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EXECUTIVE SUMMARY 

The Phieng 1 and 2 subproject is an existing irrigation scheme that is part of the Xaignabouli 
Rice bowl. The scheme involves a single headworks that delivers water to Phieng 1 with 
control gate to divert water to Phieng 2. Originally constructed in 1959/60 by AFD it was 
upgraded in 2003 2004 under the DIDM project. The scheme has traditionally been used for 
two seasons of rice production per annum. 
 
Phieng 1 was designed as a 477ha command area however it currently serves 394ha of wet 
season rice and 122 ha of dry season rice with a total of 474 beneficiary households. Phieng 
2 was designed for 320ha but this has declined to 295ha with the change in land use. Currently 
the 2017 irrigation season saw 256ha of wet season rice and 100ha of dry season rice 
produced.  
 
The proposed works involve cleaning and reshaping of the main and secondary canals, 
construction of new concrete distribution boxes on the main canals, lining of sections of 
secondary canals and installation of tertiary / farm channel outlets. In Phieng 1 the upgrading 
of the main access road along MC1 to provide all weather access is also proposed as is the 
scour erosion repair for the headwork of Phieng 2.  
 
In Phieng 1, the main canal (MC) is concrete lined in parts (mainly in fill sections) throughout 
its 1680m length. Some erosion is occurring but otherwise embankments are quite sound. 
Farmers reported some weak sections and need for cleaning in sections totalling about 500m. 
In total there are 19,800m (16 canals) of which 8000 m is considered in need of upgrade.  
 
In Phieng 2, the main canal (MC) is lined (by DIDM) for first 600m then is an earth channel for 
the balance 4,750m. The concrete lined section is now showing signs of damage with concrete 
broken longitudinally and some holes observed. The biggest problem is with canal bank 
collapse in the earth sections – the critical section reported by the farmers in need of repair is 
from cha: 2000 to 3000m.  There are 7 main secondaries of about 4,900m in total length of 
which some are lined with brick masonry. 
 
Phieng 1 and 2 are currently operated by a WUA that is highly effective and is often used to 
provide training and group to group capacity strengthening programs.  
 
The subproject rationale is to provide the infrastructure and scheme operational input to 
provide reliable and controllable water within entire command area for the wet and dry 
seasons. This will involve providing additional water control through the upgraded main and 
secondary canals and offtake to the farmer constructed tertiaries and distributaries. The 
improved water use efficiency along with increased water control will enable dry season water 
to be delivered for a 12 hour irrigation day on a 7 day rotation. The new and upgraded canals 
will improve conveyance efficiency, reduce water losses which will increase reliability of wet 
season irrigation and remove the yield losses in dry years and during the dry season support 
production of high value crops. In summary the subproject is expected to: 
(i) Reduce the yield losses of wet season rice due to improved water conveyance  
(ii) Establish dry season command area that receives reliable water 
(iii) Control dry season water through scheduling a 12 hour irrigation windows delivering 

water every 7 days to match crop water needs 
(iv) Bring routine and periodic maintenance requirements within the capacity of WUA to 

implement  
 

The subproject seeks to increase farmer returns by at least 3 fold through establishing 
increased high value crop production in Phieng 1 and expansion of areas in Phieng 2 enabling 
producer based water user groups to operate and maintain the irrigation schemes through 
significantly increased but affordable irrigation service fees. 
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The environmental classification is confirmed as category C and an environmental review, and 
due diligence report was prepared. The social and resettlement categorisation is confirmed as 
C due to most works being within the existing canal footprints. A Due Diligence report has 
been prepared. 
 
The total cost estimate is estimated to be Kip 7.1 billion (USD 845,000) for the irrigation 
scheme infrastructure. The costs are inclusive of contingency, tax and project management 
costs that include construction supervision. 
 
Project sustainability requires a different level of water management and infrastructure 
maintenance than previously provided. The current WUG has collected the irrigation service 
fee at an annual fixed rate of approximately KN 150,000 per ha (irrespective of whether a wet 
crop only or a wet crop plus dry crop is produced). The dry season cropping output has 
substantially higher value to farmers and as such the water is of more value – farm returns 
per ha can increase by 3 to 4 times on average. The future operation and maintenance costs 
are estimated including the costs of paying and supporting the water user group offices. In 
total it is estimated that the cost per hectare will increase to about 7% of gross farm income. 
The WUG will need to confirm their willingness to accept these charges. 
  
The economic viability of the subproject investment was assessed in terms of (i) increased 
productivity from the wet season rice for the command area at the end of the main canal due 
to improved water delivery, (ii) Increased extent of the dry season command area supporting 
the production of green fresh soybean under a contract farming system. The EIRR is high and 
very robust reflecting the incremental infrastructure investment that in turn enables the 
production of a far higher value crop. 
 
In conclusion the subprojects are considered to be feasible with the caveat that water user are 
allowed to choose higher value crops to grow during the dry season.  
 

 

 
 
 
 
  
 



 

I. BACKGROUND  

A. Introduction 

1. Phieng District is one of four key areas for rice production in Xaignabouli Province (the 
others being Xaignabouli, Hongsa and Xiahorn). At the centre of the Nam Phieng irrigation 
system is Mueng Phieng village (with Phonxai immediately adjacent to it). This was the district 
centre until 1997, at which time the District Administration moved south to the periphery of the 
plain area, primarily to avoid further urban development encroachment on land irrigated for 
rice production.  
 
2. Mueng Phieng is approximately 35km south of Xaignabouli Provincial town, along 
Route 4, 25km to the south is the district centre of Nam Pouy. Xaignabouli Province can be 
accessed via Louangphabang to the east along route-4 (where it connects with route 13 
running south to Vientiane). Route-4 runs south from Phieng to the Thai border at 
Kenethao/Ban Na Kra Seng and also connects with a road running East along the Mekong to 
Vientiane. 
 

Figure 1: Subproject Location  

 

3. The Nam Phieng Subproject is to support the upgrading of an existing large scale 
irrigation system by upgrading its distribution system constructed previously and serving 
households in a number of villages.  
 
4. The subproject covers two distinct command areas, Nam Phieng 1 and Nam Phieng 2 
command areas, and the subproject will improve various distribution canals leading into and 
around the command areas as well as access roads. Within these canals water control 
structures will be installed to enable water to be managed around the command area to avoid 
excess soil moisture as well as ensuring soil moisture deficits area avoided.  
 
B. Physical Environment 

5. The Nam Phieng catchment is in a hilly area of Laos on the western side of the 
Mekong. A map shows the layout in Figure 2. The broad lowland valleys that have been 
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developed into the Phieng 1 and Phieng 2 command areas are between 350 and 400 metres 
above sea level. The hills in the south-western part of the upper catchment rise to between 
900 and 1200 metres along the boundary of the watershed. The dendritic drainage network 
appears to be controlled to some extent by the underlying geological structure, since the river 
and its tributaries tend to have dominant flow lines that trend either east-south-east or north-
north-east. However, the geology is mixed locally, leading to a range of soil types. Some of 
these include heavy lateritic clays, which indicate ancient landforms that have been subject to 
prolonged and intense weathering. As a result, slopes tend to be rounded rather than rugged, 
and wet season runoff contains a significant level of very fine suspended sediment from 
natural erosion. 
 

Figure 2: Topographic Map of the Nam Phieng Watershed  

 
Note: The purple lines in the bottom right hand corner are the distribution canals in the Phieng 2 command area. 
Point A is the viewpoint used for the image in Figure 3. 

 
6. In the lowland command areas, the land cover is almost exclusively of agricultural 
crops. Pockets of lowland rice paddy are also found along the river sides in the lower, eastern 
part of the upstream catchment. Above these are some tree plantations (mainly rubber and 
teak), but forest trees predominate on the slopes of the upper catchment (see Figure 3). Most 
of these are relatively young, as the area was categorised as protection forest in 2012 and 
much of the upland is returning from fallowed shifting cultivation back into semi-natural forest. 
The protected forest is generally healthy, with the trees showing good growth rates and a 
variety of native species. There are still a few small pockets of shifting cultivation; some felling 

A 
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and pit sawing were also observed, apparently mostly affecting the few remaining large trees; 
and some cattle were being grazed high in the forest. 
 
Figure 3: Views of the Nam Phieng Water Supply Catchment from Point A in Figure 2  

 

Top: eastwards over the lower part of the catchment; the low-lying Phieng 2 command area is visible in the middle 
distance. Bottom: westwards across the upper catchment. 

 
C. Water Resources for Agriculture 

7. There is no flow recording station on the river and apart from one gauging record made 
at Phieng 2 weir in 2016 (see below), no other records could be provided by the PIS or Water 
Resources Department at provincial and district levels. The estimates of available water are 
therefore based mainly on the experience of the farmers, who have used the existing irrigation 
systems for more than 50 years. 
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8. There is an agreement between Phieng 1 and Phieng 2 (made by the PAFO) to share 
water for dry season rice irrigation, which is for 150 ha at Phieng 1 and 100 ha at Phieng 2. In 
the recent past, 2013 was a particularly dry year and rationing was required, but normally there 
is sufficient water for this arrangement. In 2016, Phieng 2 successfully grew 126 ha of dry 
season rice. There is no agreement to pass water on to the weirs downstream of Phieng 2, 
although some water is allowed to pass, there is leakage through the weir and some irrigation 
return water finds its way back into the river for use downstream. 
 
9. The water supply for Ban Phonxsay and Ban Muang Phieng comes from soakage 
galleries adjacent to the river downstream of the Phieng 1 weir. The water is pumped into a 
tank and reticulated through the villages. Connections are metered with a tariff of KN 2,700 
per cubic metre. The farmers could not recall there ever being an issue with the water supply 
source. 
 
10. Flows in the Nam Phieng are always good in November and December, and similar 
every year. There have been no noticeable changes over the years. Flows are said to be lower 
now in March than they used to be, but irrigation is usually over at this stage and for the 
soyabean cropping the last irrigation is at the end of February. The reasons for this are not 
known: farmers suggested climate change or additional upland cropping. Both the PIS and 
the farmers reported that there are no further weirs or other developments affecting flows that 
are planned upstream of Phieng 1. 
 
11. The flow immediately above the Phieng 2 weir was measured in February 2016 at 0.37 
m3/s, according to a master’s paper by a Mr. Thongsavanh. At this time Phieng 1 was irrigating 
143 ha of rice (confirmed from WUA records), and the estimated flow to this provided by PIS 
was that about 0.8 m3/s was flowing above Phieng 1. Based on this, the PIS estimates for 
average dry season water flows are as follows: 

(i) Natural flow above the Phieng 1 weir: 808 l/s. 
(ii) Flow diverted to Phieng 1 irrigation scheme: 195 l/s. 
(iii) Remaining natural flow above the Phieng 2 weir: 613 l/s. 
(iv) Flow diverted to Phieng 2 irrigation scheme: 270 l/s. 
(v) Remaining natural flow below the Phieng 2 weir: 343 l/s. 
 

12. These figures suggest that approximately 42% of the total natural flow appears to 
remain in the Nam Phieng below the two scheme offtakes, for ecological purposes and other 
downstream uses. 
 
13. Based on the discussions with the farmers, historically there appears to be sufficient 
water for full irrigation in the dry season, as the systems were designed for 150 and 100 ha of 
dry season rice in Phieng 1 and 2 respectively. Since Phieng 2 successfully grew 126 ha of 
dry season rice in 2016, both the farmers and the staff of the PIS believe that with an improved 
distribution system they could grow 150 ha in the same scheme. However, the proposal is to 
switch to growing a combination of soybean with daytime irrigation and rice with night time 
irrigation. Given these crops’ water demands, sufficient water will be available for the proposed 
cropping areas of 130 ha of soybean and 50 to 60 ha of rice in Phieng 1, and 170 ha of 
soybean and 80 ha of rice in Phieng 2. 
 
D. Climatic Conditions 

14. There are no weather data specifically for the Nam Phieng catchment, so climate must 
be considered at the provincial scale. Xaignabouli as a whole has a humid tropical climate, 
being situated between 19.5 and 21.0 degrees north of the equator. Average temperatures 
are generally in the range of 15 to 30 degrees centigrade throughout the year in the valleys. 
Temperature declines with elevation, to the extent that the high land at the head of the 



5 
 

 

catchment has a temperature regime about five degrees cooler than the valley bottoms. To 
this extent the higher areas might be considered to have subtropical climates, while the valley 
bottoms are tropical.  
 
15. Moisture is dominated by seasonal air movements, with most rainfall coming with the 
south-west monsoon during the northern hemisphere summer. Simply put, the northward 
migration of the sun draws warm, moist maritime air from the Indian Ocean across the land 
masses of south and south-east Asia. Rainfall varies across Laos, but Xaignabouli is in a 
moderate rainfall belt. The one weather station in the Province, at Xaignabouli City, has an 
average annual rainfall of 2,340 mm over a data period of 47 years. The range of annual totals 
recorded over the same period shows variations between 2,900 and 3,800 mm. This is a 
reasonable variation – 19% either side of the mean – but not as variable as found in some 
provinces in northern Lao PDR. 
 
E. Habitat, Ecology and Wildlife 

16. While they are not close to the Nam Phieng catchment, a number of protected areas 
exist in the region that contain a wide range of animal and plant species, including a number 
that are classified as Critically Endangered, Endangered or Vulnerable on the IUCN Red List. 
The Nam Pouy National Biodiversity Conservation Area lies in the north-western part of the 
province and covers 1,780 square kilometres. It was designated largely for the conservation 
of elephants. This is effectively the same area as the internationally recognised Nam Phoun 
Key Biodiversity Area, which is both designated separately and named differently. The nearest 
point is around 15 km from the subproject area. Close across the border in Thailand, lie the 
Dai Phukha and Mae Charim National Parks (also internationally designated as Key 
Biodiversity Areas). The subproject site is also about 15 km from the defined Key Biodiversity 
Area along the Mekong River from Louangphabang to Vientiane. Despite being largely an 
altered environment, this riverine ecosystem contains a number of Critically Endangered, 
Endangered or Vulnerable species, significant migratory bird habitat and species 
congregations, and other important biodiversity features. 
 
F. Air Quality 

17. There are no records of air quality measurements in the Nam Phieng catchment, and 
being a rural area with no significant industries other than agriculture, the air quality is 
generally good. There are the usual short-duration impacts from road traffic in the vicinity of 
the few existing unsurfaced roads, in the form of vehicle emissions, and dust during the dry 
season, but traffic levels are usually very low. 
 
G. Ambient Noise 

18. As with air quality, there are no records of ambient noise measurements in the Nam 
Phieng catchment, and being a rural area with no industries other than agriculture, ambient 
noise levels are generally quite low. Agricultural activities can themselves generate localised 
noise, particularly from tractors and brush cutters, but these are usually tolerated in rural 
communities. There is also the usual short-duration impact from vehicle noise in the vicinity of 
the few existing roads, but traffic levels are low. 
 
H. Infrastructure 

19. The lower part of the Nam Phieng catchment, where the two command areas are 
located, is well served by roads, with a national highway running across both areas. This 
makes access to Ban Muang Phieng very easy, and also means that the residents have good 
access to the full range of socio-economic services elsewhere in the district and province. 
From the highway, small access roads run into the hills around the upper part of the watershed. 
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These are accessible either on foot or by tractor. However, as the upper catchment itself is 
designated as protection forest, it does not have any roads running into it. 
 
I. Unexploded Ordnance 

20. Xaignabouli Province as a whole has very limited amounts of unexploded ordnance, 
being on the opposite side of the country from the bombing zones of the 1960s and 1970s. 
None is known of in the Nam Phieng catchment. The Government will be required to certify to 
ADB that all Project areas are clear of UXO, with any UXO clearance activities being the 
responsibility of the Government of Laos. No Contract may be awarded without this 
certification. 
 
J. Cultural and Scenic Matters 

21. There are no cultural or scenic issues in the Nam Phieng area. The command areas 
are valley bottoms dominated by irrigated fields. The upper catchment provides pleasant 
scenery, but it is not a tourist area. There are no temples or archaeological sites in the area. 
 
K. Climate Change Considerations 

22. The project’s Climate and Disaster Risk and Vulnerability Assessment provides a 
detailed analysis of the climate change setting in the northern Lao provinces. Modelling of the 
potential changes is far from conclusive, but it is possible that there could be an increase in 
the frequency of extreme rainfall events, and therefore floods; and also in the length of dry 
seasons, and therefore water scarcity. The subproject’s proposed engineering actions would 
contribute to resilience against both of these possibilities. The strengthened irrigation canals 
will resist damage during high flows and will also improve the delivery of water during very dry 
periods. 
 

II. SOCIAL CONTEXT  

A. Introduction 

23. There are 4 villages accessing land irrigated by NP1, with Phonxai, Meuang Phieng 
and Seng Chaleun being the 3 dominant user villages. All seven villages identified in the 
project access NP2, with four villages being the dominant user villages - Phonhin, 
Phonsavang, Namhia and Seng Chaleun. Of note, Seng Chaleun has fairly even user access 
of NP1 and NP2. Meanwhile, Nakok village only accesses 2ha of irrigated land in NP2 
(compared with an average in NP2 of 83ha access/village). Basic information of the 
communities is shown in Table 3 whereas Table 4 summarizes the basic household 
demographics of the surveyed villages.  
 

