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EXECUTIVE SUMMARY 

I. OUTPUT 3: DRY SEASON IRRIGATED AGRICULTURE INFRASTRUCTURE 
UPGRADED 

The Nam Tong subproject involves a series of hydrologically linked irrigation command areas 
sharing an upper catchment. Previous projects invested in different components of the overall 
irrigation system including the ADB financed CMI project investment into the upper most concrete 
weir known as HW 1 that supports 27ha of wet season rice and in HW2 a small gabion based 
weir that was destroyed by flooding. Earlier Govt of Laos and Vietnam Cooperation supported 
investment constructed HD 3 in the lower reaches of the Nam tong supporting a 123ha command 
area.  

During the wet season the command area is used for the production of wet season rice mostly 
Khao Kai Noi (little chicken rice) which is limited to Houaphan and Xiangkhouang provinces. There 
is limited dry season cropping that is mostly limited to the lower command area of HW3 that 
produces green vegetables, cucumber, garlic and chilli production. A small area of green leafy 
vegetables are produced along the canal of HW 2.  

During the dry season the command area is for livestock although the quality of grazing is low, 
resulting in live weight and body condition loss that limits reproductive performance and live 
weight of animals for sale. Consequently, mortality rates are high during this period limiting the 
growth of the livestock herd. The market for livestock is strong but has moved from live animal 
trade for building herds in Viet Nam prior to 2015 to live animals to supply the meat trade in 
VietNam where the market focus is on quality. Animals are exported live and killed in VietNam 
abattoirs with buyers only selecting healthy animals in good condition to attract highest possible 
dressing out performance and therefore higher returns per animal.  

The design proposal developed in discussion with the TRTA includes a series of head works over 
the entire length of the Nam Tong and included (i) upgrading of HW1 and its offtake canal, (ii) 
construction of a new headworks (HW1.1) between HW1 and HW 2 that support 27 hectare and 
23 hectare command areas respectively. Water user consultations identified the purpose of these 
investments was to mitigate the occasional wet season dry spells when irrigation water was often 
unable to be delivered. The resultant design costs and the proposed benefits being limited to the 
sporadic incremental benefits from wet season rice results in both the H1 and H1.1 subsystems 
being infeasible. As such they are not included in the remainder of the FS report other than in 
terms of presenting data that supports the feasibility conclusion.  

The Project will support headworks 2 and 3 and the associated distribution across the 173 
hectares of command area to ensure irrigation water required for dry season cropping (including 
fodder). The impact of the investment is expected to (i) increase the cropping intensity from 1.0 
to 2.0 through the production of garlic, cucumber, green vegetables and crops such as chilli. 
Potential exists for the production of legume based proteins such as soya for local livestock feed 
processing enterprises in Phonesavanh or alternatively prodiucing fodder to fatten livestock in the 
dry season. It is also expected that there will be an increasing area supporting fodder production 
as technology is tested and adopted.  

The project will support the land excavation costs of 15 hectares of fish ponds which produce wet 
season fish offtake. The fish pond investment was identified and prioritized during village 
consultations as one means the project could deliver benefits to households with no irrigation land 
or only small areas of irrigation land.  
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Improved access will be supported through upgrading of two roads sections, (i) section 1 being 
600m adjacent to Nalam Hamlet to reduce dust and improve the existing road surface conditions, 
and (ii) section 2 being a 2,000m upgrade from approximately headworks 1 through to Ban Xouan 
village in the upper catchment that includes a submersible causeway.  

The project site is located 35km from Phonesavanh City on provincial road 1c and is located at 
Km8 to 10 from the junction with National Road 7 of Pek District. The subproject area consists of 
three main villages, two of which comprise several hamlets. At the lower end of the subproject 
command area Khangvieng village administers Khangvieng, Phai Gnum, Poungpan hamlets and 
is associated with the head works (HW) 3. In the mid reaches Mieng Nalam village administers 
Mieng, Nalam, Gnan and Nasang hamlets, all of which are inhabited by the Lao-Tai group and 
are associated with HW 1 and HW2. Ban Ban Xouan is a village with population from the Iu-Mien 
ethnic group associated with the upper catchment program.  

