9, provides an overview of the main expected impacts based upon 

a triangulated comparative of other potential systems (small refrigerator and stand-alone water 

coolers) based upon the standard preliminary life cycle analysis. It is separated into three 

categories: Pre – Installation period, Operation Period and Decommissioning & Disposal.  

 

Table 9 Environmental Considerations Based on Desk Study 

Issue Comments Project-specific concerns 

Pre-Installation period 

Selection criteria 
and capacity 

The capacity of the proposed 
systems is 2000 liters per day of 
clean drinking water  

The systems proposed are to deliver 800 
liters per day due to solar powering 
meaning the capacity is reduced.  

Transportation What is the transportation cost and 
relative CO2 Emissions?  

If the project selected stand-alone water 
coolers as an alternative, this variable 
would be consistent.  

Packaging 
disposal 

How will the packaging be 
disposed?  

Suggest, if possible, that packaging 
returns to Phnom Penh Capital where 
some recycling could ensue and proper 
disposal of non-recyclable packaging. This 
could form part of the supply contract that 
the company removes all packaging for 
disposal. 

Installation Who is responsible for the 
installation and will training be 
provided on O&M?  

The contract with the supplier will include 
both installation and subsequent O&M 
Training upon commissioning. The income 
raised from the sales of water will be 
utilized to cover the cost of O&M as it 
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Issue Comments Project-specific concerns 

becomes necessary when the units are 
operational.  

Operation Period 

O&M Will training be provided by the 
supplier? 

 

Who will oversee O&M of the 
systems and future repairs?  

As above. Training will be provided for the 
provincial teams following installation. 
However, additional training may be 
required, and the project needs to keep 
this in mind. 

The project will need to assess the 
supplier’s contract for repairs, spare parts 
etc. The chosen supplier should be-able to 
quickly respond to repair requests.  

 Energy Use Energy use is the principal variable 
the makes these systems inefficient 
and relatively use substantially more 
energy than alternatives.  

The total energy requirement per 
year is estimated at – 2 206 kW/H 
per year (a small refrigerator is just 
240 kW/H per year and a water 
cooler just 233 kW/H). This is on the 
bases of systems delivering just 5 
liters per day on weekdays over 52 
weeks. According to the specs, the 
systems provided operating on solar 
will require 26 kW/H per hour from 
the solar panels.  

  

The proposed systems, as noted above 
have a capacity of 2000 liters per day and 
will be operated with solar panels at ½ 
capacity (daylight) to deliver 800 liters per 
day. The costs, according to the specs are 
26 kW/H per hour of operation.  

Several solar panels will be required to 
reach this output BUT electricity cost will 
be negated.  

This needs to be considered relative to the 
energy provision coming from Solar.  

The reliability of A2W systems to provide 
clean water during the rainy season or 
when the days are overcast need to be 
monitored 

Health concerns As noted above, there are several 
potential health issues associated 
with this technology, especially 
relative to O&M. 

 Water testing is an imperative and 
‘commissioning and testing’ component of 
the supply contract will have one water 
quality test prior to commissioning the 
system.  

Money from the sale of water can be used 
to finance additional testing of the water 
as necessary and recommended. 

Decommissioning and Disposal 

Dismantling the 
systems  

Who is responsible?  This should be made clear in the contract 
and / or proposal. 

Disposal Is recycling some or all of the 
machines an option?  

Where will disposal take place?  

Most rural areas in which the project 
operate have no recycling potential and no 
adequate disposal facilities. How will this 
be achieved? By whom? And at what 
cost?  

 

V.1 Environmental Management Plan (EMP).  

A simplified EMP has been prepared to ensure avoidance or mitigation of adverse 

environmental effects that may arise out of the construction and installation of the air to water 

generators and solar panel system. The EMP follows the RGC’s regulations relevant to the 
Project as well as ADB’s SPS (2009).  The EMP is presented in Annex 4 and the cost for 
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implementing this is presented in the table below. The EMP will be included as a separate annex 

in the Bidding Documents and Contracts.    The requirements specified in the EMP will also be 

verbally communicated by the Project to the contractors as soon as they are selected and 

engaged for the works.  The PCU and PPTs in the six participating provinces will be responsible 

for ensuring contractors’ compliance with the EMP.   