Table 1: Village Data – NP1 and NP2 

Sub 
Project 

Sub project 
Villages 

Ethnicity 
by % 

Popn # HHs # M #F 
Single F 

HHs 

Poor / 
vulnerable 

HHs 

Current Irrigated 
areas (2017 WS) 

NP1 Phonhin Lao 98% 1,411 275 725 686 7 0 10 

NP1 Phonxai Lao 97% 1,934 355 966 968 30 4 141 

NP1 Meuang phieng Lao 1,852 332 940 912 15  123 

NP1 Seng chaleun Lao 1,464 329 747 717 12  55 

          

NP1 Phonhin Lao 98% 1,411 282 725 686 7 0 104 

NP1 Phonxai Lao 97% 1,934 355 966 968 30 4 2 

NP2 Namhia Hmong 1,619 258 807 812 15 0 45 
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Sub 
Project 

Sub project 
Villages 

Ethnicity 
by % 

Popn # HHs # M #F 
Single F 

HHs 

Poor / 
vulnerable 

HHs 

Current Irrigated 
areas (2017 WS) 

NP2 Phon-savang Lao 448 91 225 223 8  43 

NP2 Nakok Lao 1,171 224 599 572 6  2 

NP2 Meuang phieng Lao 1,852 332 940 912 15  9 

NP2 Seng chaleun Lao 1,464 329 747 717 12  40 

Source: Phonhin; Phonxai; Namhia: Village Authority interview; Source: Phonsavang; Nakok; Meuang phieng; Seng 
chaleun: Project Data 

 
B. Ethnicity 

Table 2: Ethnic Group Demographics 

Village No HHs EG HHs 
(show by 

%) 

Total 
M 

Total F Single 
FHH 

Poor / 
Vulnerable 

HHs 

Land-
less HHs 

Ave HH 
popn 

Phonhin 275 2%1 725 686 7 0 0 5.1 

Phonxai 355 3% 968 966 30 4 0 5.4 

Namhia 258 62% 807 812 15 0 0 6.2 

Source: Village Authority interview 

 
24. Notably, Namhia is the only ethnic (Hmong) majority community accessing the 
irrigation system (Table 4). Discussions suggest that there is a degree of cultural integration 
between Namhia and surrounding Lao Loum communities (for example, a Hmong woman 
explained how since the last 10 years Hmong and Lao Loum people have started to contribute 
to and attend each-others ethnic ceremonies), while other ethnic distinctions remain.  
 

Table 3: Distribution of ethnicity of users (3 surveyed villages) 

Sys 
tem 

Village 

Total 
irrigation 
users  

Wet Season 2017 Dry season 2018 

Lao Hmong Total Rice 
irrigation 

users 
Lao 

Hmong DS area Soybean 
Rice 

H HH % HH % ha HH % HH HH % HH % Area HH HH 

NP1 Phonhin 12 12 100 0 0 10 10 100 3 3 100 0 0 3 0 3 

NP1 Phonxai 191 190 99 1 1 141 141 100 40 40 100 0 0 21 0 40 

                  

NP2 Phonhin 127 127 100 0 0 104 104 100 65 65 100 0 0 53 65 0 

NP2 Phonxai 5 5 100 0 0 2 2 100 0 0 0 0 0 0 0 0 

NP2 Namhia 59 12 20 47 80 45 45 100 15 10 67 5 33 14 15 0 

Source: WUG – Committee Interview 

 
C. Development Priorities 

25. At commune level and in WUGs the survey identified two main groups of priorities, 
firstly, the technical issues of the irrigation systems and secondly, market stability for 
commercial (non-rice) crops. Technical issues of the irrigation systems included water leakage 
from canals impacting on quantity and timing of water provision to farmers and lack of women 
participation in WUGs (target is at least 20% of positions in WUG committees would be filled 

 
                                                
1 33% if include Lue (Lue considered similar to Lao Loum) 



8 

by women). Market stability for commercial (non-rice) crops is unreliable with companies 
encouraging growing of various cash crops but purchasing the produce due to market price 
fluctuations. Renting land/labor to the company was a method considered to manage this risk. 
Issues related to ethnicity, labor migration, all-year access, or natural disaster 
(flooding/landslides) were not listed to be significant issues in Phieng District. The table 6 
provides a summary of the concerns raised. 
 

Table 4: Core Development Priorities in Phieng 

Development issues Priorities Agri Production Issues Priority Needs 

Irrigation infrastructure  Rehabilitation of 
systems 

Water losses from canal systems; 

Users at the end of the systems not 
accessing water 

Sedimentation in front of the weir of 
NP1 

Canal 
rehabilitation. 

Reverse trend of 
reduced irrigation 
due to water loss 

Market stability for commercial 
crops 

Stable markets Reliance on a few companies for 
inputs; purchase; market access 

Improved / reliable 
market access 

Irrigation management  Respect for WUG regulations; 

Women participation in WUGs 

Addition WUG 
support 

Promote rice 
cultivation. 

Labor migration  Labor leaving for work in other 
provinces/ Thailand 

 

Land constraints  Limited land for cash crops (Phonxai) 
as upland of Namphieng river 
catchment is a protected forest area. 

 

Livestock  livestock rearing promotion (Namhia)  

 
26. All communities and villages were enthusiastic for the rehabilitation of the Nam Phieng 
1 and 2 systems, due to leakage, broken structures and insufficient water at the end of the 
systems. The other key issue raised in discussions was the lack of stable markets, particularly 
for cash crops, and that companies come to support cash crop cultivation (verbal and letter 
contract farming), but the agreements are not strictly enforced (re. price; returning fields to 
original condition). Other issues raised in village level discussions was on the need to connect 
a village road to the canal road (70m of access road needed) so that villagers can access the 
fields in that area directly. For village development priorities see Table 7. 
 

Table 5: Village Development Priorities 

Village Dev Priority 1 Dev Priority 2 Dev Priority 3 Dev Priority 4 

Phonhin 
Namphieng 2 

irrigation 
rehabilitation 

Rice cultivation 
promotion 

Rubber 
planting 

Job’s Tears 
cultivation 
promotion 

Phonxai 
Namphieng 1 

irrigation 
rehabilitation 

Rice and cash 
crops 

cultivation 

Livestock 
rearing 

Weaving 

Namhia 
Namhia irrigation 

rehabilitation 
Rice cultivation 

promotion 
Rubber 
planting 

Job’s Tears 

 
D. Household survey 

27. All surveyed villages (Table 7) have Thai-dam ethnic groups which are considered in 
this context to be grouped within the Lao Loum ethnicity. It can be seen from the SES that 
53% of the population are male, 47% female. 85% of the sampled households were Lao Loum. 
The 12% Hmong are largely from Namhia village. All sampled villages have a small minority 
of Khmu ethnicity.  
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Table 6: Household Composition 

Popn Head of HH Spouse 
Father/ 
Mother 

Fatherinlaw/ 
Motherinlaw 

Brother 
sister 

Children  
step-

children 

Grand 
child 

Niece/ 
nephew 

Other Total % 

Female 6 49 2 4 2 66 21 1 2 153 47.8 

Male 48 1 2 4 6 67 13 4 24 169 52.8 

Total 54 50 4 8 8 133 34 5 24 320  

Lao 46 42 4 8 8 106 30 5 23 272 85.0 

Hmong 6 7 0 0 0 22 4  1 40 12.5 

Khmu 2 1 0 0 0 5 0  0 8 2.5 

Total 54 50 4 8 8 133 34 5 24 320  

 
28. The population pyramid below shows the age distribution of the members of the 54 
surveyed household. The pyramid shape suggests the population is moving from ‘expansive’ 
toward ‘stable’ with the majority age group being young adults. 
 

Figure 2: Population Pyramid 

 
 
29. The table 9 shows the primary and secondary occupations by household member 
category. Farming is the most prevalent primary occupation, followed by a government 
position, and then small businesses, labor, and livestock raising. The majority of those with a 
primary job do not have a second occupation. Those that do have a second occupation are 
mainly involved in livestock raising, farming and selling labor.  
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Table 7: Household Member Category and Primary Source of Income  

Category 
Head 
of 
HH 

Spouse 
Father/ 
Mother 

Parents 
In-law 

Brother 
sister 

Child 
& step 
child 

Other Total 

Primary Occupation 
 
 
 
 
 
 
 
0 

Farming  17 13    7 2 39 

Government 8 3    8 7 26 

Business 5 4    9 2 20 

Labourer full-time 6     6 3 15 

Livestock  5 7  1  1  14 

NTFP 2 8   1  1 12 

Shop 1 7  1  2  11 

Seasonal labour 2     4 2 8 

Odd jobs 3 2    2  7 

Retired No 
pension 

1  3     4 

Weaving   2    2  4 

Aquaculture 1     1  2 

No job  1    1  2 

PWD  1 1     2 

Rental 1      1 2 

Remittances 1       1 

Retired with 
pension 

1       1 

Studying      25   

Total 54 48 4 2 1 68 18 170 

% of person 100 96 100 25 12.5% 51% 75.% 53.10% 

Secondary Occupation 
 
 
 
 
 
  

No job 7 13    26 9 55 

Livestock  15 13    5 3 36 

Farming  17 7    6 4 34 

Seasonal labour 3 4   1 5 1 14 

NTFP 6 6      12 

Weaving 1 3    1  5 

Rental 1 1     1 3 

Aquaculture 1       1 

Business  1      1 

Remittances 1       1 

Sales 1       1 

 
30. With regards to livestock, within the 54 surveyed sample HHs, 96% kept poultry and 
41% of HHs kept cattle (average of 10 cattle per HH amongst those raising them). See Table 
10. 
 

Table 8: Livestock 

Livestock HH with livestock % of HH with Livestock Total in 54 HHs 

Buffalo 1 1.9% 3 

Cows 22 40.7% 220 

Pigs 4 7.4% 33 

Poultry 52 96.3% 2,175 

Other (Fish) 3 5.6% 10,500 

 
31. The estimated annual incomes from primary and secondary income sources of the 54 
household interviewees as shown in Table 11. The indicative values in the table below are 
based on these figures, with net income calculated in relation to estimates of direct 
expenditure for those income sources. 
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Table 9: Average Incomes 

Village   Total Ave HH income p.a. % of Total Ave income from 

Gross  Av KN 
Hi (top 
20%) 

Med 
(60%) 

Low 
(bottom 

20%) 

Farming (crop 
not 

distinguished) 
NTFP Livestock 

Off farm 
(all other 
income) 

Phonhin  60,547,535 117,166,667 54,291,636 26,866,699 13,493,340 3,000,000 8,425,000 45,175,500 

Net Income 48,751,653 92,333,333 45,639,818 16,580,033 11,300,007 3,000,000 7,101,667 34,804,875 

  (17HH) (3HH) (11HH) (3HH) 
15HH (Pri 

and sec occ) 
1 HH 
(sec) 

12 HH 16HH 

Phonxai 47,332,773 126,270,000 30,462,500 27,441,500 6,003,294 4,775,833 5,812,500 44,476,667 

Net Income 38,298,455 119,445,000 24,717,500 4,685,250 5,265,059 4,775,833 4,233,929 34,829,444 

  (22HH) (4HH) (14HH) (4HH) 
17HH (Pri 

and sec occ) 
12HH 14HH 18HH 

Namhia 63,233,353 111,500,000 60,166,688 24,166,699 7,208,358 9,375,000 6,100,000 58,730,769 

Net Income 45,593,353 82,233,333 42,155,577 19,266,699 6,433,358 9,375,000 5,310,000 39,546,154 

  (15HH) (3HH) (9HH) (3HH) 
12HH (Pri 

and sec occ) 
4HH 10HH 13HH 

Notes: the net average income is calculated by adding the totals of the primary and secondary incomes, and 
subtracting ‘Agriculture; Business; Equipment; Fisheries; Forestry; Livestock; Repair; Transport; Truck’ expenses 
for all incomes. For the farming subcategory, only ‘farming’ expenses are subtracted, etc. All household expenses 
(e.g. family celebrations, village costs are not included as expenses).  Farming and livestock will appear low as it 
does not account for subsistence use (it is income from surplus after 12months of household consumption; 
Livestock is also kept as an asset, and so its value is not registered here as income (as it would be if sold and the 
asset value kept in savings). 

 
32. The 54 people interviewed identified that they had 158 plots of land that would be 
impacted by the irrigation rehabilitation (Table 12). All interviewees supported the project. 
Notably 91% anticipated in improved access to water and 78% expected the project would 
increase crop yield. 48% anticipated that new dry season cropping areas would result. 89% 
did not anticipate any loss to their livelihood due to the project.  
 

Table 10: Support for the project 

Project expected impact Yes % No % 
Don't 
know 

% 

New Dry Season Cropping 26 48.1% 27 50.0% 1 1.9% 

Increased Dry Season Cropping 31 57.4% 21 38.9% 2 3.7% 

Direct water supply 35 64.8% 17 31.5% 2 3.7% 

Improved distribution 35 64.8% 7 13.0% 12 22.2% 

Improved access 49 90.7% 5 9.3% 0 0.0% 

Increased land value 34 63.0% 14 25.9% 6 11.1% 

Increased rental value 25 46.3% 24 44.4% 5 9.3% 

Expected increased yields 42 77.8% 8 14.8% 4 7.4% 

Expected decreased maintenance 35 64.8% 3 5.6% 16 29.6% 

Do you think the benefits are significantly greater 
than the value of the land and or assets you will 
lose? 33 61.1% 13 24.1% 8 14.8% 

Will the loss of assets negatively impact your 
livelihood significantly? 6 11.1% 48 88.9% 0 0.0% 
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Project expected impact Yes % No % 
Don't 
know 

% 

Do you support the project as planned? 54 100% 0 0.0%  0.0% 

Do you think ethnic group HHs have special 
needs in order to participate equally as others?   2 3.7% 3 5.6% 

 
III. PROPOSAL 

A. Description of proposed subproject  

1. Description  

33. The proposed subproject comprises the modernization of irrigation distribution 
networks in the Phieng 1 and Phieng 2 irrigation schemes to facilitate improved water 
management of high value dry season crops.  
 
34. The Phieng 1 command area is in the villages of Ban Phonexay, Ban Muangphieng 
and Ban Sengchaleum with Phieng 2 serving Ban Phonhin, Phonsavang, Namhair and Nakok.  
 
35. Muang Phieng is located on the Phieng River about 35 km southwest of Xaignabouli 
township on road no 4. Growing of soybean for a Chinese company to replace DS rice rice 
was introduced in 2017 in Phieng 2 and due to its success the farmers have proposed to 
expand the area to maximize incomes in both Phieng 1 and Phieng 2, for which upgrading of 
both schemes is required. 
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Figure 3: Subproject Schema 

 
 

2. Subproject Rationale  

36. Following meetings between the PIS, WUA and TRTA, agreement has been reached 
as to where the works should be undertaken in the schemes to maximise the immediate 
benefits from irrigation. The consensus is that soybean will be grown in during the dry season 
in all areas of both Phieng 1 and Phieng 2 that are not low lying. The soybean is to be irrigated 
in the day time, with drainage or return water being diverted to the rice which is to be irrigated 
during the night. The agreed dry season irrigated cropped areas are 130 ha of soybean and 
50 ha of rice in Phieng 1, and 180 ha of soybean and 80 ha of rice in Phieng 2.  
 
37. The infrastructure improvement proposal for Phieng 1 is as follows. 

(i) Canal MC1. (a) Desilting and reshaping along a length of 3,000 metres of earth 
canal using an excavator. The road embankment along the canal was re-
reconstructed in 2018 using WUA funds and is in good condition overall but 
needs a laterite running surface and corrected shaping. (b) Concrete lining in 
MC1 in a 20-metre long elevated section between SC3 and SC4, where 
seepage leaks are occurring. (c) Replacement reinforced cast concrete (RCC) 
division boxes at all seven secondary canal branches in MC1, plus a concrete-
lined section over a culvert located between SC5 and SC6.  
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(ii) Canal SC2. Brick lining in some sections, estimated to total 200 metres. 
(iii) Canal MCR-2. The existing concrete channel section through Ban Phonesay 

needs its capacity increasing along 300 metres, of which 100 metres needs to 
be covered.  

(iv) Canal SC4. Brick lining over the full length of 1,068 metres. 
(v) Canal SC6. Brick lining over the full length of 780 metres. 
(vi) Canal SC6-L. Brick lining over the full length of 785 metres. 

 
38. The proposed engineering works for Phieng 2 will consist of the following elements. 

(i) Main Canal. Repair of eight division structures at secondary canal offtakes (2R, 
3R, 4R, 5R, 6R, 7R, 8L and 9L). In addition, there may be a need for desilting 
the canal. 

(ii) Canal 2R. Masonry brick lining along 750 metres. 
(iii) Canal 4R. Masonry brick lining along 750 metres. 
(iv) Canal 5R. Masonry brick lining along 750 metres. 
(v) Canal 6R. Masonry brick lining along 100 metres of this 900-metre canal. 
(vi) Canal 7R. Masonry brick lining along 50 metres of this 614-metre canal. 
(vii) Canal 5L. Masonry brick lining along 500 metres of this 556-metre canal. 
(viii) Canal 6L. Masonry brick lining along 50 metres of this 686-metre canal. 
(ix) Canal 7L. Masonry brick lining along 30 metres. 
 

39. Phieng 1 weir is an ogee type spillway structure constructed in 1959/60 that was 
upgraded by AFD (DIDM project) in 2003-2004. Phieng 2 is a small buttress-type diversion 
weir built by USAID between 1966 and 1968 and upgraded under DIDM in 2003. Both 
headworks are in good operational condition but in need of some repairs and maintenance. 
Phieng 1 needs repairs to the downstream concrete face and desilting of the upstream 
reservoir but as these works are not considered urgent, are not included within this proposal. 
Phieng 2 has an erosion problem downstream of the apron which is considered a threat to the 
security of the structure and therefore proposed for inclusion. The focus of this proposal is to 
undertake sufficient works to enable increased incomes from higher value DS crops after 
which a long term scheme improvement / maintenance strategy can be followed to address 
the less immediate works requirement. 
  
40. Phieng 1 irrigation Scheme was designed to serve 477 ha but reported to currently 
serve 394 ha in WS and 122ha in DS in 2018 (DS area down from 156 ha in 2004). WUG 
records show 329 ha of WS rice was grown in Phieng 1 in 20172. There are 474 beneficiary 
households down from 504 as since the original construction of the scheme, land has been 
lost to urbanisation and the inability to deliver water due to failing canal distribution. 
 
41. Phieng 2 irrigation scheme was designed to serve 320 ha in WS but reported to 
currently serve 295ha. WUG records show 256 ha of rice was grown in WS in 20173. In DS 
the design is for 100 ha rice. It serves 365 HH.  
 
42. The proposed works involve cleaning and reshaping of the main and secondary canals, 
construction of new concrete distribution boxes on the main canals, lining of sections of 
secondary canals and installation of tertiary / farm channel outlets. In Phieng 1 the upgrading 
of the main access road along MC1 to provide all weather access is also proposed as is the 
scour erosion repair for the headwork of Phieng 2.  
 