The social assessment of the subproject villages indicates highly integrated ethnic groups both 
economically and increasingly socially, and the predominance of household income 
(approximately 55 to 60%) is derived from off-arm sources. The subproject households are 
increasingly linked to the wider economy and there is increasing use of household labor outside 
of agriculture. The low financial returns to household labor from wet season rice, is accepted by 
households in return for the food security it provides. Going forward as non-farm incomes continue 
to increase, and family members spend more time outside of the village it is likely these 
households will move to purchasing food security rather than investing their time in low returning 
wet season rice. Current farming systems linked to wet season irrigated rice are increasingly 
unlikely to retain labor in the agriculture sector that will create new social change pressures 
through declining rural communities.  

Daily wage rates for labor in Xiangkhouang are high due to the influence of tourism with daily 
wage rates as high as KN 120,000 (USD 15 per day) possible for educated individuals. Local 
subproject rates range from KN 50,000 to 80,000 per day. To retain labor in the agriculture sector 
and the supporting rural communities requires substantially higher returns to household labor that 
are only available from dry season crops and livestock. Without increased returns to labor there 
will the continued delaboring of agriculture will eventually result in command area remaining fallow 
and rural community decline.  

Subproject poverty levels are extremely low at between 1 and 4% of households with monthly per 
capita incomes ranging from $30 per month up to $140 per month for the highest wealth group in 
the survey. These self-expressed incomes are likely to understate actual cash incomes and 
exclude the value of household consumption of food and protein produced. In households with 
higher wealth there is also increased off-farm income with only 22% of the reported income 
derived from cropping and a further 10% from livestock and non-timber forest products.  

Household livelihoods derived from the village are increasingly feminized with women reporting 
increasing roles within the overall household economy and express concern about their growing 
workloads. Specific issues raised by women relate to their ability to access opportunities from 
training and access information about opportunities for household improvements. Households 
have sufficient water and sanitation facilities with the exception of Ban Xouan where water supply, 
latrines and access to schools is more limited. A set of gender actions is provided and it supports 
the need to enable voice and access to decision making and capacity development opportunities 
especially for what appears to be a higher drop out for young women involved in tertiary education. 
Economic development opportunities for women linked to food crop diversification, household 
nutrition and trading of produce are prioritized.  
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Both men and women focus groups prioritized the need for cropping technologies linked to high 
value dry season crops and improved livestock production systems as their development needs. 
This includes access to technologies and training in the integration of technologies into their 
farming systems. 

The subproject rationale is to deliver reliable dry season water to the 173 ha of command area 
under head works 2 and 3 to enable the cropping intensity to increase from 1.13 to 2.0. While this 
requires headworks improvement it also requires substantial improvement in water distribution 
and the ability to manage the delivery of water in time and space to suit crop requirements. The 
subproject will reduce the reliance on field to field flows through expanding and improving the 
within command area distribution systems. The move from low operator input field to field flow for 
24 hour paddy rice production to high value cropping during the dry season requires substantial 
water management inputs. During the dry season it is proposed that for each command area 
block there will be a 7 day irrigation return period enabling 15% to be irrigated daily. All distribution 
canals will operate on a 12 hour cycle delivering at least 12l/s to 15 l/s during this period. At night 
the canal will be closed. In addition a further 21 ha will be developed at Ban Xuoan for irrigated 
wet season rice and dry season vegetable production for household use.  

In summary the subproject is expected to: 
(i) Improve water delivery in the wet season to the extremities of the command area during 

dry periods 
(ii) Secure dry season irrigation for 173 hectares  
(iii) See an initial intensification of cropping through the addition of a dry season crop resulting 

in a cropping intensity of 2.0 
(iv) Provide improve fodder to the livestock herds, resulting in increased live weight of animals 

sold, increased body condition of breeding and replacement stock leading to higher 
reproductive performance and lower mortality rates.  

 
The subproject seeks to increase irrigated farmer returns from irrigation water by at least three 
fold through the high value crop production. This will require a increase in the use of hired labor 
during the dry season when on average approximately 8,000 days per annum of paid employment 
will be generated in addition to returns to farm labor and net margin on increased output.  