 

V.2 Cost of EMP Implementation  

 

The cost estimate for implementation of the EMP by the contractor, a provisional sum of 

approximately $ 12,000, will be specified as a non-competitive bidding item in the Bidding 

Documents.  See table 10 below 
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No. Activities/ Mitigation Measures Unit Quantity
Unit Price/ 

Rate (US$)

Amount 

(US$) 

A Pre-construction Phase

1
Select appropriate location for the ATWG installation 

avoided impact to big trees, structures/dwelling beyond 

the proposed size.

Site 6 100.00       600.00         

2
Obtain proof of  UXO Clearance confirmation letter from 

Cambodia Mine Action Center (CMAC) based at target 

provinces Site

6 N/A N/A

3
Collect baseline data on surrounding agricultural lands, 

roads and other infrastructure conditions Site 6 100.00       600.00         

4
Prepare Construction EMP to ensure site specific risks 

are identified and managed. Site 6 100.00       600.00         

5
Identify the protection measures including big trees 

fencing, soil protection, and pruning if necessary Site 6 100.00       600.00         

6
Compensation of loss of crop and trees (not for Poor or 

IP) LS 6 N/A N/A

7

Compensation of loss or damage of private property 

including agricultural land plots, and public infrastruction 

if any accident would occur LS N/A N/A

Sub-total 2,400.00      

B The Construction Phase

1
Implement the protection measures including fencing, 

soil protection, and small tree pruning if necessary
LS 6 150 900

2
Training for local communities on GRM awareness (3 

days/commune)
day N/A

3

Training on occupational safety and health preventive 

and control measures, and COVID-19 protection 

measures

day N/A

4 Install signboards on project imformation and the GRM, 

process and contacts
signboard 6 150 900

5 Provide road signs, by-pass or barricades to prevent 

road traffic overload
signs 30 20 600

6
Noise, dust/air pollution prevention (wet roads & vehicles 

equipped with exhaust mufflers) LS 6 25 150

7
Removal of surplus waste (solid waste) to an approved 

location. LS 6 40 240

8

Soils and water pollution prevention (appropriate storage 

of oil, fuels and lubricants stocks away from water 

resources & rehabilitate damaged surfaces) LS 6 30 180

9
Develop management plan for harzard materials 

handling, storage, use and disposal LS 6 100 600

10
Develop and disseminate information and protection 

measures on safe working from COVID-19
item 6 50 300

11
Planting at least 10 trees within the area where is 

appropriated (Species of high quality wood)
Trees 60 10 600

12
Prevent potential harzards and contamination from use 

of water
LS 6 150 900

13 Prevent flash floods (high foundation and install pump 

and flood releasing systems including channel)
LS 6 700 4200

Sub-total 9,570.00      

C Operation Phase 

3
Conduct regular maitenance and check noise pollution 

controls, replace spear parts if necessary
N/A

4 Sub-total

0

Total (A+B+C) 11,970.00    

Table 10 EMP Implementation Cost 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

500 3000 

8370.00 

10,770.00 
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VI. Social Due Diligence Assessment  
Social due diligence assessment has been conducted for each of the six locations proposed for 
installation and operation of the AWTG. Consultations were conducted with the communities in each of 
the six locations as described in Section IV on Public Consultation above.  The process and results of 
the assessment of social impacts are presented in Appendix IV in the Khmer and English versions.  
These include  

1) Minutes of Meeting between the Provincial Project Team (PPT), local authorities and 
representatives of the communities.  The Minutes of Meeting documents the confirmation that 
the community and the local authorities agree to have the ATWG unit installed in their village at 
the proposed location as it will benefit the community; 2) to make the land that belongs to the 
public/the community used for the purpose of installation of the ATWG unit and 3) to accept the 
responsibility for operation and maintenance and 4) to mobilize the necessary contribution   

2) List of attendance of the consultation 

3) Completed assessment table of the proposed location with photos/maps  

4) Confirmation/ certification of the status of the land to be used for installation of the ATWG unit 
signed by the Chief of the Commune 

5) Completed questionnaire on physical situation of the proposed location and its surrounding  

6) Completed IR checklist that confirms no IR impact 

7) Completed IP checklist that confirms no IP impact 

8) List of members of the GRM Committee 

V.1 Civil Works 

62. The construction and installation of each of Air-to-Water Generation (AWTG) unit will 

compose of the following components:  

- Construction of a workshop for the AWTG unit.  The size of the workshop is 18.4 m x 18.4 m 
as per the drawing shown in Appendix I.  The land requirement has been recommended to and 
agreed by the communities at 20 x 20 m to allow some additional space for fencing.  The 
workshop will be of a steel structure, to accommodate the AWTG machine, the solar panel 
control system and a on room toilet. 