43. In Phieng 1, the main canal (MC) is concrete lined in parts (mainly in fill sections) 
throughout its 1680m length. Some erosion is occurring but otherwise embankments are quite 

 
                                                
2 TRTA, Socio-Economic Survey Report, Lao Social Research  
3 TRTA, Socio-Economic Survey Report, Lao Social Research  



15 
 

 

sound. Farmers reported some weak sections and need for cleaning in sections totalling about 
500m. In total there are 19,800m (16 canals) of which 8000 m is considered in need of 
upgrade.  
 
44. In Phieng 2, the main canal (MC) is lined (by DIDM) for first 600m then is an earth 
channel for the balance 4,750m. The concrete lined section is now showing signs of damage 
with concrete broken longitudinally and some holes observed. The biggest problem is with 
canal bank collapse in the earth sections – the critical section reported by the farmers in need 
of repair is from cha: 2000 to 3000m.  There are 7 main secondaries of about 4,900m in total 
length of which some are lined with brick masonry. 
 
45. Irrigated area in 2018 DS in Phieng 1 was 85 ha rice. It is designed and normally 
irrigates 150 ha of rice but in 2018, canal MC1 was under maintenance so only MCR canal 
was operating. The DS rice crop was planted at the end Nov to mid Dec with plenty of water 
reported available for land preparation. Phieng 1 farmers would like to switch to soybean in 
DS on the higher areas (irrigated from MC1) with rice remaining to be grown on the lower 
areas. 
 
46. Irrigated area in Phieng 2 in 2018 DS was 86 ha in soybean. It was also planted in late 
Nov to mid-Dec with no water issues throughout season. (Actually 100 ha was planned for 
sowing in 2018 but due to the late harvest the Chinese contractor was too late to sow the final 
block). 
 
47. The soybean yields 9.2 tonne/ha (pods) ~ 4.5 tonne/ha seed. Farmers are paid for land 
rent (3 million KN/ha) plus daily labour at 50,000 KN/day. For harvesting they are paid 25,000 
KN per 50 kg bag and a good worker can earn 200,000 KN on a good day. 
 
48. There are no significant issues with water resources on the Nam Phieng River.as 
discussed in section IIIB. 
 
49. The subproject rationale is to provide the infrastructure and scheme operational input 
to provide reliable and controllable water within entire command area for the wet and dry 
seasons. This will involve providing additional water control through the upgraded main and 
secondary canals and offtake to the farmer constructed tertiaries and distributaries. The 
improved water use efficiency along with increased water control will enable dry season water 
to be delivered for a 12 hour irrigation day on a 7 day rotation. The new and upgraded canals 
will improve conveyance efficiency, reduce water losses which will increase reliability of wet 
season irrigation and remove the yield losses in dry years and during the dry season support 
production of high value crops. In summary the subproject is expected to: 

(i) Reduce the yield losses of wet season rice due to improved water conveyance;  
(ii) Establish dry season command area that receives reliable water; 
(iii) Control dry season water through scheduling a 12 hour irrigation windows 

delivering water every 7 days to match crop water needs; and 
(iv) Bring routine and periodic maintenance requirements within the capacity of 

WUA to implement. 
 

50. The subproject seeks to increase farmer returns by at least 3 fold through establishing 
increased high value crop production in Phieng 1 and expansion of areas in Phieng 2 enabling 
producer based water user groups to operate and maintain the irrigation schemes through 
significantly increased but affordable irrigation service fees. 
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3. Irrigation Management and WUGs 

51. Water User Groups (WUGs) are established in both Phieng 1 and Phieng 2 irrigation 
systems. Both collect ISF from their members and use them for the operation and 
maintenance of their systems.  
 
52. The details on the WUG status are given in Table 13. 
 

Table 11: Status of WUG Organization and Mobilization 

(i) Social Criteria 

Item Supporting Documentation 

 Phieng 1 Phieng 2 

Year of Original 
Construction  

1959-1960 upgraded 2003-2004 1966-1968 upgraded 2003  

Year of IMT Yes - 2008 Yes 2008 

Wet Season Area 
(ha) 

Originally 477 ha – 517 HH 2017– 
WS 329 ha 
2018– WS 394 ha 

Originally 315 ha – 365 HH 
2017– WS 256ha, 
2018– WS 295ha, 

Dry Season Area 
(ha) 

Originally 200 ha – 350 HH 
2016/17– DS 137 ha rice 
2017/18– DS 85 ha – rice 

Originally 180 ha – 200 HH 
2016/17– DS 103 ha rice 
2017/18– DS 87 ha soy bean 

WUG Status Functioning – registered 2006  Functioning – registered 2006   

No. of Committee 
Members (M)/ (F) 

O&M Committee - Chair + 2 
deputies +1 cashier +3 water 
distribution + 3 other members 
Advisory & Inspection Committee  
6 members 
All male committee 

6 advisory/inspection committee members; 2 

lead members (1x ‘acting’ chair/ 1x deputy 

(extension work); 2 members (water 

distribution) All 10 are Male. 

Registered Members 447 members 365 

Villages in Scheme 
(No.) 

7 villages – Phonxai, Meung 
Phieng, Seng Chaleun, Phonhin, 
Nong Nguoa, Dong Ngeun, Kang  

13 villages : Phonxai, Phonhin, Meung 
Phieng, Seng Chaleun, Dong Ngeun, Kang, 
Phonsavang, Namhia, Nakok, Nongnguoa, 
Xayabuly, Nampouy and Kiew Khean villages 
(6 villages are not included in the sub-project 
works) 

No. of WUG’s 
Meetings in last 12 
months 

- 14 committee meetings 
- 2 all WUG meetings 
- 12 monthly WUA meetings 

- Up to 54 weekly meetings     - 2 WUG 

meetings for all users  - Weekly WUA 

meetings (Every Monday morning) to review 

the past week’s activity and planning for the 

next week. 

Land Area receiving 
proper irrigation 
DS(ha) / WS (ha) 

2017– WS/DS 329/86 ha (rice) 
2018– WS 394 (rice) 

2017– WS/DS 256 /87ha, 
2018– WS 295ha,(rice) 

Rules and 
Regulations 
formulated 

Developed 2005 under DIDM Developed during DIDM project and 

published in 2005. 

Evidence of 
Enforcement of 
Rules and 
Regulation 

PAFO as well as WUA committee 
report during group discussions 
that all farmers have been 
following the rule and regulations  

PAFO as well as WUA committee report 

during group discussions that all farmers 

have been following the rules and regulations 

Declaration to 
Accept Rules and 
Regulation by 
Members 

The rules and regulations have 

been disseminated in all project 

target villages and an 

acknowledgement is signed by 

village heads  

The rules and regulations have been 

disseminated in all project target villages and 

an acknowledgement is signed by village 

heads 

Mobilization for 
Maintenance – times 
per year 

A maintenance fee is collected 

annually. Labour are mobilized for 

system cleaning the system and 

small repairs/rehabilitation. 

• A maintenance fee is collected 
annually (see below). Labour are 
mobilized for system cleaning the 
system and small 
repairs/rehabilitation. 
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(ii) Financial Criteria 

Item  Supporting Documentation 

Total fees and 
charges collected 
last year (Kip) 

Fees: 
Admin fee is 75,000 KN / season 

/ HH                     Total 2017: 

36,149,000 KN. Used for 

payment of WUA committee & 

other needs,  

Irr. maintenance fund (IMF)fee is 

150,000 KN year / HH.       Total 

2017: 59,598,000 KN 

Notes:  
20% of the IMF paid to the district 

80% is retained for WUA dev. 

Additional payments are made for 

district events, traditional 

celebrated days e.g. Rice festival.  

Payment in kind (rice) no longer 

an option – money only.  

Fees 
Administration fee is 75,000 kip per 

season/member HH. The total fee 2017 is 

23,700,000 KN for the wet season and 

6,450,000 for the dry season 

IMF fee is 150,000 KN year/member HH. 

Total IMF 2017 is 47,400,000 KN 

Notes 
20% of the irrigation maintenance fund 

collected is paid to the district fund. 

Additional payments are made for district 

events including special meetings, and 

National Irrigation day, traditional celebrated 

days e.g. Rice festival.  

In 2006, 9,948,500 KN was spent on canal 
cleaning. In 2017, 13,732,000 KN was spent 
on rehabilitation. Payment in kind (rice) no 
longer an option – money only. 

VDF collected (Y/N) .No No  

Members 
outstanding debts 

The WUA estimate 130 million 
KN of members/ outstanding 
debt. (based on WUA committee 
collection of year on year unpaid 
fee and maintenance cost) 
 
In 2017, the water fee collected 
cover 30% of member HHs. 
Collection is ongoing 

The WUA estimate 120 million KN of 
members/ outstanding debt. (based on WUA 
committee collection of year on year unpaid 
fee and maintenance cost). 
In 2017, the water fee collected cover 58% 

(37,745,000 KN collected) of member HHs. 

Collection is ongoing 

Financial Statements 
prepared 

A WUA member (male) is 
responsible for accounting and 
cashier. 
Payments < 1 million KN can be 
approved by the chair together 
with an advisory committee 
member.  
> 1 million KN, approval is by 
district governor. 

A WUA member (male) is responsible for 
accounting and cashier. 
 
Payments < 1 million KN can be approved by 
the chair together with an advisory committee 
member.  
> 1 million KN, approval is by district 
governor. 

Electricity debts to 
EDL 

Not an issue. Not an issue  

Bank Account Status Active with a balance of 
51,000,000 KN (account with the 
Agriculture and Promotion Bank 
(APB)). 

Active with a balance of 45,000,000 KN 
(account with the Agriculture and Promotion 
Bank (APB)). 

Remuneration for 
WUG Committee 
(Kip/year) 

Annual payment for chair and 

deputy chair is 2,400,000 KN per 

person (3 persons currently).  

Annual payment for water 

distribution control committee 

members is 2,160,000 kip (x7 

persons).  

Annual payment for the advisory 

committee members is 250,000 

kip per person (x 6 persons). 

Annual payment for chair and deputy chair is 

2,500,000 KN per person (2 people 

currently).  

Annual payment for water distribution control 

committee members is 2,300,000 KN (x2 

persons).  

Annual payment for the advisory committee 

members is 200,000 KN per person (x 6 

persons). 

Source: TRTA Social Survey 
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B. Expected output 

1. Physical targets 

53. The proposed sub-project upgrades the irrigation schemes and diversifies the cropping 
from a double rice system to growing WS rice followed by a high value DS crop with DS rice 
only grown on the lower lying areas to utilize return flows and night time water availability. 
Cropping patterns proposed for Phieng 1 are for WS rice area of 394 ha and DS HVC 
(soybean) of 132 ha plus rice of 56 ha. For Phieng 2 WS rice area is 295 ha with DS HVC 
(soybean) of 180 ha and rice = 80 ha. 
 

IV. DUE DILIGENCE  

A. Climate 

54. The Nam Phieng forms a steeply falling hill catchment in its upper reaches but then 
the river flattens considerably and has a relatively gentle gradient down the valley. 
  
55. There are no weather data specifically for the Nam Phieng catchment, so climate must 
be considered at the provincial scale. Xaignabouli as a whole has a humid tropical climate, 
being situated between 19.5 and 21.0 degrees north of the equator. Average temperatures 
are generally in the range of 15 to 30 degrees centigrade throughout the year in the valleys. 
Temperature declines with elevation, to the extent that the high land at the heads of the 
mountain catchments have temperature regimes about five degrees cooler than the valley 
bottoms. To this extent the higher areas might be considered to have subtropical climates, 
while the valley bottoms are tropical. 
 
56. Moisture is dominated by seasonal air movements, with most rainfall coming with the 
south-west monsoon during the northern hemisphere summer. Simply put, the northward 
migration of the sun draws warm, moist maritime air from the Indian Ocean across the land 
masses of south and south-east Asia. Rainfall varies across Laos, but Xaignabouli is in 
moderate rainfall belt. The one weather station in the Province, at Xaignabouli City, shows an 
average annual rainfall of 2,340 mm over a data period of 47 years. The range of annual totals 
recorded over the same period shows variations between 2,900 and 3,800 mm. This is a 
reasonable variation – 19 % either side of the mean – but not as variable as found in some 
provinces in northern Lao PDR. Monthly and annual rainfall figures are given in Annexes to 
the Environment Due Diligence Report.  
 
57. The pattern is for increasing rain as pre-monsoon warming gives rise to convective 
cells that produce thundery downpours through March, April and May. The monsoon arrives 
in June, with a slight dip in that month as it gets established. The rainfall is highest – typically 
200 to 250 mm per month – from July to September. The monsoon weakens and dissipates 
through October, with the last substantial rain clearing usually in that month. This leads into 
the pronounced dry season from November to February. However, this pattern can be altered 
in any year by the passage of tropical cyclones, usually affecting Laos from the South China 
Sea. 
 
58. The annual spread of rainfall can be seen by the data on the number of rainy days per 
month, given for the same weather station. Although it is rare for there to be no rain in a month, 
periods can be seen where there is very little: for example, there was no rain at all in the 90-
day period from 1 December 2004 to 28 February 2005, presumably giving a significant 
drought. By contrast, it is rare for there to be rain on less than half the days in July, August 
and September, and not rare for there to be only five dry days in some months. 
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59. Rainfall intensity data are scarce, but the maximum 24-hour rainfall totals are available 
for both stations. In general, these show the same pattern of greater amounts during the 
summer monsoon. The usual feature is that up to half a month’s rain can fall in a single 24-
hour period. Although the monsoon is the time with the most rain, it seems that the really 
heavy downpours in Xaignabouli are the result of tropical storms penetrating right across Viet 
Nam and Lao PDR, still holding significant amounts of moisture. The three highest daily rainfall 
amounts of 191 mm in June 2011, of 182 mm in August 2016 and of 155 mm in October 1988, 
can all be attributed to tropical storms, since storms were present over or close to northern 
Laos at those times. These are discussed further in the section on climate later in this IEE. 
The high daily total of 80 mm in December 2015 does not appear to be related to a tropical 
cyclone, and could be the result of a particularly intense thunderstorm; if so, it was very 
exceptional for the driest time of year. 
 
60. The implication is that, if in the last ten years of a data set of 47 years there have been 
two incidences of almost 200 mm in a 24-hour period, there is a strong possibility that such a 
figure could be exceeded over a similar or longer time period. This is also only for rainfall 
collection periods, and obscures possibly greater amounts of rain within 24 hours but split 
between two recording periods. Data are also not sufficient to ascertain cumulative heavy 
rainfall prolonged over a 48- or 72-hour period, and the effects of this on flood or landslide 
events. There are no parallel river level data to link with rainfall. 
 
B. Hydrological assessment    

61. The flows in the Nam Phieng River follow the rainfall pattern with the highest flows in 
August and lowest flows in late Feb - March. There is no flow recording station installed on 
river and apart from one gauging record made at Phieng 2 weir in 2016, no other records could 
be provided by the PIS or Water Resources Department at Provincial and District. The 
estimates of available water for irrigation are therefore based on the water management 
experience of the farmers having used the irrigation systems for more than 50 years. 
 
62. The farmers reported that flows in Nam Phieng are always good in Nov/Dec and are 
similar every year. No noticeable change over the years has been observed with water always 
sufficient for the high water demands during field preparation for DS paddy. However, flows 
are lower now in March than they used to be but usually irrigation is over at this stage. The 
reasons for being drier attributed by the farmers to additional upland cropping development 
and / or said Climate Change. The PIS / farmers said that there have neem no water control 
structures amd neither were any weirs or other developments affecting flows planned in future 
for upstream of Phieng 1.  
   
63. The flow immediately above Phieng 2 weir was measured4 in Feb 2016 at 0.37m3/sec 
At the time of the measurements, Phieng 1 was irrigating 143 ha rice (confirmed from WUA 
records) and a flow estimate (pers. com. by PIS) was that about 800 l/s was flowing at Phieng 
1. In 2016 Phieng 2 successfully grew 126ha DS rice and the farmers said that with an 
improved distribution system they could grow 150 ha in Phieng 2 with that same flow rate. 
 
64. The records for DS cropping (rice) 2004-2018 obtained from the WUGs show that 
128ha and 145ha were the median areas grown for Phieng 1 and 2 respectively. As per 
CROPWAT estimates, DS rice has a water demand of about 18,000m3/ha and assuming 
furrow irrigation method is used, soybean has a water demand of about 7,500m3/ha (about 
40% of DS rice).  
 

 
                                                
4 Master’s paper by Mr Thongsavanh, Department of Water Resources  
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65. Switching to growing a combination of soybean using 12 hrs daytime irrigation (at av 
flow rate of 1.46l/s/ha) and rice with 12 hrs night time irrigation (at av. flow rate of 3.43l/s/ha), 
based on historic crop records, there is sufficient flow available in the Nam Phieng to provide 
Phieng 1 and Phieng 2 proposed crop areas of 130 ha / 50-60 ha (soybean/rice) in Phieng 1 
and 180 ha/80 ha in Phieng 2. (Historic WUA crop records and CROPWAT are available on 
request) 
 

  Phieng 1  Phieng 2  

Day time     
(12 hrs) 

Night time 
(12 hrs) 

Day time     
(12 hrs) 

Night time 
(12 hrs) 

Proposed DS Soy bean area (ha) 130 
 

180 
 

Av. Irrigation demand flow rate (l/s/ha) 1.46 
 

1.46 
 

Demand from river (l/s) 190 
 

263 
 

Proposed DS Rice (area ha)   55   80 

Av. Irrigation demand flow rate (l/s/ha)   3.43   3.43 

Demand from river (l/s) 
 

188 
 

274 

Av demand from river per scheme (l/s) 190 188 263 274 

Av total flow diverted from river i.e 
Phieng 1 & Phieng 2 (l/s) 

P1 + P2  
453 l/s 

P1 + P2  
463 l/s  

  

Peak flow demand per scheme (l/s) 256 228 350 324 

Peak total flow diverted from river i.e 
Phieng 1 & Phieng 2 (l/s) 

P1 + P2  
606 l/s 

P1 + P2  
552 l/s  

  

 
66. From the above data, about 460 l/s (on average) water is required to be diverted for 
irrigation in the DS up to mid-March. In the peak irrigation period rotation (which for soy bean 
is pod development to pod filling in late Jan - early Feb), the combined peak demand will be 
606 l/s and for rice paddy preparation will be 552 l/s (mid-Nov) – see Annex 6. 
  