In the upper catchment it is expected that 21ha of wet season rice and approximately 5ha of dry 
season vegetable will be produced in return for relinquishing the annual rotational upland 
crop/swidden agriculture areas. Further to support these land use changes the project will support 
expansion of the forest tea area by 50Ha (at low density) under an open forest canopy and infill 
planting in 50ha of existing tea orchards using 200 seedling per hectare. The return to labor for 
established tea during the high value spring flush exceed KN 200,000 per day and in some cases 
exceed KN 300,000 ($35 per day) however this is only available for one month. The returns per 
day for wet season tea are far lower but still substantially higher than that of rice at over KN 
100,000 per day. The project will support the tea sector and communities to introduce wet season 
tea processing and packaging for the red tea market. Perennial vegetative cover will be supported 
through permanent pasture trials for fodder systems, natural regeneration of conservation and 
village forest land, agroforestry and soil conservation plantings.  

The subproject will support three headworks to be upgraded: 
(i) Ban Xouan – through the provision of materials (i.e. gabion baskets, cement, pipes) for 

the construction of simple river diversions using a community construction procurement 
option 
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(ii) HW 2 – construct replacement rock masonry weir 1m high, located 30m downstream from 
earlier weir, install a new intake pipe connecting to existing LMC canal  

(iii)  HW 3 – extend existing headworks with rock masonry weir as above with new canal 
intakes for LMC and RMC. Fill large downstream scour hole with large placed rock covered 
with mortared rock masonry layer   

 
Canals are to be constructed or upgraded at all weirs and improved to facilitate operation and 
enable future maintenance to be undertaken by the farmers.  
(i) Ban Xouan – earth canals to be constructed by farmers. Mortared rock masonry to be 

used for lining some sections as necessary  
(ii) HW 2 to support 50ha a left bank main canal improvement by reconstructing 

embankments over full length of 1.86km and installing 450m of masonry lining from sta. 
0+450 to 0+550 and sta 1+200 to 1+550 and several structures including culverts, drops 
and offtakes  

(iii) HW 3 to support:  
(a) RMC - cleaning canal / reconstructing embankments with lining installed in 

sections from sta 0+000 to 0+800. 0+900 to 1+213, and 1+220 to 1+580.and 
several structures 

(b) LMC - installing 60m of masonry lining from sta. 0+00 to 0+060 
(c) LMC-R - cleaning canal / reconstructing embankments and lining over full length 

of 1.17km  
(d) LMC-L – construction of 150m of flume on soil embankment 

The environmental classification is confirmed as category B and an initial environmental 
examination and environmental management plan has been prepared.  

The cost breakdown for each of the proposed weir is provided in the Table below. The cost per 
ha for HW1 and HW 1.1 lacks cost effectiveness given that the expected benefits are small limited 
to sporadic small increases to wet season rice during years of when there are severe dry periods 
in the wet season. 

The cost of the H2 and H3 irrigation command area investments is KN 6.19 billion (USD 0.74 
million) equivalent to KN 32 million (USD 3,800) per ha of command area overall and includes the 
costs of fish pond excavation and two fish passages in H2 and H3. 

The construction cost estimate for the road from weir 1 to Ban Xouan is KN 4.12 billion (USD 0.49 
million) or KN 2.0 billion (USD 0.24 million) per km.  

The project sustainability has been assessed with detailed estimates of the operational and 
maintenance costs indicating an annual cost of KN 40 million per annum for operational costs 
including the water user groups costs, and KN 79 million for the maintenance costs or a total of 
KN 119 million equivalent to KN 490,000 per hectare ($39/ha). The KN 490,000 will need to be 
financed from the irrigation service fee and based on the project cropping intensity and crop 
returns would equate to 2% of net gross margin per hectare. Water users will need to understand 
the cost implications of the O&M and their requirement to accept these costs prior to investment 
and construction proceeding.  

Overall the subproject is assessed as economically viable with an economic internal rate of return 
of 21% for the irrigation construction program. 
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In conclusion the subproject is assessed as being feasible with the caveat that the land acquisition 
and resettlement safeguards and costs remain incomplete.  
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A. Output 2: Nam Tong Catchment Watershed Ecological Services Protected 

The upper catchment above the HW1 (totaling of 40km2) is mostly allocated to Ban Xouan village 
that has developed the initial land use allocation zoning plan produced by TABI in 2011. The 
catchment includes conservation and village forest (accounting for 66% of the catchment) plus a 
further 286ha of annual rotational swidden agriculture (8%), 102 hectares of livestock pasture 
(3%), 566ha for forest tea production (17%). The high value forest tea production is low density 
tea under forest cover that supplies into China for the spring and autumn flush at premium prices.  