- Procurement and installation of the AWTG machine. The capacity of the air-to-water machine 
under consideration is 2000 liters of water per day. However, given that the project intends to 
reduce the carbon footprint by utilizing solar power without any power storage capacity, it is 
estimated that the units will produce a total of 800 liters per day. This is based upon the 
assumption that they can generate during approximately 10 hours per day 

- Construction of a solar panel system on the roof of the workshop. The total area of the solar 
panel is with control panels is 18.4 m x 18.4 m. The Off-Grid Solar Power to support the 
Atmospheric Water Generator (Air-to-Water) operation for daytime at least 8-10 hours per day. 

- Construction of a toilet within the workshop. The size of the toilet is 1.4 m x 1.8 m 

63. The above-mentioned construction activities will be outsourced to qualified companies 

through an international or open competitive bidding process. Draft bidding documents, which 

include social obligations and environmental management, will be prepared by the project. 

Some examples of social and environmental obligations during the construction period include 

but are not limited to: 
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• Informing all local communities about the nature and duration of work well in advance so that 
they can make necessary preparations. 

• Community health and safety guidelines, including traffic safety, Covid-19 and HIV/AIDS 
prevention 

• Guidelines and codes of conduct for gender-based violence, sexual harassment, child labor 
and culturally appropriate communication 

• Labor management and employment opportunities 
 

 

 

V.3 Livelihood impacts and Loss of Incomes 

64. The assessment found no negative impact on the community and their income-earning 

activities. Instead, the installation and operation of the ATWG unit is expected to generate 

revenues from the sales of the water. The communities understand that there will be a price to 

pay for the safe water generated by the unit.  They are familiar with the system of safe water 

production and the sale of the water as there are local bottled water production within most of 

the provinces. A location assessment tool and Village questionnaire have been utilized and 

confirmed no negative impacts on local trees or infrastructure nearby the proposed locations.  

In addition to these, the statement made by the Commune Chief of the respective commune, 

to certify the status of land ownership, also affirms that there is no impact on infrastructure 

nearby.  The assessment tool, village questionnaire and statement of the commune chiefs are 

presented in Appendix IV – Results of Social Impact Assessments. 

65. The ATWG unit will benefit the community in the selected village and subsequently also 

those in the nearby villages.  It is expected that the revenue will cover the operation and 

maintenance costs and eventually additional revenue that could be utilized for the common 

benefit of the community.  The generated safe water to be sold at affordable price will bring 

benefits to the communities in terms of improved health condition as well as from saving of 

expenses for buying drinking water. It is also expected that residents of neighboring villages 

can access the water produced by the air-to-water generating unit.  

66. The screening for IR for the six proposed ATWG units was conducted in December 2020. 

The screening and consultations revealed that the construction and installation of the AWTGs 

will not involve involuntary resettlement and there is no impact related to land acquisition. The 

size of the land to be used for the ATWG will be approximately 20 x 20 m2 to accommodate 

the workshop of 18.4 x 18.4 m2 and some additional space for fencing. The proposed locations 

of the six ATWG units are all on community/ public land.  The status of the land ownership has 

been reaffirmed by the Commune Chief in a statement as part of the assessment of the 

proposed location. The statements are presented in Appendix IV.  The descriptions of the 

proposed locations are as follows 
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Table 11 Summary of Proposed Sites for AWTG Units 

Province  Commune  Village Proposed sites  

Banteay 
Mean 

Chey 

Takong Balang Located 1,5 km from Takong commune office and close to 
a pagoda which has some big planted trees. These trees 
will not be impacted due to far distance 

Battambang Mukh Reah Sray Kuy There are some scattered trees to the South-east which 
will not be impacted  

Kampong 
Speu 

Mohasang Krang Cha 

 Chath 

Located on commune land, close to a small forest which 
will not be impacted  

Kampot Taken Sraka Neak Situated in the center of the commune along the village 
road about 30 km from the district town. There is a small 
stream located 8 km far 