67. As reported by PIS flows of 800 l/s and 370 l/s were recorded upstream of P1 and P2 
respectively in Feb 2016. However rainfall records for Xaignabouli show that from Dec 2015 
to Feb 2016, over 160 mm rainfall (about 3 times the mean amount) fell making this period the 
wettest in 47 years. For the period Oct to Feb it was the 6th wettest on record. Therefore 
although the rainfall station in Xaignabouli is located a very long distance from the Phieng 
watershed, it would suggest that the flows recorded in 2016 were not typical of the river dry 
season low flows and therefore typical flows will be less. Without having more actual flow 
records for the river, estimates of what % less and at what reliability are difficult to predict. 
    
68. From the historic crop production figures, the reliability of being able to grow the crop 
areas as proposed under the sub-project is found to be about 70%. That means that due to all 
factors that have influenced irrigation scheme O&M (not only water availability) in the past 14 
year period (2004 to 2018) the proposed target areas would have been able to be irrigated at 
optimum levels in 10 of those years. In the remaining years, infrastructure failure rather than 
water availability appears (from farmer discussions) to have been the main issue but this also 
cannot be quantified. 
 
69. Based on the known information overall, it is concluded that water is available with 
sufficient reliability for irrigation of the DS crop areas as proposed. 
 
70. There is an agreement between Phieng 1 and Phieng 2 (made by PAFO) to share 
water for DS irrigation which is for Phieng 1 to grow 150 ha DS rice and Phieng 2 DS 100 ha 
rice. In the recent past, 2011- 12 was a dry year (rainfall from Oct-Feb ranked 41st lowest in 
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47 years) and rationing was required but normally there has been sufficient water for this water 
arrangement. These allocation figures differ to the ratios of the historic crop area median 
values of 138ha:145 ha between Phieng 1 and Phieng 2 and therefore a revision to the 
allocations for management in dry years should be prepared with the WUGs as part of the 
modernisation process. 
  
71. There is no agreement to pass water on to the weirs downstream of Phieng 2 although 
there is leakage through the weir stop logs and irrigation return water which finds its way back 
into the river for use downstream. The WUG leaders of Phieng 1 and Phieng reported that 
other small tributaries also provide water to the downstream areas which along with the 
leakage and return flows provide sufficient water for their command areas. 
     
72. Climate change predictions suggest a potential for increased drought frequency and 
longer duration which will impact on the recession flows in the rivers and on scheme 
management. The peak irrigation daily water demand is likely to remain largely unchanged 
but the duration for peak irrigation demand may be extended. Decreased minimum flows can 
be expected but continuing gains in irrigation efficiencies are expected to be made during 
implementation which will mitigate climate change impacts and prevent having to reduce the 
cropped areas in the longer term. 
 

1. Extreme flood events  

73. The highest rainfall recorded in Xaignabouli in the period for which 24 hr maximum 
rainfall records are available (1971 to 2017) was 191mm on 24-25 June 2011. This was during 
Haima Typhoon which swept across Lao from Vietnam, severely affecting the provinces of 
Xiangkhouang and Xaignabouli. This rainfall event is considered to be a 50 year event (P2%). 
  
74. Extrapolating the rainfall data for Xaignabouli using simple probability, the max. 24 hr 
rainfalls used for determining the river flows for the P2% and P1% events are 202 mm and 
228 mm respectively. 
 
75. The flood flows for the Nam Phieng are estimated using the SOKOLOV empirical 
method for the P2% and P1% levels. At the Phieng 1 weir (catchment area 116.1 km2) the 
design flows are 209m3/s and 290m3/s respectively. In addition the probable max, flow (PMF) 
is estimated to be 499m3/s for use as a check flow to assess headworks inundation and areas 
susceptible to flood damage. At the Phieng 2 weir (catchment area 118.3 km2) the design 
flows are 213 m3/s and 296 m3/s respectively with a probable max, flow (PMF) of 509m3/s. 
  

2. Climate change  

76. The current NRI project has adopted the historical P2% flood flow as the design 
standard for all weirs irrespective of catchment area. To allow for project impacts from climate 
change NRI now also include a 20% capacity safety factor in their designs5. A preliminary 
assessment of the impacts from increased rainfall intensities and durations by the TRTA6 
suggests that a flow adjustment in the range of 35 to 55% above the P2% value could in fact 
be expected which in effect increases the standard design flow from the P2% values to near 
the historic P1% values. Therefore it is recommended that the historic P1% flood should be 
adopted as the new standard for all weirs. 

 
                                                
5 Paras 35-37 of the Aide Memoire of Inception Mission (20-31 October 2017) suggested that a safety factor of at 

least 20% increase in the key hydraulic capacity be applied to the designs 
6 Comparison with adjustment factors for max daily rainfall totals under RCP8.5 Climate Change Scenario 

Projections for the period 2016 to 2035 relative to the baseline period from 1986 to 2016 for neighbouring 
provinces in Vietnam (Source: ADB PPTA 8957 VIE) 
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3. Headworks design flood capacities  

77. The standard flood flow consideration currently adopted for the hydraulic design of 
head works by the DoI is the “100-yr flood” flow for dam spillways and “50-yr flood” for weirs 
with catchment areas > 100 km2, 25-yr flood for catchment areas between 50 and 100 km2, 
and 10-yr flood for catchment areas <50 km2. These return periods represent flood flows of 
P1%, P2%, P4% and P10% respectively. 
          
78. For the design of spillways for small dams7 as typically used for small to medium scale 
irrigation, the TRTA recommends that the standard remains at the P1% capacity but that 
sufficient freeboard above the reservoir full supply level is included to allow for double (i.e. 
twice) the P1% flow to pass over the spillway without the main dam embankment being 
overtopped. This is based on a review of the probable maximum flows (PMF) expected in the 
watersheds in the northern provinces of Lao PDR which found them to be approximately 75% 
greater than the P1% flows. This recommendation is in line with findings in other countries 
where this rule of thumb is applied. 
 
79. In line with the TRTA recommendation to consider the P1% flood flow as the new 
standard for design of headworks, the capacities of the Phieng 1 and Phieng 2 beadworks 
headworks structure have been checked. As expected the design capacities of both weirs are 
found to be OK at the P2% flood level but are now considered small and to be under pressure 
from the increased frequencies and higher magnitudes of floods in the future. 
 
80. Both structures have been in place for over 50 years and discussions with the farmers 
suggest that there are no current issues with the high floods. Water is able to safely pass over 
Phieng 1 spillway and to date has not overtopped the side walls and Phieng 2 weir also has 
yet to be completely submerged. Since its construction, all flows are reported to have 
remained within the channel submerging the weir but that the weir has survived without 
incurring damage. Rock protection is placed along the banks of the river and weir at both 
Phieng 1 and Phieng 2 to allow flows to overtop and then return to the main channel after a 
flood without scour.  
  
81. Apart from some downstream scour repair on Phieng 2 it is not proposed to undertake 
any works to make the headworks structures more climate change resilient within this sub-
project. However, it is important that the need for increased climate resilience is not overlooked 
and that the WUG set aside funds for not only maintaining but slowly upgrading the protection 
works around the weirs.  
 
C. With Project Water use/Demand 

1. Operation   

82. The Phieng 1 and Phieng 2 irrigation projects are operated independently and will be 
upgraded to irrigate their full command of 394 ha and 295 ha in the WS respectively. In the 
DS Phieng 1 will irrigate 130 ha soybean plus 56 ha of rice and Phieng 2 will irrigate 180 ha 
soybean plus 80 ha of rice. 
      
83. The farmers in Phieng 2 grew hybrid soybean on 86 ha in the 2017-18 dry season 
which they irrigated in 2 blocks on a 7 day rotation. During discussions, they reported that they 
observed rooting depths were very shallow and yields were less than potential for the variety. 
This would indicate that the crop was probably being overwatered and / or that the long 

 
                                                
7 Defined internationally as dams with height <15m  
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tradition of growing rice has developed hard pans in the soil profiles which need to be taken 
into consideration in the design water management strategy. 
 
84. For the preliminary design, the water management strategy considered for DS 
irrigation for Phieng 1 and Phieng 2 is as follows. The details are given in Annex 6.      

(i) An irrigation cycle of 7 days based on loamy soils with a rooting depth of 0.6m.    
(a) water holding capacity (WHC) of soil assumed to be 100 mm in root 

zone; and 
(b) crops are irrigated when water content drops to 50% WHC   

(ii) The canals are operated for up to 12 hrs per day for the field crops for 12 hrs 
at night to irrigate the rice. 

(iii) Phieng 1 is divided into 4 irrigation blocks for the HVC i.e.canals MCR+SC1, 
SC2+SC3, SC4+SC5 and SC6+SC6-1. The rice cropping areas are all on 
MCR. Therefore at night time canal MC1 will be closed and only MCR 
operating. Canal MC2 is also to be planted in DS rice which is fed by return 
water in a natural stream which will be an additional area to the main DS 
irrigation planned.   

(iv) Phieng 2 is also divided into 4 irrigation blocks. These are canal 2R+3L+4R, 
5R+5L, MC(after 5L)+6L+6R and 7L (part). The rice cropping is at the end of 
MC, 7R and part of 7L and therefore canal MC will be operating continuously 
through the DS.    

(v) A minimum flow rate of 12 to 15 l/s is provided at each farm outlet which is ideal 
or using by 1 farmer for furrow irrigation. 

(vi) The optimum number of outlets operated simultaneously for the field crops is 
21 on Phieng 1 and 29 on Phieng 2. 

 
85. In the WS, the canals would be operated continuously as required, on a 24 hr basis, 
with an estimated peak demand of about 3.0 l/s/ha during land preparation in July. Demands 
drop to less than 2 l/s/ha for the balance season. 
 
86. The command area water management parameters used in the initial design are 
summarized in Table 27 with the details for each irrigation block given in Annex 6.  

 

Table 12: Command Area Water Management Parameters 

   Phieng 1 Phieng 2 

In-field design parameters   Overall Overall Overall Overall 

Dry season irrigation   
DS Rice + 
HVC 

DS 
HVC 

DS Rice + 
HVC 

DS 
HVC 

1 Area ha 188.2 131.9 260.0 180.0 

2 Soil type type loam   loam   

3 Avalable soil moisture in soil type mm/m 100 100 100 100 

4 Design root zone depth m 0.6 0.6 0.6 0.6 

5 
Allowable moisture deficit as % 
available soil moisture 

% 50% 50% 50% 50% 

6 Allowable moisture deficit mm 30 30 30 30 

7 Assumed field application efficiency % 50% 54% 54% 54% 

8 Distrbution system efficiency % 80% 85% 80% 85% 

9 Overall system efficiency % 40% 46% 43% 46% 

10 Peak ET crop mm/d 4 4 4 4 
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  Peak percolation (DS Rice) mm/d 3   3   

11 
Max. irrigation period per day (Rice 
at night, field crops in day) 

hr/day 12 12 12 12 

12 
No HH in irrigation block / scheme 
(Assumed - to be confirmed) 

no 228 160 300 208 

              

Calculations           

13 
Depth of water application to field 
from supply canal 

mm 60 56 56 56 

14 
Depth of water required to be 
supplied from headworks 

mm 75 65 69 65 

15 Irrigation frequency days 7.5 7.5 7.5 7.5 

16 
Irigation cycle (i.e. full days of 
rotation)  

days 7 7 7 7 

17 
Area irrigated per day (Field crops + 
rice) 

ha 75.1 18.8 105.7 25.7 

18 
Peak volume of water to be supplied 
per day  

m3/d            6,987  12312 
          
12,231  

16806 

19 
Required scheme canal capacity to 
irrigate within max. time period per 
day  

l/s 285.0 285.0 389.0 389.0 

20 Peak flow rate l/s/ha 4.1 2.2 4.1 2.2 

              

Comparison of DS with WS demand           

20 
At 3 l/s/ha for wet season irrigation in 
each block 

l/s 564.5   780.0   

21 
Min design canal capacity if 
therefore:  

l/s 564.5   780.0   

              

DS Water use           

22 
Need min 12 - 15 l/s for field crop 
irrigation by a farmer  

l/s         

23 No of farmers using at a time no   21   29 

24 
i.e. % farmers of scheme irrigating 
simultaneously  

%   13%   14% 

25 
Design canal capacity compared to 
DS requirement  

%         

 

87. Operational costs will increase with the move into dry season cropping and the need 
to move water to different places along the command area. The expected inputs for 
operational costs are to be financed by the WUA through the collection of irrigation service 
fees (ISF) under the IMT policy of Government. The estimated operational costs including the 
costs of WUA entity management are estimated in table 15. The management structures and 
operating staff numbers are the same for both P1 and P2 and therefore their operational costs 
are also the same. 
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Table 13: Estimated Operational Costs – P1 and P2 

Each for Nam Phieng 1 & Nam Phieng 2    Honararium 

  Position  No % time 
Days/ 
yr 

KN/day Total (KN) USD 

                

 WUA Chair 1 20% 73   50,000  3,650,000  435  

 WUA Deputy Chair 1 20% 73   50,000  3,650,000  435  

 WUA Admin / advisory 6 20% 438   50,000   21,900,000  
 

2,607  

 
WUA Water Managers 
(Technical) 

2 50% 365  50,000 18,250,000  
 

2,173  

 Sub total I 
    

 47,450,000  5,649  

   Unit 
rate 
(KN) 

 units 
/year 

Total (KN) USD 

 
Admin costs - office, 
stationary, etc 

LS                 2,000,000  
    

238  

 
Meeting costs (O&M 
planning / AGM)  

Monthly 300000 12             3,600,000  
    

429  

 
Motorcycle - water 
management 

km 500 14600             7,300,000  
    

869  

 
Per diems to attend District 
meetings etc 

PDs   20             2,000,000  
    

238  

 General transport costs LS                 2,000,000  
    

238  

 Community contributions LS                 5,000,000  
    

595  

 Sub total II 
   

           21,900,000  
   

2,607  

 Total I+II                  69,350,000  
   

8,256  

 Contingencies 
 

10% 
 

            6,935,000  
    

826  

 
GRAND TOTAL PER 
SCHEME 

                 76,285,000  9,082  

Source: TRTA Estimates 

 
2. Maintenance   

88. Detailed maintenance costs are estimated – Annex 5. A summary of the expected 
maintenance costs is presented in Table 16. The impact of the expected maintenance costs 
on the required ISF level is presented in table 29 which indicates that the maintenance costs 
of the subproject increase the share of ISF required from 2% of Gross Farm Income to 4% of 
Gross Farm income with the project.  
 

Table 14: Estimated Maintenance Costs With Project for Phieng 1 

Maintenance        

  Canal/Structure Activity 
Total cost 

KN USD 

Head Work ( Phieng 1) Clearing debris          500,000           60  

    Gates          200,000           24  

    Weeding          100,000           12  
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Maintenance        

  Canal/Structure Activity 
Total cost 

KN USD 

    Bank repair          100,000           12  

MC1 Unlined canal Desilting        6,150,000          732  

    Weeding/cutting        4,612,500          549  

    Bank repair        4,612,500          549  

    Road        6,150,000          732  

  Lined sections Lining repair        1,440,000          171  

MC2 Lined Canal Desilting          166,667           20  

    Weeding/cutting          200,000           24  

    Bank repair          200,000           24  

    Road          400,000           48  

    Lining repair          384,000           46  

MCR Lined / unlined canal Desilting          796,667           95  

    Weeding/cutting        1,195,000          142  

    Bank repair        1,195,000          142  

    Road        2,390,000          285  

    Lining repair          312,000           37  

SC1 Lined / unlined canal Desilting          466,667           56  

    Weeding/cutting        1,400,000          167  

    Bank repair        1,400,000          167  

    Road        2,800,000          333  

    Lining repair          336,000           40  

SC2 Lined / unlined canal Desilting        2,200,000          262  

    Weeding/cutting        3,300,000          393  

    Bank repair        3,300,000          393  

    Road        6,600,000          786  

    Lining repair        1,275,000          152  

SC3 Lined Canal Desilting          131,250           16  

    Weeding/cutting          450,000           54  

    Bank repair          450,000           54  

    Road          900,000          107  

    Lining repair          364,500           43  

SC4 Lined / unlined canal Desilting          431,250           51  

    Weeding/cutting        1,150,000          137  

    Bank repair        1,150,000          137  

    Road        2,300,000          274  

    Lining repair          792,000           94  

SC5 Line Canal Desilting           53,250            6  

    Weeding/cutting          213,000           25  

    Bank repair          213,000           25  

    Road          426,000           51  

    Lining repair          153,360           18  

SC6 Lined / unlined canal Desilting          350,000           42  

    Weeding/cutting          600,000           71  
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Maintenance        

  Canal/Structure Activity 
Total cost 

KN USD 

    Bank repair          600,000           71  

    Road        1,200,000          143  

    Lining repair          756,000           90  

ALL Structure Canal Gates        1,500,000          179  

  Sub-total         68,365,610        8,139  

  Contingencies         6,836,561          814  

  Saving to periodic maintenance account        6,836,561          814  

  Maintenance supervision (eg DAFO / PIS)        3,418,281          407  

  Total         85,457,013       10,173  

 

Table 15: Estimated Maintenance Costs With Project for Phieng 2 

Maintenance        

  Canal/Structure Activity 
Total cost 

KN USD 

Head Work (Nam Phieng 2) Clearing debris         500,000           60  

    Gates         200,000           24  

    Weeding         100,000           12  

    Bank repair         100,000           12  

MC Lined / unlined Canal Desilting        7,125,000          848  

    Weeding/cutting        6,412,500          763  

    Bank repair        7,312,500          871  

    Road        9,750,000        1,161  

    Lining repair        1,368,000          163  

2R Lined / unlined Canal Desilting         315,833           38  

    Weeding/cutting         758,000           90  

    Bank repair         758,000           90  

    Road        1,516,000          180  

    Lining repair         624,000           74  

4R Lined / unlined Canal Desilting         375,000           45  

    Weeding/cutting         750,000           89  

    Bank repair         750,000           89  

    Road        1,500,000          179  

    Lining repair         594,000           71  

5R Lined / unlined Canal Desilting         386,500           46  

    Weeding/cutting         773,000           92  

    Bank repair         773,000           92  

    Road        1,546,000          184  

    Lining repair         540,000           64  

5L Lined / unlined Canal Desilting         278,000           33  

    Weeding/cutting         556,000           66  

    Bank repair         556,000           66  

    Road        1,112,000          132  

    Lining repair         540,000           64  

6L Lined / unlined Canal Desilting         256,875           31  

    Weeding/cutting         685,000           82  
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Maintenance        

  Canal/Structure Activity 
Total cost 

KN USD 

    Bank repair         685,000           82  

    Road        1,370,000          163  

    Lining repair         348,000           41  

7R Lined / unlined Canal Desilting         225,000           27  

    Weeding/cutting         600,000           71  

    Bank repair         600,000           71  

    Road        1,200,000          143  

    Lining repair         594,000           71  

7L Lined / unlined Canal Desilting         245,625           29  

    Weeding/cutting         655,000           78  

    Bank repair         655,000           78  

    Road        1,310,000          156  

    Lining repair          69,600            8  

8L Lined canal Desilting         112,500           13  

    Weeding/cutting         300,000           36  

    Bank repair         300,000           36  

    Road         600,000           71  

    Lining repair         297,000           35  

ALL Structure Canal Gates        1,500,000          179  

    Concrete repair     

  Sub-total         60,477,933        7,021  

  Contingencies         6,047,793          702  

  Saving to periodic maintenance account        6,047,793          702  

  Maintenance supervision (eg DAFO / PIS)        3,023,897          360  

  Total         75,597,417        8,785  

 
3. Total Operation and Maintenance Costs – ISF funded  

89. The overall estimate of operation and maintenance costs for the upgraded schemes 
based on the assumptions in the estimation of operation and maintenance costs totals 
KN409,473 ($48.75) per ha per yr for Phieng 1 and KN 514,856 ($61.29) per ha per yr for 
Phieng 2 or about 7% of Gross Farm Income. On a per ha basis the ISF will need to increase 
from the current levels of KN 300,000 per ha/yr on average per WUA member. 
 