The project will support the implementation of the land use plan including reconfirming land use 
zones, development of land use objectives by zone, setting physical targets for each priority land 
use zone and then implementing these over the 5 to 7 year implementation period. As a starting 
point a rapid land use plan update will be undertaken that will develop land use change options 
and physical targets for these. Based on the preferred land use change models and the 
associated physical targets the SRIWSM investment will be defined. Initial consultations have 
established agreement over the process and have indicated what land use change is likely to be 
required to improve permanent vegetative cover. These improvements include establishing 
perennial vegetative cover through forest tea expansion and infill planting of existing forest tea, 
natural regeneration of degraded forest and the retirement of the rotational upland cropping areas 
in return for wet season irrigation. A total of 6 check dams will be used to retain rainfall in the 
catchment longer. 
 
  



 

 

SUBPROJECT CONTEXT 

II. INTRODUCTION  

A. Background  

1. The proposed subproject site is located 36km north east of Phansavanh City at Km 8 -10 
along the provincial road 1C from the junction with the National Road No. 7 of Peak District of 
Xiangkhouang Province – see Figure 1. There are 3 administrative villages of Peak District (1). 
Mieng/Nalam Village, (2) Khangvieng Village, and (3) Ban Xouan Village that support 230 
households and a total population of 1428.  

2. Nam Tong involves proposed investment from ADB into both irrigation and the upstream 
catchment programs. Nam Tong is a series of hydrologically linked irrigation schemes, which 
currently consists of three headworks. From the upstream these are referred to as Headworks 1 
(constructed in 2002 by the ADB CMI project) a simple weir with canal offtake on both true right 
and true left that were designed to support a total of 50 hectares of command area with 27 
hectares on the true left and 23 hectares on the true right canals. Within 3 irrigation seasons the 
true right canal was damaged and no irrigation from this canal was possible. Headworks 2 in the 
mid reach of the irrigation was a wire mesh gabion based in stream weir with an offtake canal on 
true left of the river supporting 50 hectares of command area. Headworks 3 was built in 1968 
under the Lao -Vietnamese Friendship Assistance Program and upgraded in 1987 by the Lao 
Gov’t and again in 1996 by IFAD/Lao Govt/Farmers (20:40:40 cost sharing). The headworks is a 
low run of river weir that supports canal offtakes on both true left and right of the river that support 
123 hectares of command area and is the bottom of the subproject. The weir and canal offtakes 
are vulnerable to out-flanking and canal damage during flood events.  

3. Above Headworks 1 the catchment is about 4,000 hectares of upland land uses. Currently 
there is one village resident within the catchment Ban Xouan village. There is currently rainfed 
wet-season riparian zone rice production along both upstream rivers. The catchment above the 
Headworks 1 is allocated to Ban Xouan village and land allocated to alternative land uses was 
agreed with TABI (2011). The allocation plan include high value forest tea production 566ha (17% 
of catchment area) under forest cover, fodder production for livestock (555ha (17%), upland 
agriculture swidden agriculture that is rotated on a five year rotation for 200ha (8%) and 
approximately 2,229 ha of village and conservation forest 

4. During the wet season the command area is used for the production of wet season rice 
being Khao Kai Noi – a speciality branded small grain rice that is only registered for production in 
Houaphan and Xiangkhouang provinces. Dry seasons are considered to be too cool for rice 
production and as such no dry season irrigated rice is produced.  

5. There is limited dry season cropping mostly in the command area of HW3 including 
cucumber, garlic and chilli production and green leafy vegetables for both household use and 
sale. Small areas are being produced along the main canal from HW 2. Dry season command 
area is mostly used for communal livestock grazing, with straw residues and weed and crop 
regrowth being grazed. The quality of fodder is low with liveweight and body condition losses 
reported during the dry season being a major impediment in reproductive performance and the 
value of animals for sale.  

6. The upper catchment above the Headworks 1 is allocated to Ban Xouan village and land 
use is guided by the land use allocation plan produced by TABI (2011). Currently, there are 565 
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ha of upland rotational cropping, areas subjected to dry season burning, 375 (11%) % of the 
catchment is allocated to conservation forests, with a further 55% assigned to other forest use 
categories including 555ha (17%) is used for cattle grazing resulting in significant leels of 
degradation– see table 1.  

 

7. The completion of the proposed land use allocation plan in 2011 has not resulted in any 
implementation that changed land uses to ensure the ecological objectives of each land zone is 
being protected. The project will support the implementation of the land use plan by setting 
physical targets for the priority land use zones and then implementing these over the 5 to 7 year 
implementation period.  