Otdar Mean 
Chey 

Beng Tama On the land of the commune office, no big trees within the 
proposed site but a few trees in home gardens of local 
community which are 100m to 200m far from the site 

Preah Vihear Srayang Kaoh Ker about 10 km from Sra Yong commune office and the 
commune market, on flat land with scattered forest to the 
west which increases in density in the east 

67. Field assessments, community consultations, individual HH interviews and transect walks 

confirmed that all the six locations for the AWTG units in six villages were properly selected and 

nominated based on the project selection criteria. The site visits allowed the assessment team to confirm 

that the proposed locations are on public land, and that they are easily accessible by villagers from the 

proposed villages. The assessment team advised that the AWTG Management Committee, to be 

established similar to the Water and Sanitation User Groups (WSUGs), will be trained to manage the 

production and sale of the water product within the communities. The assessment also confirmed that 

there is no land encroachment, nor affected structures, HHs or small businesses found in the corridor 

of impact of the AWTG units.   

68. The six proposed sites for the location of the units are confirmed to be on public land and no 

private land donation is required. The TRWSS-SDP has been advised by ADB to ensure documentation 

of   This ATWG pilot as a sub-project component of the SDP is therefore classified as Category C for 

Involuntary Resettlement (IR). The summaries of screening results are presented in Table 11 below. 

Table 12 Summary of Involuntary Resettlement Screening Results 

 

Province  Commune  Village Results of Screening  

Banteay Mean 

Chey 

Takong Balang The status of the land for the proposed site for the 
ATWG unit has been confirmed to be public land.  An 
agreement for use of the land has been documented in 
the form of a Minutes of Meeting signed / thumb printed 
by the Village Chief (copy of Minutes of Meeting and list 
of attendance presented in the Annex 4 

Battambang Mukh Reah Sray Kuy The status of the land for the proposed site for the 
ATWG unit has been confirmed to be public land.  An 
agreement for use of the land has been documented in 
the form of a Minutes of Meeting signed / thumb printed 
by the Village Chief (copy of Minutes of Meeting and list 
of attendance presented in the Annex 4 
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Province  Commune  Village Results of Screening  

Kampong Speu Mohasang Krang Cha 
Chath 

The status of the land for the proposed site for the 
ATWG unit has been confirmed to be public land.  An 
agreement for use of the land has been documented in 
the form of a Minutes of Meeting signed / thumb printed 
by the Village Chief (copy of Minutes of Meeting and list 
of attendance presented in the Annex 4 

Kampot Taken Sraka Neak The status of the land for the proposed site for the 
ATWG unit has been confirmed to be public land.  An 
agreement for use of the land has been documented in 
the form of a Minutes of Meeting signed / thumb printed 
by the Village Chief (copy of Minutes of Meeting and list 
of attendance presented in the Annex 4 

Otdar Mean Chey Beng Tama The status of the land for the proposed site for the 
ATWG unit has been confirmed to be public land.  An 
agreement for use of the land has been documented in 
the form of a Minutes of Meeting signed / thumb printed 
by the Village Chief (copy of Minutes of Meeting and list 
of attendance presented in the Annex 4 

Preah Vihear Srayang Koh Kaer The status of the land for the proposed site for the 
ATWG unit has been confirmed to be public land.  An 
agreement for use of the land has been documented in 
the form of a Minutes of Meeting signed / thumb printed 
by the Village Chief (copy of Minutes of Meeting and list 
of attendance presented in the Annex 4 

V.4 Indigenous Peoples/Ethnic Minorities 

69. Data from each of the Commune Offices overseeing the six villages show that there are 

no indigenous peoples within the Communes. The majority of the HHs in the six communes are 

of Khmer ethnic and followers of Buddhist religion. There is presence of Cham community of 

Moslem religion (106 HHs or 8% of the total 2038 HHs) in the Mukh Reah Commune in 

Battambang Province. The consultation in Srah Kuy Village where the ATWG will be located 

confirmed that there is no Cham community in this village. The Cham community in Cambodia 

speaks Khmer and is well integrated into the majority Khmer society while maintaining their 

ethnic and religious characteristics. 

70. The Ta Kaen Commune in Kampot Province has 87 HHs or 3% of the total 2804 HHs who 

are Christian.  See Table 12 below.  