90. Given that the command area will be growing higher value DS crops as opposed to 
only rice it is reasonable to assume that the actual ISF rates will be set in proportion to 
operational management needs and crop incomes. Infrastructure maintenance of the 
headworks and main canals is very important irrespective of the type of crop grown and 
therefore should be distributed uniformly across the irrigation command area. Investment will 
have to be made in the headworks of Phieng 1 in the near future to repair the failing concrete 
surface of the spillway and therefore it is important that a repair fund be allocated as a priority. 
These considerations have not been included in the discussions to date and are to be included 
during the process of finalizing detailed operation and maintenance activities with the 
communities. 
 

Table 16: Total Operation and Maintenance cost per annum for Phieng 1 

Summary Operation & Maintenance KN USD KN/ha USD/ha 

A Operation 76,285,000 9,082 193,127 22.99 
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Summary Operation & Maintenance KN USD KN/ha USD/ha 

B Maintenance 85,457,013 10,173 216,347 25.76 

  Total 161,742,013 19,255 409,473 48.75 

Command Area - 
Total (ha) 

  395 
   

ISF Cost/ha/yr 409,473 48.75 409,473 48.75 

Source: TRTA Estimates 
 

Table 17: Total Operation and Maintenance cost per annum for Phieng 2 

Summary Operation & Maintenance KN USD KN/ha USD/ha 

A Operation 76,285,000 9,082 258,593 30.78 

B Maintenance 75,597,417 9,000 256,262 30.51 

 Total 151,882,417 18,081 514,856 61.29 

Command Area - 
(ha) 

 295    

ISF Cost/ha/yr 514,856 61.29 514,856 61.29 

Source: TRTA Estimates 

 

D. Bill of Quantities and Cost Estimate 

1. Summary BOQ and cost estimates 

91. A summary of the BoQs and cost estimates are given in Table 20. The detailed BOQs 
with costs estimates are available on request. The total cost estimate is estimated to be Kip 
7.1 billion (USD 819,688) of which Kip 4.4bn or USD 845,000 The costs are inclusive of 
contingency, tax and project management costs that include construction supervision. 
  

Table 18: Cost Estimation for Irrigation and Bridges 

No Description Unit Quantities Unit Rate(Kip) Total cost(Kip) 

I Nam Phieng 1 
   

3,276,783,003 

ກ ຂູດລອກຄອງເໝືອງແມ່ 

   
184,536,900 

- Canal stripping MC1 = 3000 m m3 2,700.00 21,421 57,836,700 

- Compact earth fill on top canal 3950 m3 4,740.00 26,730 126,700,200 

ຂ Canal system 
   

3,092,246,103 

1 concrete Lining MCR= 200m 
   

230,685,697 

- Earth Excavation m3 200.00 21,421 4,284,200 

- Compacted fill earth m3 500.00 26,730 13,365,000 

- Sand for base floor m3 22.00 350,000 7,700,000 

- Reinforce Concrete M # 200 m3 80.90 2,538,152 205,336,497 

2 Repair for Division Box 8 Points 
   

404,834,903 

- Earth Excavation m3 200.00 21,421 4,284,200 

- Compacted fill earth m3 500.00 26,730 13,365,000 

- Sand for base floor m3 10.00 350,000 3,500,000 
 

Reinforce Concrete M # 200 m3 130.68 2,538,152 331,685,703 

- steel gate set 8.00 6,500,000 52,000,000 

3 Canal system no. SC1 = 400 m 
   

212,629,555 

3.1 Brick masonry canal, L= 400 m 
   

202,744,183 
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No Description Unit Quantities Unit Rate(Kip) Total cost(Kip) 

- Earth Excavation m3 360.00 21,421 7,711,560 

- Compacted fill earth m3 300.00 26,730 8,019,000 

- Sand for base floor m3 16.00 350,000 5,600,000 

- Reinforced Concrete M # 200 m3 9.94 2,538,152 25,239,383 

- Concrete M#175 m3 24.00 1,632,160 39,171,840 

- Plastered brick masonry 10 cm x 2side m2 400.00 281,256 112,502,400 

- steel gate set 1.00 4,500,000 4,500,000 

3.2 Canal structure 
   

9,885,371 

1 Outlet to farm 6 Points 
   

9,885,371 

- Earth Excavation m3 20.00 21,421 428,420 

- Compacted fill earth m3 30.00 26,730 801,900 

- Reinforced concrete M # 200 m3 0.60 2,538,152 1,522,891 

- Concrete M#150 m3 1.00 1,632,160 1,632,160 

- PVC pipe, D = 20 cm m 24.00 125,000 3,000,000 

- steel U 50x50x3 m 20.00 125,000 2,500,000 

4 Reinforced concrete canal SC2 = 850 m 
   

792,409,617 

- Earth Excavation m3 765.00 21,421 16,387,065 

- Compacted fill earth m3 306.00 26,730 8,179,380 

- Sand for base floor m3 42.50 350,000 14,875,000 

- Reinforced concrete M # 200 m3 296.66 2,538,152 752,968,172 

5 Canal system no. SC3 = 450 m 
   

197,850,531 

5.1 Brick masonry canal,L= 450 m 
   

192,318,556 

- Earth Excavation m3 405.00 21,421 8,675,505 

- Compacted fill earth m3 337.50 26,730 9,021,375 

- Sand for base floor m3 5.86 350,000 2,050,125 

- Reinforced concrete M # 200 m3 10.41 2,538,152 26,423,431 

- Concrete M#175 m3 24.75 1,632,160 40,395,960 

- Plastered brick masonry 10 cm x 2side m2 360.00 281,256 101,252,160 

- steel gate set 1.00 4,500,000 4,500,000 

5.2 Canal structure 
   

5,531,975 

1 Outlet to farm 4 Points 
   

5,531,975 

- Earth Excavation m3 16.00 21,421 342,736 

- Compacted fill earth m3 25.00 26,730 668,250 

- Reinforced concrete M # 200 m3 0.40 2,538,152 1,015,261 

- Concrete M#150 m3 0.80 1,632,160 1,305,728 

- PVC pipe, D = 20 cm m 12.00 125,000 1,500,000 

- Steel U 50x50x3 m 5.60 125,000 700,000 

6 Brick masonry canal SC4 = 800 m 
   

536,866,943 

- Earth cut on the top of canal m3 800.00 21,421 17,136,800 

- Compacted fill earth m3 1,550.00 26,730 41,431,500 

- Sand for base floor m3 26.00 350,000 9,100,000 

- reinforced concrete M # 200 m3 61.60 2,538,152 156,350,163 

- concrete M#150 m3 48.00 1,632,160 78,343,680 

- Plastering brick masonry 10 cm x 2side m2 800.00 281,256 225,004,800 

- PVC pipe , D = 20 cm m 20.00 125,000 2,500,000 
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No Description Unit Quantities Unit Rate(Kip) Total cost(Kip) 

- SteelU 50x50x3 m 20.00 125,000 2,500,000 

- steel gate set 1.00 4,500,000 4,500,000 

7 Canal systemNo SC5 = 213 m 
   

91,930,517 

7.1 Brick masonry canal, L= 213 m 
   

86,398,542 

- Earth Excavation m3 191.70 21,421 4,106,406 

- Compacted fill earth m3 159.75 26,730 4,270,118 

- Sand for base floor m3 5.33 350,000 1,863,750 

- Reinforced concrete M # 200 m3 4.86 2,538,152 12,340,495 

- Concrete M#175 m3 10.65 1,632,160 17,382,504 

- Plastered brick masonry 10 cm x 2side m2 149.10 281,256 41,935,270 

- steel gate set 1.00 4,500,000 4,500,000 

7.2 Canal structure 
   

5,531,975 

1 Outlet to farm 4 points 
   

5,531,975 

- Earth Excavation m3 16.00 21,421 342,736 

- Compacted fill earth m3 25.00 26,730 668,250 

- Reinforced concrete M # 200 m3 0.40 2,538,152 1,015,261 

- Concrete M#150 m3 0.80 1,632,160 1,305,728 

- PVC pipe, D = 20 cm m 12.00 125,000 1,500,000 

- steel U 50x50x3 m 5.60 125,000 700,000 

8 Canal System No. SC6 = 600 m 
   

427,824,696 

8.1 Brick masonry canal,L= 600 m 
   

419,346,004 

- Earth Excavation m3 414.00 21,421 8,868,294 

- Compacted fill earth m3 1,440.00 26,730 38,491,200 

- Sand for base floor m3 27.00 350,000 9,450,000 

- Reinforced Concrete Max#200 m3 26.55 2,538,152 67,395,550 

- Concrete Max#175 m3 54.00 1,632,160 88,136,640 

- Plastered brick masonry 10 cm x 2side m2 720.00 281,256 202,504,320 

- steel gate set 1.00 4,500,000 4,500,000 

8.2 Canal structure 
   

8,478,692 

1 Outlet to farm 6 Points 
   

8,478,692 

- Earth Excavation m3 20.00 21,421 428,420 

- Compacted fill earth m3 30.00 26,730 801,900 

- Reinforce concrete M # 200 m3 0.50 2,538,152 1,269,076 

- Concrete M#150 m3 0.60 1,632,160 979,296 

- PVC pipe , D = 20 cm m 20.00 125,000 2,500,000 

- steel U 50x50x3 m 20.00 125,000 2,500,000 

9 Reinforced concrete Canal MC2 = 200 m 
   

197,213,644 

- Earth Excavation m3 200.00 21,421 4,284,200 

- Compacted fill earth m3 250.00 26,730 6,682,500 

- Sand for base floor m3 10.00 350,000 3,500,000 

- Reinforced Concrete M # 200 m3 72.00 2,538,152 182,746,944 

II. Phieng 2 
   

3,062,372,473 

ກ. Repair for Head Worl 
   

13,850,237 

1 Masonry stone M # 150 m3 14.40 961,822 13,850,237 

ຂ. Canal System 
   

3,048,522,236 
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No Description Unit Quantities Unit Rate(Kip) Total cost(Kip) 

1 Main Canal System MC =4875 m 
   

446,338,091 

1.1 Clearing and stripping MC = 3875 m sta ( 1+000-4+875 ) 41,503,188 
 

Earth Excavation m3 1,937.50 21,421 41,503,188 

1.2 Repair for Division Box ( 8 Points) 
   

404,834,903 

- Earth Excavation m3 200.00 21,421 4,284,200 

- Compacted fill earth m3 500.00 26,730 13,365,000 

- Sand for base floor m3 10.00 350,000 3,500,000 

- Reinforced concrete M # 200 m3 130.68 2,538,152 331,685,703 

- steel gate set 8.00 6,500,000 52,000,000 

2 Canal systemNo. 2R L= 758 m 
   

427,320,776 

2.1 Brick masonry canal, L= 650 m 
   

418,842,084 

- Earth Excavation m3 1,125.00 21,421 24,098,625 

- Compacted fill earth m3 2,700.00 26,730 72,171,000 

- Sand for base floor m3 22.75 350,000 7,962,500 

- Reinforced Concrete Max#200 m3 28.10 2,538,152 71,311,919 

- Concrete Max#175 m3 45.50 1,632,160 74,263,280 

- Plastered brick masonry 10 cm x 2side m2 585.00 281,256 164,534,760 

- Steel gate set 1.00 4,500,000 4,500,000 

2.2 Canal structure 
   

8,478,692 

1 Outlet to farm 10 Points 
   

8,478,692 

- Earth Excavation m3 20.00 21,421 428,420 

- Compacted fill earth m3 30.00 26,730 801,900 

- Reinforced Concrete M # 200 m3 0.50 2,538,152 1,269,076 

- Concrete M#150 m3 0.60 1,632,160 979,296 

- PVC Pipe, D = 20 cm m 20.00 125,000 2,500,000 

- Steel U 50x50x3 m 20.00 125,000 2,500,000 

3 Canal SystemNo 4R ,L= 750 m 
   

404,410,415 

3.1 Brick masonry canal, L= 550 m 
   

395,931,723 

- Earth cut on top of canal m3 1,125.00 21,421 24,098,625 

- Compacted fill earth m3 2,700.00 26,730 72,171,000 

- Sand for base floor m3 22.00 350,000 7,700,000 

- Reinforced concrete Max#200 m3 24.02 2,538,152 60,956,258 

- Concrete Max#175 m3 44.00 1,632,160 71,815,040 

- Plastered brick masonry 10 cm x 2side m3 550.00 281,256 154,690,800 

- steel gate set 1.00 4,500,000 4,500,000 

3.2 Canal structure 
   

8,478,692 

1 Outlet to farm 6 Points 
   

8,478,692 

- Earth Excavation m3 20.00 21,421 428,420 

- Compacted fill earth m3 30.00 26,730 801,900 

- Reinforced Concrete M # 200 m3 0.50 2,538,152 1,269,076 

- Concrete M#150 m3 0.60 1,632,160 979,296 

- PVC pipe, D = 20 cm m 20.00 125,000 2,500,000 

- Stell U 50x50x3 m 20.00 125,000 2,500,000 

4 Canal system No 5R L= 773 m 
   

396,545,367 

4.1 Brick masonry canal, L= 500 m 
   

388,066,675 
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No Description Unit Quantities Unit Rate(Kip) Total cost(Kip) 

- Earth cut on top of canal m3 1,125.00 21,421 24,098,625 

- compacted fill earth m3 3,375.00 26,730 90,213,750 

- Sand for base floor m3 22.75 350,000 7,962,500 

- Reinforced Concrete Max#200 m3 21.82 2,538,152 55,377,400 

- Concrete Max#175 m3 40.00 1,632,160 65,286,400 

- Plastered brick masonry 10 cm x 2side m2 500.00 281,256 140,628,000 

- Steel gate set 1.00 4,500,000 4,500,000 

4.2 Canal structure 
   

8,478,692 

1 Outlet to farm 6 Points 
   

8,478,692 

- Earth Excavation m3 20.00 21,421 428,420 

- Compacted fill earth m3 30.00 26,730 801,900 

- Reinforced Concrete M # 200 m3 0.50 2,538,152 1,269,076 

- Concrete M#150 m3 0.60 1,632,160 979,296 

- PVC Pipe, D = 20 cm m 20.00 125,000 2,500,000 

- Steel U-shape 50x50x3 m 20.00 125,000 2,500,000 

5 Canal SystemNo 7 R L= 614 m 
   

315,242,263 

5.1 Brickmasonry canal, L= 600 m 
   

306,763,571 

- Earth Excavation m3 475.98 21,421 10,195,968 

- Compacted fill earth m3 770.76 26,730 20,602,415 

- Sand for base floor m3 19.50 350,000 6,825,000 

- Reinforced Concrete Max#200 m3 26.00 2,538,152 65,983,068 

- Concrete Max#175 m3 39.00 1,632,160 63,654,240 

- Plastered brick masonry 10 cm x 2side m2 480.00 281,256 135,002,880 

- Steel gate set 1.00 4,500,000 4,500,000 

5.2 Canal structure 
   

8,478,692 

1 Outlet to farm 5 Points 
   

8,478,692 

- Earth Excavation m3 20.00 21,421 428,420 

- Compacted fill earth m3 30.00 26,730 801,900 

- Reinforced Concrete M # 200 m3 0.50 2,538,152 1,269,076 

- Concrete M#150 m3 0.60 1,632,160 979,296 

- PVC pipe, D = 20 cm m 20.00 125,000 2,500,000 

- Stell U 50x50x3 m 20.00 125,000 2,500,000 

6 Canal system No 5 L L= 556 m 
   

391,143,969 

6.1 Brick masonry canal, L= 500 m 
   

381,258,598 

- Earth Excavation m3 750.00 21,421 16,065,750 

- Compacted fill earth m3 2,250.00 26,730 60,142,500 

- Sand for base floor m3 60.00 350,000 21,000,000 

- Reinforced Concrete M # 200 m3 11.50 2,538,152 29,188,748 

- Concrete M#150 m3 50.00 1,632,160 81,608,000 

- Plastered brick masonry 10 cm x 2side m2 600.00 281,256 168,753,600 

- steel gate set 1.00 4,500,000 4,500,000 

6.2 Canal Structure 
   

9,885,371 

1 Outlet to farm 6 Points 
   

9,885,371 

- Earth Excavation m3 20.00 21,421 428,420 

- Compacted fill earth m3 30.00 26,730 801,900 
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No Description Unit Quantities Unit Rate(Kip) Total cost(Kip) 