No. Land Use Management Zone Area Percentage
1 Conservation And NTFP Forest 616           18.3                

11 Village Managed Use Forest - For Livestock 555           16.5                

12 Village Managed Use Forest - General Purpose 683           20.2                

13 Village Watershed Protection Forest 375           11.1                

Sub-Total of Forest Categories: 2,229       66.1               
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Figure 1: Subproject Location  
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B. Catchment description  

8. The Nam Tong watershed is located in Peak District Xiangkhouang Province. The 
watershed area is accessible by paved road for 36 Km from Phonsavan Town through the route 
Phonsavan – Latbouak- Mieng Nalam. From Nalam administrative village the Xouan village is 
accessible by track to headworks 1 (2km). An alternate route via Latbouk- Or Anh – Xouan village 
is available however this is 11km longer and is accessible only in the dry season via an earthen 
road to Phoukiou.  

9. The watershed area is about 40 Km2 along the lower part of Phou San Mountain. The 
catchment or watershed has two elevation zones starting from the lower zone from ranging from 
1,200m a.s.l. to 1,340m asl at Ban Xouan and a higher elevation zone ranging from Ban Xouan 
to Phousanh Mountain with the height of 2,218m asl.  

Figure 2: Nam Tong Watershed 

 

10. The catchment is relatively small and is characterized by a low drainage density. The 
average slope is comparable to most northern mountain catchments.  

Table 1: Nam Tong Catchment Characteristics 

Name 
 

Annual 
Rainfall 

(mm) 
Perimeter 

(km) 

Mean 
Elevation 

(m asl) 

Drainage 
area 

 (km2) 

Cumulated 
stream 
length  

(km) 

Mean 
drainage 
density 
(km-1) 

Mean 
slope 
(%) 
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Nam Tong 1338 42.7 1563 39.9 0.207 0.01 23.6 

Source: IWMI, 2018 

1. Topography and geology 

11. The geology of Xiangkhouang Province is mainly a mixture of ancient igneous and 
metamorphic rocks aligned from north-west to south-east, between bands of younger rocks. 
Tectonically it is stable, and the rounded hill tops and slopes show more the effects of prolonged 
weathering rather than mass slope movement.  

12. Geotechnically, slopes formed in the older rocks should be strong, but there may be 
weaknesses – and a potential to landsliding – in the limited areas of younger and weaker 
sedimentary rocks. Major slopes, even in the stronger rock types, might have superficial layers of 
colluvium that could give rise to shallow slope failures.  

13. The topography of the Nam Tong catchment (see Figure 3) is defined by a series of 
tributaries that originate the eastern, northern and southern sides of the catchment. Within the 
upper valley, the terrain is steep, with convex slopes falling to a narrow valley bottom. The valley 
bottom broadens out, giving the flatter lowland that makes irrigated agriculture possible. 

Figure 3: Topographic Map of the Nam Tong Catchment. The Grid is at 1 km. 
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14. Soils are mostly Acrisols that are heavily weathered, clay-rich tropical soils that are usually 
moderately acidic and may have high iron and aluminium content, and relatively low fertility. In 
the lower-lying locations, where soil drainage is limited, soils are subject to waterlogging and have 
the characteristics of Gleysols i.e. soils subject to seasonal changes in saturation, and 
consequently the aeration and oxidising or reducing conditions that strongly dictate the growing 
conditions for plants. Luvisols also occur in some parts of the landscape, showing heavy leaching 
and the displacement of clay. 

2. Land use and Land Use Change  

15. A comparison was made of 2010 and 2018 satellite imagery to assess the general land 
utilisation and the trends over the last eight years. Based on this interpretation, the areas of 
different land cover were calculated as shown in Figure 4. 

Figure 4: Land Use Change in Nam Tong Catchment  

 

16. The catchment had been subject to heavy use before 2010, with nearly half of the mixed 
deciduous forest already cleared and replaced by regenerating vegetation. Interpretation of the 
mapping suggests that, between 2010 and 2018, the following changes appear to have occurred 
in the Nam Tong catchment. 

(i) There seems to have been very little upland cropping active in 2010, and at 95 
hectares in 2018, this still amounted to only just over 2% of the catchment. 