Table 13 Ethnicity and Religion 

 

Province 
Kampong Speu  

 
Kampot Preah Vihear Otdar Mean Chey Battambang Banteay Mean Chey 

Commune  Moha Sang Ta kaen  Srayang  Beng  Reah  Takong  

Religion/ 
Ethnicity 

Total 
(HHs) 

(%) 
Total 
(HHs) 

 (%) 
Total 
(HHs) 

(%) 
Total 
(HHs) 

(%) 
Total 
(HHs) 

(%) 
Total 
(HHs) 

(%) 

Buddhist 2887 100%  2804  97%   2,439 100%  3641   100 1932 92  1987 100%  

Christian 0 0 87 3% 0 0 0 0  0  0 0 0 

Muslim 
Cham)  

0 0 0 0 0 0 0 0 106 8 0 0 

Other 0 0 0 0 0 0 0 0 0  0  0 0 

Total  2887  100%  2891 100%  2,439  100%   3641 100%  2038  100% 1987   100% 
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71. The IP screening conducted for each of the proposed 6 villages confirmed that there is no 

IP impact.   All of the 15,703 HHs, 99.3% are of ethnic Khmer and of Buddhist religion. The 106 

HHs of the Cham Community in Battambang do not live in the Srah Kuy Village where the 

ATWG unit will be located.  The consultations and field observations also confirmed that there 

are no IP nor ethnic minority communities in six villages where the ATWG pilot will be 

implemented.  There is therefore no impact on IP.  The summary of IP Screening is presented 

below.  

Table 14 Summary of IP Screening Results 

 

Province  Commune  Village Results of Screening  

Banteay Mean 

Chey 

Takong Balang No IPs have been identified in the village 
proposed for the Air to Water Unit 

Battambang Mukh Reah Sray Kuy No IPs have been identified in the village 

proposed for the Air to Water Unit 

Kampong Speu Mohasang Krang Cha Chath No IPs have been identified in the village 

proposed for the Air to Water Unit 

Kampot Taken Sraka Neak No IPs have been identified in the village 

proposed for the Air to Water Unit 

Otdar Mean Chey Beng Tama No IPs have been identified in the village 

proposed for the Air to Water Unit 

Preah Vihear Srayang Koh Kaer No IPs have been identified in the village 

proposed for the Air to Water Unit 

VII. Grievance Redress Mechanism (GRM) 

72. The TRWSS-SDP project has established a GRM Committee in the six provinces where 

the AWTG units will be piloted. There are four administrative layers in dealing with a complaint. 

The assigned GRM Committee will record and process all complaints when they are submitted 

to the project. All claims will be screened and filtered to determine whether the issues are 

related to the project and will be dealt with at village level first. If the issues cannot be solved at 

the village level, then the compliant will be submitted to the Commune Council for their support 

in dealing with the issues. If the issue cannot be solved at the commune level, it will then be 

submitted to the Provincial Department of Rural Development and PCU, and finally to MRD if 

issues still cannot be solved.  The GRM flowchart is shown below 
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Figure 8 GRM Flowchart  

 

73. The GRM Committees have already been established for all the participating six 

provinces.  The names and contact details of the focal persons from each of the six villages for 

this ATWG pilot have been included in the GRM Committee document of each province.  See 

appendix IV 

74. The PPTs have provided guidance and instructions to GRM Committee members on how 

to record and process a complaint. A simple template for a GRM poster in Khmer language will 

be developed and it will contain the names and contact details of the Committee members at 

each level. The performance of the GRM Committee will be monitored and reported in the 

safeguarding monitoring report.  
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75. The GRM signboard, leaflet and logbook will be made available at the village chief’s house 
and / or the ATWG sites. All complaints will be recorded and will be included in quarterly 

progress reports and environmental and social safeguards monitoring reports and will be 

submitted to the Government and ADB.  

 

VIII. Environmental and Social Safeguards Monitoring 

76. Management, monitoring and evaluation, and reporting related to the project safeguards 

is the responsibility of the executing agency, MRD, and especially the PCU, PPT and PIC.  A 

community development expert and a water and sanitation expert have been recruited as 

consultants to the PPT (entitled the Non-key Experts/NKEs). The PPT and the NKEs are 

responsible for overseeing safeguards and grievance redress mechanism at the commune and 

village levels at all stages of the project including pre-construction, during the construction, 

operation and at the project closure and water quality test.  