- Reinforced Concrete M # 200 m3 0.60 2,538,152 1,522,891 

- Concrete M#150 m3 1.00 1,632,160 1,632,160 

- PVC Pipe, D = 20 cm m 24.00 125,000 3,000,000 

- Stell U 50x50x3 m 20.00 125,000 2,500,000 

7 Canal System 6 L L= 685 m 
   

212,525,897 

7.1 Brick masonry canal, L= 400 m 
   

202,640,526 

- Earth Excavation m3 542.88 21,421 11,629,032 

- Compacted fill earth m3 221.92 26,730 5,931,922 

- Sand for base floor m3 13.00 350,000 4,550,000 

- Reinforced Concrete Max#200 m3 17.17 2,538,152 43,591,492 

- Concrete Max#175 m3 26.00 1,632,160 42,436,160 

- Plastered brick masonry 10 cm x 2side m2 320.00 281,256 90,001,920 

- Steel gate set 1.00 4,500,000 4,500,000 

7.2 Canal Structure 
   

9,885,371 

1 Outlet to farm 6 Points 
   

9,885,371 

- Earth Excavation m3 20.00 21,421 428,420 

- Compacted fill earth m3 30.00 26,730 801,900 

- Reinforced Concrete M # 200 m3 0.60 2,538,152 1,522,891 

- Concrete M#150 m3 1.00 1,632,160 1,632,160 

- PVC Pipe, D = 20 cm m 24.00 125,000 3,000,000 

- Stell U 50x50x3 m 20.00 125,000 2,500,000 

8 Canal System No 7 L, L= 655 m 
   

52,433,379 

8.1 Brick masonry canal, L= 80 m 
   

45,502,660 

- Earth Excavation m3 126.71 21,421 2,714,255 

- Compacted fill earth m3 67.08 26,730 1,793,048 

- Sand for base floor m3 3.60 350,000 1,260,000 

- Reinforced concrete Max#200 m3 3.45 2,538,152 8,747,741 

- Concrete Max#175 m3 5.20 1,632,160 8,487,232 

- Plastered brick masonry 10 cm x 2side m2 64.00 281,256 18,000,384 

- steel gate set 1.00 4,500,000 4,500,000 

8.2 Canal Structure 
   

6,930,719 

1 Outlet to farm 4 Points 
   

6,930,719 

- Earth Excavation m3 15.00 21,421 321,315 

- Compacted fill earth m3 20.00 26,730 534,600 

- Reinforced Concrete M # 200 m3 0.50 2,538,152 1,269,076 

- Concrete M#150 m3 0.80 1,632,160 1,305,728 

- PVC Pipe, D = 20 cm m 16.00 125,000 2,000,000 

- Stell U 50x50x3 m 12.00 125,000 1,500,000 

9 Reinforce Concrete Canal No 8L L= 300 m ( ລອງຄໍໄກ່ ) 402,562,079 

- Earth Excavation m3 300.00 21,421 6,426,300 

- Compacted fill earth m3 300.00 26,730 8,019,000 

- sand for base floor m3 21.00 350,000 7,350,000 

- Reinforce Concrete M # 200 m3 144.60 2,538,152 367,016,779 

- Stell gate set set 2.00 6,500,000 13,000,000 

- Stell U 50x50x3 m 6.00 125,000 750,000 
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No Description Unit Quantities Unit Rate(Kip) Total cost(Kip) 
 

Sub Total Cost : (PI+PII) 6,339,155,476 

1 Project management 2 % 
   

126,783,109.53 

2 Tax 10 % 
   

633,915,547.65 
 

Total Cost KN 
   

7,099,854,134 
 

Total Cost (USD) 
   

845,220.73 

 
V. SOCIAL SAFEGUARDS  

A. REGDF Provisions  

92. The REGDF (see LD 18) details the required processes for the determination of (i) 
affected persons, (ii) the requirement for conducting a 100% enumerated survey sample of 
affected households (SESAH), (iii) the classification of households based on SESAH findings 
and how these need to be responded to, (iv) the required for detailed measurement survey for 
all affected households and how this is used to define losses (IOL), (v) defines a process for 
determination of which affected households are adversely affected, and (vi) defines a required 
processes and parameters for determination of how the SRIWSM needs to respond to affected 
households both within the choice of design alternatives, restorative incomes and livelihoods 
and if required land compensation payments. The following summarizes the provisions for the 
Phieng 1 and 2 subproject (as detailed in the Due Diligence Report (being RRP – 
Supplementary Appendice 21). 
 
B. Due Diligence Report 

93. Phieng District is one of four key areas for rice production in Xaignabouli Province (the 
others being Xaignabouli, Hongsa and Xiahorn). At the centre of the Nam Phieng irrigation 
system is Mueng Phieng village (with Phonxai immediately adjacent to it). This was the district 
centre until 1997, at which time the District Administration moved south to the periphery of the 
plain area, primarily to avoid further urban development encroachment on land irrigated for 
rice production. 
 
94. Mueng Phieng is approximately 35km south of Xaignabouli Provincial town, along 
Route 4.25 km to the south is the district centre of Nam Pouy. Xaignabouli Province can be 
accessed via Louangphabang to the east along route-4 (where it connects with route 13 
running south to Vientiane). Route-4 runs south from Phieng to the Thai border at 
Kenethao/Ban Na Kra Seng and also connects with a road running East along the Mekong to 
Vientiane.  
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Figure 4: Map of Project Area 

 
 
95. Phieng District in Xaignabouli Province has 36 irrigation systems, including nine large 
irrigated production areas with a series of four weirs diverting water for irrigation from the Nam 
Phieng River: Nam Phieng 1, 2, 3, and 4, as well as separate irirgation systems of Nam Tang, 
Nam Pouy, Houay Dua, Nam Pouy and Naveng. 
 
96. Construction for Nam Phieng 1 (NP1) irrigation system, the first of four irrigation 
systems using water diverted from the Nam Phieng River, began in 1959 and was completed 
in 1960. This was an old French built ogee type spillway structure. Nam Phieng 2 (NP2) 
construction began in 1966 and was completed in 1968, which is a small buttress-type 
diversion weir built by USAID.  
 
97. NP1 and NP2 systems were rehabilitated in 2003 under the DIDM8 project funded by 
ADB. This included rehabilitation of headworks (NP1 only) division boxes, and gates (both 
NP1 And NP2). The Water User Group (WUG) was also strengthened at this time and it 
became an association with approval at the district-level. The WUG committee membership 
has seen few changes since 2003 (and has not be subject to the 5-yearly committee 
membership review expected of associations registered under home office approval).  
 
98. The primary crop grown in NP1 and NP2 is rice (wet season and dry season crops). 
More recently (2017), a Chinese company has supported farmers in the Phieng irrigation area 
to produce soybeans for export (one season)9. The high input costs and market uncertainty 
led most farmers engaged in soybeans to rent land and sell their labor to the company for 
production, who then accessed markets in China. 86ha of the crop was grown in NP2 for the 
first time at the start of the 2017 dry season (January to March 2017, it has a 75-day growing 
cycle). The provincial irrigation department understand that the company would invest more 
in the district (around 900ha) if planting was between October and December which would 
allow for off-season production when the market is less saturated and prices are higher. Under 

 
                                                
8  Decentralised Irrigation Development Management (DIDM) ADB Loan 1788 (LAO) 
9 1 Hectare can reportedly produce 9.1 tons of soya beans: inputs (labor, fertilizer, seeds, etc.) of 36 Million KN/Ha 

can result in an income of 63 Million KN/Ha (27 Million KN Profit) if sold at 7000KN/Kg. 



37 
 

 

the arrangement of land and labor rental the risk of crop or market failures to the farmers 
remain small, while they still have direct income from the wet season rice harvest which is not 
rented out. 
 
99. The table 22 shows the total area for each of seven villages that the project anticipates 
can be supported by the rehabilitation of irrigation systems. 
 

Table 19: Irrigation Data by Village 

Village 
code 

Village Name 
 Irrigated Area Phieng 1 

(Ha)  
 Irrigated Area Phieng 2 

(Ha)  

0806006 Phonhin 10 (WS 2017: 10) 108 (WS 2017: 104) 

0806016 Phonsavang  43 

0806018 Namhia (Hmong)  51 (WS 2017: 45) 

0806017 Nakok  2 

0806005 Phonxai 141 (WS 2017: 141) 3 (WS 2017: 3) 

0806004 Meuangphieng 123 9 

0806003 Sengchaleun 55 40 

    329 256 
Note that for Nam Phieng 2, the field data for 2017 from the WUG committee varies slightly for Phonhin which is 
4ha lower at 104ha, and for Namhia at 6ha lower (45ha). This may be a difference between ‘actual’ irrigated farming 
and potential irrigation area from the system. 

 
100. The proposed Nam Phieng sub project aims to provide rehabilitation to aspects of Nam 
Phieng 1 (NP1) and Nam Phieng 2 (NP2) irrigations systems. 
 

1. Nam Phieng Rehabilitation Works 

101. Phieng 1 irrigation scheme was designed to serve 477 ha but currently serves only 
394 ha in the wet season and 122 ha in dry season. This has experienced a reduction from 
2004 when the dry season service area was 156 ha. The subproject is designed to support 3 
villages with total 1,018 HH, out of which 504 HH are beneficiaries. 
 
102. In Phieng 1, the main canal (MC) is concrete lined in parts (mainly in fill sections) 
throughout its 1680m length. Some erosion is occurring but otherwise embankments are quite 
sound. Farmers reported some weak sections and need for cleaning in sections about 500m. 
In total there are 19,800m (16 canals) of which 8000 m is considered in need of upgrade.  
 
103. The key works are:  

(i) Desilting and re-shape 3,000m of the main canals (with concrete lining for 
20m of canal between SC3 and SC4 where leakage/seepage is occurring). 
This is an earth canal that can be cleaned / reshaped by excavator (MC1 was 
re-constructed in 2004 under DIDM and some sections cleaned by machine 
since with the latest in 2013 and 2014. Generally canal is labor cleaned twice 
per year).  

(ii) Canal MCR-2 – Existing concrete channel section through Ban Phonesay 
needs upgrading (increased capacity) for L=300m of which 100m needs to be 
covered. This canal links to culvert under State Highway which feeds a 
command area of 26 ha (not shown on command area map from PIS in 
Annex 1) to the South of Ban Phonesay. 

(iii) Replacement of division boxes for secondary canals from Main Canal (MC) 1 
– 7, and a concrete lined section over the culvert located between secondary 
canals 5 and 6. 

(iv) Brick lining for 2,833m of secondary canals (SC2 - 200m, SC4 - 1,068m, SC6 
- 780m and SC6L-785m).  
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(v) Embankment road re-shaping and laterite surfacing for access roads. The 
road embankment along the canal was re-reconstructed in 2018 using WUA 
funds (KN 43 million) and is in overall good condition, but needs laterite 
running surface and correct shaping to avoid further erosion, deterioration 
and sedimentation of the MC.  

 
104. Phieng 2 irrigation scheme was designed to serve 320 ha in WS but currently serves 
295ha. In the dry season (DS) the design service currently is for 100 ha rice. Serves 365 HH. 
The subproject is designed to support 4 villages with total 855 HH, out of which 365 HH are 
beneficiaries.  
 
105. In Phieng 2, the main canal (MC) is lined (by DIDM) for first 600m then is an earth 
channel for the balance 4,750m canal. The concrete lined section is now showing signs of 
damage with concrete broken longitudinally and some holes observed. Biggest problem is with 
canal bank collapse in the earth sections – the critical section reported by the farmers in need 
of repair is from cha: 2000 to 3000m.  There are 7 secondaries of about 4,900m in total length 
of which some are lined with brick masonry.  
  
106. The key works are:  

(i) Repair to headwork downstream erosion of scour about 0.8m deep and 
extended about 1.5m back under the downstream apron. Proposed to be filled 
with stone masonry. 

(ii) Repair 8 division structures (at each secondary canal off take - 2R, 3R, 4R, 5R, 
6R, 7R, 8L, 9L). Canal cleaning, weed and grass control at sections will be 
performed when needed. The MC was last cleaned in 2015. Overall the canal 
has many drop structures and appears oversized so that its capacity is not 
expected to be an issue.  

(iii) 2,980m of masonry brick linking for secondary canals as follows: 
(a) Canal 2R – Masonry brick lining L=750m – Area=21.28 ha 
(b) Canal 4R – Masonry brick lining L=750m – Area =34.76 ha 
(c) Canal 5R – Masonry brick lining L=750m – Area=36.96 ha 
(d) Canal 6R – Masonry brick lining of L=100m in 900m long canal – Area 

= 40.12 ha 
(e) Canal 7R – Masonry brick lining of L=50m in 614m long canal – Area = 

64.02 ha 
(f) Canal 5L - Masonry brick lining of L=500m in 556m long canal – Area = 

20.434 ha 
(g) Canal 6L - Masonry brick lining of L=50m in 686m long canal – 

Area=7.73 ha 
(h) Canal 7L - Masonry brick lining of L=30m – Area = to be confirmed   

 
C. Scope of Land Acquisition  

107. Nam Phieng 1 & 2 subproject is classified as category C for LAR based on engineering 
designs, initial field surveys during the feasibility study, SES results and field consultations 
during subproject screening for the DDR. However, any future design adjustments that may 
alter the alignments, or result in loss of land, structures or assets will trigger the requirement 
for a review of the classification following REGDF framework.  
 

1. Affected land, houses and structures 

108. There is no land acquisition and resettlement impact from the engineering works of the 
subproject given that all civil works will be conducted within existing infrastructure footprint, 
which is communal land for the purpose of irrigation managed by the WUGs. No houses or 
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permanent structures are affected, and there is no need for any relocation. Also, the subproject 
will not have any impact on cultural or historical site. 
 
109. Neither NP1 or NP2 headworks (HW) is increased, so there is no submersion or 
increased flooding of surrounding land, or upstream areas. Erosion protection for NP2 HW is 
done downstream of the HW within the existing river channel. 
 
110. Works on NP1 MC and parallel access roads are within existing infrastructure, and 
there is no foreseen need to widen or alter the alignment. Also, the new division boxes and 
gates are replacing existing ones with the same size. Secondary canal lining is done within 
the existing canal footprint, and the width of the canals is not increased. 
 
111. Works on NP2 MC new division structures are replacing existing ones with the same 
size. Secondary canal lining is done within the existing canal footprint, and the width of the 
canals is not increased. 
 

2.  Affected crops and trees 

112. Non-significant impacts are anticipated in regard to crops and trees for NP1 and NP2 
due to the demand based nature of the project. There are a few trees growing along the 
secondary canals. Banana trees are usually private property, but remainder of the trees and 
bushes are non-valuable communal trees. It is expected that no compensation is to be paid 
for the crops and trees as the REGDF policy prevails: "Affected trees of AHHs of no adverse 
impact (income gains exceed losses) will be compensated if (i) the value of trees exceeds the 
potential income from irrigation and/or (ii) the gain in income at the household level across all 
assets from irrigation is less than the value of the trees." 
 
113. HHs will be given two months’ notice that the land on which their crops are planted will 
be acquired. APs are allowed to harvest their crops and trees prior to construction.  
 

3. Affected businesses 

114. There are no affected businesses along the existing and affected irrigation canals and 
access road. 
 

4. Temporary impacts 

115. NP1 temporary impacts during construction are limited. The access from HW has 
enough pass areas for traffic and for storage of construction materials. However, the access 
to fields could be disrupted during construction. For secondary canals, there is existing paths 
along the canal for construction as well as field access. There are some temporary structures 
(rest huts) located on top of or next to the secondary canals. 
  
116. NP2 temporary impacts during construction are limited. Construction of flow regulators 
concrete mixing is to be done on the road for the small amounts needed. Minor access 
limitations will take place, but these can be diverted using the main road.  
 
117. It is expected that contractor/s would have a need for temporary site installation, 
camps, storage and temporary access road. The contractor would have to propose for the 
acquisition of this land in a “Site Installation and Access Plan”, and obtain approval on this 
plan. Where possible, public and/or government land would be used for temporary land use. 
Through a transparent and contractual approach, the PGT will provide the contractor with the 
project’s land acquisition and compensation principles to ensure that (i) replacement cost rates 
are applied, (ii) reinstatement of affected assets contractually defined, (iii) consultation taking 
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place, (iv) grievance mechanism followed, (v) Environmental Management Plan (EMP) 
applied, (vi) and other items specified, in compliance with the Project REGDF. 
 
118. Contractor is to consult with the local communities and farmers requiring access to the 
fields of the construction time schedule and any periods of road closure, as well as health and 
safety during construction. Adequate signs need to be installed prior and during construction 
to notify on temporary routes as well as contact details of the constructer, PAFO and PGT. 
  
119. Contractor is to temporarily move the secondary structures, which can be easily carried 
from their current location, and return them to their original location. Any damage to the 
structures has to be repaired or compensated by the contractor. 
 

VI. ENVIRONMENTAL SAFEGUARDS 

A. Categorisation of the Nam Phieng Subproject 

120. The Nam Phieng Subproject was screened using the criteria summarised in Table 23, 
which forms part of the review process described in the EARF. This is designed in accordance 
with both government and ADB criteria. The screening resulted in it not being allocated to 
either of the MONRE categories, and meeting ADB category C. The subproject does not 
require the use of any new land or any increased water offtake for irrigation. It only involves 
improvements to existing irrigation canals and water management systems. There will be very 
localised environmental impacts of a number of types as a result of small scale construction 
activities, but the likely impacts are expected to be temporary and reversible with simple 
mitigation measures. This means that an Environmental Review is adequate for the 
subproject, and so this document has been duly prepared. The ER and its Annexes therefore 
provide the material to assist the MONRE in the screening process and to satisfy the ADB’s 
safeguarding requirements. 
  

Table 20: Environmental appraisal categorisation checklist  
completed for Nam Phieng 

Screening issue Finding 

1. Will the subproject involve an irrigation 
command area of more than 2000 hectares? 

• No. 

2. Will the subproject involve an irrigation 
command area of more than 100 hectares? 

• No. 

3. Might the siting of the subproject cause the 
removal of native trees and shrubs? 

• No. 

4. Might the site of the subproject be affected by 
climate conditions including extreme weather-
related events such as floods, droughts, storms 
or landslides? 

• Not beyond what can be mitigated 
by appropriate climate resilience 
measures, to be put in place in line 
with the project’s CRVA. 

5. Will the subproject cause alteration of surface 
water hydrology that might result in increased 
sediment in streams? 

• No. 

6. Will there be bare surfaces at the construction 
site that might give rise to soil erosion? 

• Not beyond what can be fully 
controlled through the COC. 

7. Might silt and waste runoff from construction 
lead to a deterioration of surface water quality? 

• Not beyond what can be fully 
controlled through the COC. 

8. Might there be increased air pollution due to 
subproject construction and operation? 

• Not beyond what can be fully 
controlled through the COC. 

9. Might there be increased noise and vibration 
due to subproject construction and operation? 

• Not beyond what can be fully 
controlled through the COC. 

10. Might the subproject or its construction 
generate solid waste or hazardous waste? 

• Not beyond what can be fully 
controlled through the COC. 
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Screening issue Finding 

11. Might chemicals or fuels be stored and used for 
the subproject or its construction? 

• Not beyond what can be fully 
controlled through the COC. 

12. Might wastewater be produced during 
subproject construction or operation? 

• Not beyond what can be fully 
controlled through the COC. 

13. Might there be construction dust and erosion 
from earthworks? 

• Not beyond what can be fully 
controlled through the COC. 

14. Might there be any loss of habitat or micro-
habitat for local biodiversity? 

• No. 

15. Might there be changes to local drainage? • No. 

16. Might the subproject involve an excessive use 
of local water resources? 

• No. 

17. Might the subproject lead to water use 
conflicts? 

• No. 

18. Might the subproject cause cumulative impacts 
on limited water resources? 

• No. 

19. Might the construction and use of access roads 
be close to and affect residences, waterways or 
other facilities due to dust, noise or runoff? 

• No. 

20. For agricultural components, might there be 
transport, storage, handling and use of 
materials, and inputs of seeds, seedlings, 
fertilisers and pesticides? 

• Not beyond what can be controlled 
through planned capacity building of 
PAFO staff. 

21. Might there be increased residues of plastics, 
including mulch materials, in soil and water? 

• Not expected. 

 
B. Environmental Management and Monitoring Plan 

121. The environmental management and monitoring for the Nam Phieng Subproject is 
covered by the Environmental Code of Conduct that forms Annex A of the Environmental 
Review – RRP SD 17. The Code of Conduct has been prepared on the basis of the design for 
the subproject and its likely effects on the environment. It defines the anticipated 
environmental impacts, the measures required to mitigate them, the responsibilities for doing 
so and the responsibility for monitoring that they have been undertaken effectively at the right 
time. Following the approval of this ER, the Code of Conduct forms the guiding document to 
ensure that all necessary environmental safeguards are put in place. 
 
122. The Environmental Review provides an overview of the proposed subproject and its 
purposes. It provides a brief description of existing environmental conditions. It makes an 
appraisal of the likely impacts that might occur to the environment as a result of the proposed 
subproject activities. It is accompanied by an Environmental Code of Conduct that defines the 
mitigation measures required to ensure that no part of the project causes significant damage 
to the environment.  
 
123. The evidence assessed suggests that, as previously determined, the subproject 
indeed complies with environmental appraisal classes of neither MONRE category, and with 
ADB category C. These categories are satisfied by the preparation, review and approval of an 
Environmental Review and accompanying Code of Conduct. Overall, it is considered that the 
enhancements of rural livelihoods in the subproject catchment through increased access to 
reliable year-round irrigation will benefit the socio-economic environment without damaging 
the bio-physical environment. Minor adverse environmental impacts will certainly occur in the 
implementation and operation of the subproject, but ways have been identified to mitigate 
them and keep them within acceptable limits. 
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VII. ECONOMIC ASSESMENT 

A. Financial Models 

124. Nam Phieng RSP is in Houaphan province has a total command area of 706 ha in two 
blocks Phieng 1. 390 ha and Phieng 2. 316 ha. The total number of households is 882 having 
an average holding of 0.76 ha, after allowing for 5% of their land taken out of production 
through the field bunds, water courses and access paths. Currently,100% of the area can be 
irrigated during the wet season for the production of rice, while there is only enough water for 
30% of the area during the dry season. 
 
125. The rehabilitated and modernized scheme will supply water to support irrigated 
agriculture for both 100% of the wet season and the dry season area, and allow the expansion 
of higher value crop production in the dry season for the whole command area.  
 

1. Cropping pattern 

126. The command area is currently irrigated during the wet season and used for 100% 
rice, while during the dry season around 30% is irrigated and used for the production of rice 
and green soya. In the future with project situation during the wet season rice production will 
continue to be gown on 100% of the area, while during the dry season it is projected that there 
will be a combination of rice production and an increase in the area devoted to green soybean 
production through the Chinese lease arrangement. Overall the cropping intensity is expected 
to be 200% when fully developed. The cropping pattern representing the future without project 
situation and the future with project situations for each block is shown in Table 2139.  In the 
future with project situation the area devoted to green soybean production during the dry 
season is 33% for Phieng 1. and 57% for Phieng 2.
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Table 21: Nam Phieng Representative Farm Cropping Pattern 

 Cropping Phieng 1  Phieng 2 

 pattern w/o prj w/ prj w/o prj w/ prj  w/o prj w/ prj w/o prj w/ prj 

   % % ha ha  % % ha ha 

 Net cultivable area per hh (ha)     0.75 0.75      0.72 0.72 

     0.0%     0.0% 

 Wet season          

 Rice irrigated 100% 100% 0.75 0.75  100% 100% 0.72 0.72 

 Subtotal 100% 100% 0.75 0.75  190% 100% 0.72 0.72 

 Dry season          

 Rice irrigated 30% 67% 0.23 0.51  16% 43% 0.11 0.31 

 Soybeans (green) 0% 33% 0.00 0.25  16% 57% 0.11 0.41 

 Subtotal crop 30% 100% 0.23 0.75  100% 100% 0.23 0.72 

 Fallow (no crop) 0% 0% 0.0 0.0  0% 0% 0.0 0.0 

 Total crop intensity 130% 200%      132% 200%     

 Source: Field visits and consultants estimates         
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2. Crop budgets  

127. Crop budgets for the range of crops indicated in the cropping pattern were prepared 
based on local input and output parameters for the area as observed during the field 
investigations. The crop budgets allow for all the direct cost involved in production including 
seed, fertilizer, agrochemicals, contract and mechanized services, bags, irrigation equipment 
(amortized over its useful life), hired labor and irrigation service fee (ISF) for the schemes 
O&M. On average in this area almost 75% of the labor for rice production is hired, mainly for 
labor-intensive and timely activities of land preparation, seed/transplanting and harvesting. 
The ISF for the sustainable O&M of this scheme after modernization and expansion is 
projected to increase to KN324,000 per ha per year, from a stated fee of KN225,000 per year 
in the current situation. (The capital investment costs for this scheme are relatively low so the 
increase in the O&M cost is not so much). This cost is included in the budget for wet season 
rice. The net return represents the income the farmer receives at the farm gate allowing for all 
costs and the ISF. A marginal productivity gain is expected from wet season irrigated rice due 
to improved water management, restorative affect from the dry season cropping with soybean 
and more intensive support to agriculture through the WUGs, etc. The main financial benefit 
is generated from the expansion of dry season irrigated production of green soybean, under 
the lease arrangement whereby the land owner receives a seasonal rent for his land and gains 
employment through working with the soybean production. A summary of the crop budgets in 
financial prices is shown in Table 22. The detailed budgets are included in the appendices. 
 
128. The returns indicate that production of green soybean during the dry season has the 
higher gross margin. The return to the farmer from leasing his land and working for soybean 
production is estimated at LSK7 million per ha per year, which is the financial return from this 
land to the owner. This is lower than for the Nam Seng RSP as the farmers are not so inclined 
to work on soybean production in Nam Phieng. The gross margin from rice production is 
relatively low. 

Table 22: Summary of Crop Budgets for Nam Phieng 

KN’000 per ha 

Crop 

Nam Phieng 

Present and FWOP FWP 

Output 
& 

Income 

Production 
Costs 

Gross 
margin 

Output 
& 

Income 

Production 
Costs 

Gross 
margin 

1 Rice (WS Irrigated) 8,400 5,130 3,270 9,450 5,619 3,831 

3 Rice (DS-irrigated) 9,100 5,487 3,613 9,800 5,780 4,020 

5 Soybean (green) DS 42,015 34,534 7,481 55,405 34,721 20,684 

6 Soybean DS (leased)     7,000    7,000 

Source: Consultants estimates and field visits 
 

a. Return from soybean lease land 

3. Incremental farm income.  

129. The incremental income gained by the average farm as a result of the project is shown 
in the table below. This is from combining the cropping pattern and the crop returns for each 
crop as noted in the preceding tables to indicate the net income that the farm can expect to 
generate in the current situation without project and in the future situation with project. 
 
130. In the current (without project) situation annual net household from agriculture is 
around KN3.38 million in Phieng 1 and KN3.50 million in Phieng 2. In the future with project 
situation net farm income is expected to increase to KN6.664 million in Phieng 1 with 
incremental income of KN3.380 million, representing a 103% increase over the current without 
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project situation, and an increase to KN3.283 million for Phieng 2 with incremental income of 
KN2.828 million, representing an 92% increase over the current without project situation. 
Slightly lower than Phaing1 because of the bigger area of green soybean that is already being 
grown in Phieng 2. 
 

Table 23: Summary of Incremental Farm Income for Nam Phieng 

 Phieng 1  Phieng 2  

Crop net income per farm w/o prj w/ prj w/o prj w/ prj 

 KN'000 KN'000 KN'000 KN'000 

Wet season     

Rice irrigated 2,467 2,890 2,343 2,745 

Rice rainfed -  - - 

Subtotal 2,467 2,890 2,343 2,745 

Dry season     

Rice irrigated 818 1,779 357 1,239 

Garlic - - - - 

Peanuts - - - - 

Soybeans - 1,743   
Subtotal crop 818 3,774 1,160 4,098 

Total farm net income 3,380 6,664 3,503 6,843 

     

Incremental Farm Income  3,380  3,283 

Percent increase  103%  92% 

      
Source: Consultants 

 
4. Farm income and expenditure 

131. A breakdown of the income, and expenditure by the main categories is presented in 
the table below. For rice production the majority of expenditure is for hired labor (over 50%), 
contract services (mainly land preparation) and fertilizer are the next most significant. For rice 
production 73 % of the total labor inputs are hired with family labor contributing the balance. 
Consequently, the return to family labor is relatively high as most of labor inputs are hired and 
so the net family income is shared over a limited number of days. No production costs are 
included for green soybean as the farmer rents out the land. The income to the household 
from green soybean production is from the land lease and from selling labor. 
 

Table 24: Summary of Farm Income and Expenditure for Nam Phieng 

  Phieng 1   Phieng 2   

Item w/o prj w/ prj w/o prj w/ prj 

 KN'000 KN'000 KN'000 KN'000 

Income 8,396 13,824 7,866 12,651 

     

Expenditure     

Seeds and planting material 245 315 208 256 

Fertiliser 487 920 397 728 

Agrochemicals  54 121 28 74 

Contract services 1,089 1,503 921 1,223 

ISF 170 245 161 232 

Labour 3,066 4,686 2,590 3,295 

 5111 7,790 4,305 5,808 
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Net Farm Income 3,284 6,034 3,560 6,843 

     

Labour Inputs (days)     

Hired  64 81 52 66 

Family 22 28 18 16 

Total 83 109 70 82 
Source: Consultants 

  

5. Summary of RSP farm household analysis 

A summary of the impact of the irrigation development on the farm households is shown in 
Error! Reference source not found. below. The biggest incremental gain in income is from t
he dry season cropping as a result from the increase in cropping intensity and the change to 
HVCs. The MC1 and MCV2 area of Nam Seng has a relatively modest gain due the existing 
irrigation system.  There is sufficient incentive for famers to participate in the schemes. 
 

Table 25: Summary of RSP Farm Income Change 

  Percentage change in Net Farm Income 

RSP Wet season Dry season All 

Nam Seng    

MC1 & MC2 area 2% 17% 11% 

SC1 Area 80% 1180% 346% 

    

Nam Tong 8% 1027% 108% 

    

Nam Poua 27% 272% 87% 

    

Nam Phieng 17% 237% 92% 

 
6. Incremental farm labor 

132. A summary of the impact of the scheme on the incremental demand for agricultural 
labor is shown in Error! Reference source not found.. Overall at full development it is p
rojected that there will be a total incremental demand for labor of 86,412 days. The bulk of the 
demand is for hired labor for dry season. Overall the annual demand for family labor is 
projected to increase by 23% and hired labor by 125%. The increase is labor demand for 
family labor is not likely to be a constraint to the farming households’ participation while the 
demand for hired labor does represent a significant increase in demand and employment 
opportunity in the project scheme areas.  
 

Table 26: Summary of RSP Incremental Farm Labor 

RSP Incremental Labour (Future With project minus Future Without project 
 

Family Hired Total Total All 

  Wet 
season 

Dry 
season 

Wet 
season 

Dry 
season 

Wet 
season 

Dry 
season 

  

                

Nam Phieng (Xaignabouli 
       

Nam Phieng 1. (Xaignabouli) - 3,175 780 42,533 780 45,708 46,488 

Nam Phieng 2. (Xaignabouli) - 415 632 38,876 632 39,292 39,924 

Total  - 3,590 1,412 81,410 1,412 85,000 86,412 
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B. Nam Phieng RSP Economic Analysis 

133. Nam Phieng RSP is located in Phieng district of Xaignabouli province about 20 km 
from Xaignabouli City. The irrigation command area has 706 ha in two sections: Nam Phieng 
1 with 316 ha and Nam Phieng 2 with 390 ha. Currently 100% of the area is irrigated during 
the wet season for the production of rice, but only 16% of the command can be irrigated during 
the dry season in Nam Phieng 1 and 30% for Nam Phieng 2. Rice is the main crop in wet and 
dry season. Soybean is the new crop introduced in the dry season 2018 by the Chinese 
company for the China green bean market. The other crops found in this scheme are green 
vegetables, sweet corn, and garlic.  
 
134. The rehabilitated and modernized scheme will supply water to support irrigated 
agriculture for both 100% of the wet season and the dry season area, and allow the expansion 
of high value green soybean production on 44% of the area with the balance used for dry 
season irrigated rice production.  
 

1. Capital Costs 

135. The total capital investment cost for Nam Phieng for rehabilitating and modernizing 
irrigation is estimated at KN7,824.8 million, equivalent to $918,608, including physical 
contingency of 10%, construction supervision and tax 10%. The average cost per ha of the 
command area of 706 ha is KN11.082 million ($1,301), a relatively low cost because the 
required works only involves rehabilitation of the main canal, which serves a comparatively 
large command area. A summary of the costs is shown in Table 27 below. The costs are 
converted to economic costs which results in an overall economic conversion factor for this 
RSP of 0.87.  
 

2. Construction supervision costs  

136. Supervision of construction of the scheme will be undertaken by PIS under a contract 
to the Project. Based on a construction period of 120 days during the dry season and allowing 
for field allowances of KN150,000 per day for government staff and incidental travelling cost 
the actual supervision costs are estimated to be KN 42.6 million ($5,000). 
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Table 27: Nam Phieng Capital and Economic Costs 

Summary of Nam Phieng Costs           Conversion to Economic Costs         

       SERF CF CF SWRF CF   

       1.0 1.0 1.0 0.9 -   

Item   KN'000 US$  Tax  Contngcy Total FE  DVA skilled unskilled tax 
Economic 

Cost CF 

Phieng 1    10% 10%              
Earth Excavation  135,117 15,864 13,512 14,863 163,492 10% 21% 10% 50% 9% 140,454 0.86 
Compacted fill earth  272,466 31,991 27,247 29,971 329,683 15% 28% 8% 40% 9% 286,525 0.87 
Sand for base floor  58,654 6,887 5,865 6,452 70,972 10% 21% 10% 50% 9% 60,971 0.86 
Reinforce Concrete M # 200  1,765,599 207,303 176,560 194,216 2,136,375 40% 15% 6% 30% 9% 1,878,068 0.88 
Steel materials & gates  83,400 9,792 8,340 9,174 100,914 60% 19% 2% 10% 9% 90,731 0.90 
Concrete M#175  267,348 31,390 26,735 29,408 323,491 10% 33% 8% 40% 9% 281,143 0.87 
Plastered brick masonry   683,199 80,216 68,320 75,152 826,671 10% 33% 8% 40% 9% 718,452 0.87 
PVC pipe, D = 20 cm  11,000 1,292 1,100 1,210 13,310 60% 25% 1% 5% 9% 12,033 0.90 

Total Phieng I 0.52 3,276,783 384,734 327,678 360,446 3,964,907        

Phieng 2                  
Earth Excavation  168,006 19,726 16,801 18,481 203,288 10% 21% 10% 50% 9% 174,643 0.86 
Compacted fill earth  349,756 41,066 34,976 38,473 423,204 15% 28% 8% 40% 9% 367,803 0.87 
Sand for base floor  81,960 9,623 8,196 9,016 99,172 10% 21% 10% 50% 9% 85,198 0.86 
Reinforce Concrete M # 200  1,043,250 122,490 104,325 114,758 1,262,333 40% 15% 6% 30% 9% 1,109,705 0.88 
Steel materials & gates  113,750 13,356 11,375 12,513 137,638 60% 19% 2% 10% 9% 123,749 0.90 
Concrete M#175  416,038 48,848 41,604 45,764 503,405 10% 33% 8% 40% 9% 437,505 0.87 
Plastered brick masonry   164,535 19,318 16,453 18,099 199,087 10% 33% 8% 40% 9% 173,025 0.87 
PVC pipe, D = 20 cm  725,078 85,133 72,508 79,759 877,344 60% 25% 1% 5% 9% 793,199 0.90 

Total Phieng I 0.48 3,062,372 359,560 306,237 336,861 3,705,471        

Total all  6,339,155 744,294           

Construction Supervision 2% 126,783 14,886 12,678 13,946 153,408 0% 31% 60% 0% 9% 139,461 0.91 

Tax (total incl supervision) 10% 646,594 75,918           

Contingency  10% 711,253 83,510    2,388,897 1,753,176 571,780 2,398,678 711,253 6,872,665 0.88 

Total Cost  7,823,786 $918,608   7,823,786 31% 22% 7% 31% 9% 7,823,786  
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3. Nan Phieng Operation and Maintenance Costs 

137. The annual maintenance cost for the irrigation infrastructure is built up from first 
principles based on an analysis of the maintenance requirement for each aspect of the assets 
(canal cleaning, desilting, weeding, repair, etc.) and the staff and associated costs for the 
Water User Association (WUA) responsible for O&M.  
 