77. The project has international and national social and environmental safeguards 

specialists. They have been assigned responsibility for coordinating with relevant stakeholders, 

oversight of subproject and GRM implementation, monitoring and reporting to ensure 

compliance with environmental mitigation measures in the EMP.  

78. The measures are adequately protecting environmentally sensitive receptors and 

possibility for adjusting as needed.  These also include carrying out consultations to resolve 

any issues and ensuring the overall effectiveness of grievance redress mechanism. .  

79. The water and sanitation User group (WSUG) will be responsible for water quality 

monitoring during the operation stage. The PCU shall develop reporting templates and devise 

simplified monitoring reports to be accomplished by the WSUG on monthly base. The reports 

that completed by WSUG shall be submitted to the PPT for consolidation and further 

submission to PCU.  

80. The integrated safeguards monitoring report will be prepared by PCU with assistance of 

PIC, and /or independent consultants for submission to ADB on semi-annually basis. Evaluation 

of the project will be conducted by conducting an end of pilot project survey to assess the 

results, experiences and lessons learned and to generate documentation (Video), scheduled 

for 2022.  

IX. CONCLUSIONS AND RECOMMENDATIONS 

81.  The technology for air-to-water systems is relatively new, there remains concerns and 

reservations about the suitability of such systems in rural Cambodia. In particular, the power 

intensive nature of the technology combined with the economic realities in provinces. This is 

being negated in the pilot initiative using solar power which according to the calculations, will 

generate sufficient safe water at a marketable cost to the local communities. 
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82. The proposed works on installation/construction and operation of the air to water 

generating units in the six locations within 6 provinces have been confirmed to be of Category 

C for Environment.  

83. Data has been collected on all the 6 villages and sites proposed for the ATWG units have 

been screened through site visits and environmental checklists. It will have minor potential 

impacts during construction works, which can be easily mitigated through proper management 

of civil works and movements at the site i.e. all works implementation will be based on its priority 

to minimize the impacts. Therefore, no IEE or EIA studies are required for these AWTG units 

as per the above descriptions and completed REA checklists. A Simplified Environmental 

Management Plan has been prepared and will be included into the procurement of goods 

package, inclusive of reference and conditions included therein related to Safeguards. 

84. The benefits to the communities themselves in the form a safe, clean, affordable and 

reliable water provision exceeds the environmental impacts which are minimal and easily 

mitigated managed. 

85. No involuntary resettlement and no negative impacts on the livelihood of the beneficiary 

communities will occur from the construction, installation, and operation of the ATWG units in 

the 6 villages. The land required is 20 m x 20 m per unit.  All the six villages have confirmed 

that this size of land is available on public land that is currently vacant and the community in 

each village has confirmed agreement for utilization of the land. All the communities in the six 

villages are happy with the prospect of getting access to safe water to be generated by the 

ATWG units.  The IR category has therefore been confirmed as C.  

86. The community has been consulted and been informed about the plan for piloting the 

ATWG units, the proposed management by the communities and the expected benefits. Each 

of the ATWG units will be managed by a committee that is like the Water and Sanitation Users 

Groups. The committees will be trained on the O&M by the PPT and PCU. Training on 

marketing and income generation and management will also be organized in consultation with 

the Department of Rural Economy of MRD including a study visit to the 20 L bottled water 

production units operating in rural Cambodia with support by Teuk Saat 1001 (TS1001) and 

Lien Aid. 

87. The consultations and screening on IP impacts have confirmed that there is no presence 

of IPs nor ethnic minorities in the six villages.  The IP impact is therefore none and the IP 

category is confirmed as C. 

88. If there will be any negative socio-environmental impacts during implementation of the 

pilot ATWG Units, ADB will be notified promptly, and a corrective action plan will be prepared 

and implemented following ADB SPS 2009 requirements.  

89. The units will be managed by the communities themselves. It is expected that the O&M 

costs will be covered by the revenue from the sales of water. It is recommended that further we 

community consultations be conducted to finalize detailed arrangement and management of 

the revenue. The consultations should be led by the Village Development Committee of each 

of the six village with necessary facilitation by the PPT  
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90. Should the pilot prove to be successful, the Project may look to propose the extension of 

the use of Air-To-Water technology to other provinces. 
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Appendix I     

The Minutes of Meetings lists of attendance, confirmation that the land to be used is public 

land, signed commune chief/acting chief and the completed checklists on environmental and 

social safeguards. 
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