138. Total annual O&M cost is KN228 million equivalent to an annual cost per ha for the 
command area of 706 ha of KN324,324 ($38.08). This cost includes a 10% contingency, 10% 
contribution to a fund for periodic maintenance to fund larger one-off items of expenditure, and 
5% for the supervision of O&M by DAFO. Operational costs for the WUA make up 36% of the 
total and maintenance costs of the assets 64%. WUG staff honorariums make up 26 % and 
labor 48% of the total costs. A summary of the estimated O&M costs for Nam Phieng RSP is 
shown in Table 28 below. The total O&M costs expressed as a percentage of the overall 
capital costs for the rehabilitation of this scheme is calculated to be 1.9%, but it is a relatively 
low amount per ha as the capital investment costs per ha are much lower for this scheme at 
$1,301.  
 
139. The O&M cost represents the ISF that will be levied per ha for irrigation area. This fee 
is assumed to be levied against the wet season irrigated rice crop and is allowed for in the 
crop budgets.  
 
140. O&M costs are converted economic values by allowing for tax and the shadow value 
of unskilled labor assuming that the labor involved is not employed during times of peak 
demand. For Nam Phieng this results in an SCF of 0.84 for the O&M costs.
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Table 28. Nam Phieng O&M Costs 

            Economic Conversion Factors         
       SERF CF CF SWRF CF   

          1.0     1.0     1.0      0.9       -     

  Total O&M  KN USD % of total KN FE  DVA skilled unskilled tax 
Economic 

Cost CF 

A Operation           

 WUA staff 58,400,000 6,856.87 26% 58,400,000 0% 11% 80% 0% 9% 53,090,909 0.91 

 

Admin costs - office, 
stationary, etc 2,000,000 234.82 1% 2,000,000 10% 81% 0% 0% 9% 1,818,182 0.91 

 Meetings and perdiems 5,600,000 657.51 2% 5,600,000 0% 91% 0% 0% 9% 5,090,909 0.91 

 Motorcycle and transport 9,300,000 1,091.93 4% 9,300,000 50% 41% 0% 0% 9% 8,454,545 0.91 

 Total Operation 75,300,000 8,841.14 33%       -  

 Contingency 10% 7,530,000 884.11 3%       -  

 Total Operation 82,830,000 9,725.26 36%       -  

B Maintenance                     -     

 Labour 
109,864,74

3 
12,899.4

6 48% 109,864,743 0% 6% 5% 80% 9% 91,087,860 0.83 

 Materials 7,049,550 827.70 3% 7,049,550 15% 76% 0% 0% 9% 6,408,682 0.91 

 Contingency 10% 11,691,429 1,372.72 5%       -  

 Contribution to Main Fund 11,691,429 1,372.72 5% 11,691,429 5% 16% 70% 0% 9% 10,628,572 0.91 

 PAFO supervision 5,845,715 686.36 3% 5,845,715 5% 16% 70% 0% 9% 5,314,286 0.91 

 Total Maintenance 
146,142,86

7 
17,158.9

6 64% 209,751,437 
6,784,29

0 31,517,803 
64,489,23

8 87,891,795 
19,068,31

2 176,579,659 0.84 

  Total All 
228,972,86

7 
26,884.2

2 100% 209,751,437 3% 15% 31% 42% 9% 
27,390,471,23

3  

 Command Area - WS & DS 706           

ISF Cost/ha/yr 324,324 $38.08         

 Economic price 273,033 $32.06           
Source: Consultants estimates 

 



 

4. Crop Budgets 

141. Crop budgets representing the future without project (fwop) situation and the future 
with project (fwp) situation were prepared for the range of crops that are assumed to be grown 
in this scheme. The crops budgets are prepared in financial prices and economic prices and 
allow for the yields, inputs and labor involved for each crop.  
 

5. Crop yields 

142. Only two crops are considered for this RSP – rice (grown in the wet season and dry 
season) and green soybean. Crop yields in the fwop and fwp for this RSP are summarized in 
Table 29.  

Table 29: Nam Phieng Crop Yields 

Crop      Nam Phieng RSP 

  Unit fwop fwp fwop -   fwp 

Wet season (June - Dec)        

 Rice (Irrigated) kg 4,200 4,900 17% 

 Rice (rainfed) kg 3,500   

Dry season (Jan - Jun)      

Rice (irrigated) Kg 4,900 5,250 7% 

 Soy bean (green) kg 9,100 10,000 10% 

Source: Consultants, from fields visits 

 
143. A 17% increase in the yield of wet season irrigated rice is assumed as this crop 
receives unreliable irrigation water during the wet season and this increase in productivity is 
expected due to better water management, the restorative effect of growing soy bean in the 
dry season and the impact of the support through the WUGs. The irrigated dry season rice 
yield is assumed to increase by 7% and a 10% increase in the yield of green soybean.  
  

6. Crop inputs 

144. A summary of the crop inputs for seed, fertilizer, and other services assumed for this 
RSP is in Table 30, while the labor inputs in terms of person work days are in Table 31. These 
are based on farmers interviews and reflect the particular circumstances in this RSP. Labor is 
divided between hired labor (used for land preparation, planting and harvesting) and family 
labor used for other less intensive and timely activities. Overall hired labor contributes around 
86% of the labor demand for rice, and 100% for the cultivation of soybean.  
  



52 

 

Table 30: Nam Phieng RSP Crop Inputs 

Per ha 

  
Other inputs: Seeds, Fertilizer, Agro-
chemicals, Mechanization and 
Others 

Unit 

Rice (WSIR) Rice (DSIR) 
Soybean 
(green) 

fwop fwp fwop fwp fwop fwp 

1.0 
Yield   kg 4,200 4,900 4,900 5,250 9,100 10,000 

2.1 Seeds 
 kg 100 100 100 100 120 120 

2.2 Fertilizer 1. NPK (46-20-0) kg 50 100 100 150 0 0 

    2. NPK (15-15-15) kg 50 50 50 50 1,500 1,500 

    3. NPK (13-5-7) kg 0 0 0 0     

    4. KCL (0-0-60) kg 0 0 0 0     

    5. FYM (compost) kg 0 0 0 0     

    6. Growth regulator lt 0 0 0 0 5 5 

2.3 Agro-
chemicals 
  
  

1. Herbicide 
(Glyphosate 48) 

l 0 0 0 0 12 12 

  2. Herbicide (24D) kg 0 0 30 30 16 16 

  3. Pesticide l 0 0 0 0 1.5 1.5 

    4. Fungicide l/kg 0 0 0 0 0 0 

2.4 Contract 
Services 
  
  

1. Land preparation 
service 

ha 0.5 0.5 0.5 0.5  2.15    2.15  

  2. Weed eater unit 0 0 0 0     

  3. Harvesting unit 0 0 0 0     

    4. Threshing service bag 120 140 140 150     

    5. Transportation bag 120 140 140 150     

2.5 Other inputs 1. Sacks (38-40 kg) bag 120 140 140 150 276 303 

    2. Bags (12 kg)* bag 0 0 0 0 0 0 

    3. Irrigation cost/WUA* ha 1 1 0 0 1.0 1.0 

    4. Land tax ha 1 1 0 0 0 0 

    5. Land rent ha 0 0 0 0 1 1 

    6. Irrigation equipment unit 0 0 0 0 0 0 

    7. Fencing/ greenhouse unit 0 0 0 0 0 0 

    8. Other unit 0 0 0 0 1 1 
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Table 31: Nam Phieng Labor Inputs 

 

Labor inputs 
Unit Rice (WSIR) Rice (DSIR) 

Soybean 
(green) 

  fwop fwp fwop fwp fwop fwp 

Yield kg/ha 4,200 4,900 4,900 5,250 9,100 10,000 

1. Land preparation* days/ha 10 10 10 10 0 0 

2. Seeding " 5 5 5 5 0 0 

3. Transplanting/Seedling* " 24 24 24 24 20 20 

4. Fertilizer application " 2 2 2 2 47 47 

5. Agro-chemical application " 1 1 1 1 120 120 

6. Manual weeding " 12 12 12 12 0 0 

7. Watering " 2 2 2 2 10 10 

8. Harvesting* " 28 33 33 35 60 60 

9. Threshing " 0 0 0 0 0 0 

10. Transportation " 0 0 0 0 0 0 

Total days/ha 84 89 89 91 257 257 

Household labor days/ha 22 22 22 22 0 0 

% of hiring labor* days/ha 74% 86% 86% 87% 100% 100% 

Source: Consultants 

 

7. Crop budgets 

145. A summary of the crop budgets in economic returns for the three crops assumed to be 
grown in the scheme is presented in Table 30. The budgets show the fwop and fwp situations 
based on the preceding tables. The financial costs have been converted to their economic 
equivalent and all labor inputs including family labor is included. The highest returns are 
generated from green soy bean grown under contract in the dry season. By comparison the 
returns from rice production are much lower, negative in economic price terms. 
 

Table 32: Nam Phieng Crop Budgets in Economic Prices 

Economic returns per ha KN’000  

Crop     Rice (WSIR) Rice (DSIR) Soybean (green) 

Details 

WP/WOP    wop wp wop wp wp wp 

Season 
 

wet wet dry dry any any 

Irrigated/rainfed   rainfed irrigated irrigated irrigated irrigated irrigated 

    Unit             

Yields/Returns              

Main Crop 

Rice (WSIR) kg 5,755 6,474 - - - - 

Rice (WSRF) kg - - - - - - 

Rice (DSIR) kg - - 6,235 6,714 - - 

Soybean (green) kg - - - - 37,814 49,864 

Gross returns     5,755 6,474 6,235 6,714 37,814 49,864 

Inputs/Costs               

Seeds & 
planting 
material 

Rice (WSIR) kg  164 164 - - - - 

Rice (DSIR) kg - - 164 164 - - 

Soybean (green) kg - - - - 8,640 8,640 

Fertiliser 
Urea (46-20-0) kg 198 396 396 594 - - 

Compound (15-15-
15) kg 131 131 131 131 3,935 3,935 
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Compound (13-5-
7) kg - - - - - - 

Kill kg - - - - - - 

FYM (compost) kg - - - - - - 

  Growth regulator lt - - - - 900 900 

Agro 
chemicals 

Glyphosate 48 lt - - - - 203 203 

Herbicide 24D kg - - 216 216 115 115 

Pesticide lt - - - - 203 203 

  Fungicide lt - - - - - - 

Contract 
services, 

equipment, 
materials etc 

Land preparation ha 315 315 315 315 1,355 1,355 

Threshing bag 324 365 351 378 - - 

Transport bag 216 243 234 252 - - 

Bags etc 38-40 kg bag 108 122 117 126 248 327 

Bags etc 12 kg bag - - - - - - 

WUA/ISF (fwop) ha/yr 203 - - - 203 - 

WUA/ISF (fwp) ha/yr - 273 - - - 273 

Other (for 
soybean) Ls - - - - 450 450 

Labour Total Day 4,200 4,300 4,317 4,350 12,850 12,850 

  % hired         
          

Other Pumping  s 0 0 0 0 450 450 

         

Net returns -   ha -104 166 -7 187 8,264 20,165 

 

8. Cropping pattern in Nam Phieng RSP 

146. The command area is currently irrigated during the wet season and used for 100% rice 
cultivation in Phieng 1 and Phieng 2, while during the dry season in Phieng 1 30% of the 
command area is in rice with the remainder fallow due to the lack of water, and in Phieng 2 
16% of the area is irrigated rice and 16% used for production of green soybean. In the fwp 
situation it is assumed the wet season will remain 100% rice while in Phieng 1 two-thirds of 
the command areas will be used for rice and one third for green soy bean. In Phieng 2 43% 
of the areas will be in rice and 57% used for the production of green soybean. The cropping 
pattern representing the fwop situation and the fwp situations for each block is shown in 



 

147. Table 33. Overall the command area has a cropping intensity of 131% fwop and 200% 
fwp. It is assumed that the current cropping pattern is maintained in the fwop situation. 



 

Table 33: Nam Phieng Cropping Patterns 

               

  Nam Phieng 1  Nam Phieng 2   Nam Phieng (all command) 

  Fwop Fwp Fwop Fwp  Fwop Fwp Fwop Fwp   Fwop Fwp 
Fwo

p fwp 

  % % ha ha  % % ha ha   % % ha ha 

Net cultivable area      390 390      316 316       706 706 

Wet Season (Jun – Dec)                 

Rice (irrigated) 100% 100% 390 390  100% 100% 316 316   100% 100% 706 706 

Total 100% 100% 390 390  100% 100% 316 316   100% 100% 706 706 

  Dry Season (Jan – May)      

Rice (irrigated) 30% 67% 117 261  16% 43% 51 136   24% 56% 168 397 

Soybean (green) 0% 33% 0 129  16% 57% 51 180   7% 44% 51 309 

Sub-total Crop 30% 100% 117 390  32% 100% 101 316   31% 100% 218 706 

Fallow (no crop) 70% 0% 273 0  68% 0% 215 0   69% 0% 488 0 

Total 100.0% 100.0% 390 390  100.0% 100.0% 316 316   100.0% 100.0% 706 706 

Total Crop Intensity 130% 200%      132% 200%       131% 200%     

Source: Consultants estimates 
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9. Incremental benefits from irrigation  

148. The crop budgets are combined with the cropping pattern in the fwop and fwp 
situations to show the net incremental benefit that is produced from the scheme. The buildup 
of the benefits for this scheme is expected to be relatively quick as the farmers are already 
growing irrigated rice during the wet season. For the dry season it is expected the use of the 
land for growing green soy bean to a maximum of 309 ha will occur almost immediately that 
the scheme is upgraded and the remainder of the command area will be fully utilized for 
growing irrigated dry season rice within two years. 
 
149. At full development the incremental economic benefit per ha for this scheme is 
estimated to be KN15,578 million ($1,8295), comparatively high due to the expansion of high 
value green soybean in the cropping pattern which makes the most contribution to this amount. 
 
150. The agricultural benefits are combined with the cost in a conventional cost-benefit 
analysis (CBA). The cash flows are summarized in Table 35.  
 

10. Results of economic evaluation and sensitivity analysis 

151. The base case EIRR is 72%, which exceeds the ADB’s current threshold of 9% by a 
wide margin. The NPV at 9% is KN30,542 million. The EIRR is this high because the relatively 
small incremental capital investment cost of $1,300 per ha allows the scheme to function as it 
was originally designed to provide water to 100% of the command area for wet season and 
dry season production. The considerable investment costs that have already been incurred in 
developing the scheme are regarded as sunk costs and are not considered in the evaluation, 
so that the full benefits are attributed to the additional marginal costs in restoring the scheme 
to its full potential. In addition, this scheme will be used for the production of high value green 
soybean to supply the early season market in China which generates a high net income per 
ha.  
 
152. The results of the sensitivity analysis, as shown in Table 34, which tests the EIRR to 
20% change in the main parameters - capital cost, O&M cost and net benefits. As expected 
this shows that the scheme is insensitive to changes in these parameters. The table also 
shows the switching value, the percentage increase in an item needed to drive the EIRR to 
9%. The level of net agricultural benefits is the most important: it takes over an 88% reduction 
in the net benefits to reduce the EIRR to 9%. O&M costs make little difference as they are 
comparatively low in the base case situation. Capital costs can increase by almost five times, 
to a level of investment similar to the other RSPs. 
 

Table 34: Nam Phieng Sensitivity Analysis 

  Change EIRR ENPV KN m EIRR % SV 

Base case  71.5% 48,156 - 

Capital 20% 61.0% 46,910 484% 

O&M 20% 71.4% 48,065 n.a. 

Benefits -20% 58.8 37,279 -88% 

SV = switching value       
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Table 35: Summary of Nam Phieng Cost-Benefit Analysis 

 

Year 

Costs   Benefits Base Case Capital O & M Revenue 

Capital 
O&M 
costs 

Total 
Costs 

Net Agricultural 
Benefits 

Net Cash Flow 20% 20% -20% 

Year 1 6,798,702 - 6,798,702 - -  6,798,702 
- 

8,158,443 
- 

6,798,702 - 6,798,702 

Year 2 - 49,796 49,796 3,166,667 3,166,667 3,166,667 3,156,708 2,533,334 

Year 3 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 4 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 5 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 6 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 7 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 8 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 9 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 10 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 11 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 12 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 13 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 14 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 15 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 16 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 17 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 18 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 19 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 20 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 21 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 22 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 23 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 24 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 25 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 26 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 27 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 28 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 29 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

Year 30 - 49,796 49,796 6,075,476 6,075,476 6,075,476 6,065,516 4,860,380 

    EIRR 71.5% 61.0% 71.4% 58.8% 

  OCC 9.00% NPV @ 9% 48,157,875 46,910,407 48,064,694 37,278,832 
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