(ii) Poor image quality in 2010 means that the interpretation and detail are not as good 
as for 2018. Almost half (48%) of the catchment was classified as mixed deciduous 
forest in 2010. From the 2018 imagery, it was possible to distinguish between two 
forest types, and perhaps some of the regenerating areas could now be classified 
as forest. By 2018, a little more of the catchment (51%) was classified as forest. 
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(iii) The 2018 imagery shows some 709 hectares of the catchment to be bare ground. 
Most of this is actually grassland in effect, but with considerable presence of 
Eupatorium and Pteridium that presumably give a different spectral signature to 
the areas shown as grassland. Also, in the central-eastern part of the catchment 
are two high mountain tops, at about 2000 metres, which include some exposed 
rock and other naturally bare ground, which for some reason did not show up in 
the 2010 interpretation. The area of land that can be grazed by cattle is probably 
about 900 hectares, with the remaining areas classed as bare ground being around 
80 hectares, mostly recently cleared for cultivation. 

(iv) In 2010, about 1770 hectares was classed as fallow or regenerating vegetation. By 
2018, this had been reduced by almost half, but is now reclassified as grassland, 
bamboo and regenerating vegetation.  

(v) The area of paddy remains unchanged at 272 hectares, which at 7% is a relatively 
large proportion of a hill catchment and reflects the broad, flat valley bottom. 

 
3. Land Use Planning 

17. The catchment land of Ban Xouan village was completed by DALAM through the TABI 
project in 2011. The land use allocation plan – see Figure 5 has no action or implementation focus 
other than describing the proposed land use categories. The significance of the Land Use 
Allocation for the project is the soil and watershed ecological functions that are essential for long 
run irrigation sustainability whilst reduced through the deforestation are still in comparatively good 
condition with a significant proportion of the catchment remaining under perennial long term 
vegetative cover that prevents soil erosion and the subsequent downstream sedimentation of the 
Nam Tong river systems.  

18. The project objective in the catchment is to continue the process of establishing 
permanent forest cover and reversal of degraded forest cover to ensure sustained watershed 
environmental services. To do so will require changes to land use behaviors that create risks to 
the services especially soil and water conservation objectives.  
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Figure 5: Land Use Zoning Map (ex TABI, 2011) 

 

 

 
III. SOCIAL CONTEXT  

19. A socio-economic survey was conducted in the subproject villages during April 2018, using 
a purposive sample representative of the community’s wealth groups, vulnerable and poor 
households, ethnicity, land holding and access to irrigation. The sample was not intended to be 
statistically significant, but representative1. The following are the significant findings based on 
social descriptives, demographics and well-being variables. 

A. Population Demographics  

1. Administrative Structure 

20. The subproject area consists of three main villages, two of which comprise several 
hamlets. From the lower end of the subproject command area Khangvieng village administers 
Khangvieng, Phai Gnum, Poungpan hamlets and is associated with the head works 3 with a 
command are of 123ha.  

21. In the mid reaches Mieng Nalam village administers Mieng, Nalam, Gnan and Nasang 
hamlets, all of which are inhabited by the Lao-Tai group and are associated with HW2 with a 

 
                                                
1 See Annex 1 for details 
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command area of 50ha and also headworks 1 with a command area of 27 hectares plus a non-
functioning command area of 23ha on the true right bank.  

22. Approximately 2.2km above headworks 1 the Ban Xouan village comprising people of the 
Iu-Mien ethnic group is associated with the upper catchment management program. 

2. Population 

23. There are 230 households (266 families) with 1,428 inhabitants (751 females) living within 
the villages. The average household comprises 6.2 persons with the mean family size being 5.4 
persons.  

24. The ethnicity includes 212 hh (89%) from the Phuan ethnic group (belonging to the Lao-
Tai ethno-linguistic group) while 26 hhs (11%) are Hmong, belonging to the Hmong-Mien group. 
A total of 3 vulnerable households are identified in the subproject area, which the WUG-
Committee and Village Authorities of all 6 Subproject hamlets confirmed were not ethnic groups.  

Table 2: Household Data 

Subproject Village 
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Hh Num Num Num hh Pers hh hh hh hh 

1. Khangvieng 135 162 769  445  5.7 4.7 5   1 1 

 -Khangvieng Hamlet 53 65 280 136 5.3 4.3 3    1    

 - Phai Gnum Hamlet 42 57 233 119 5.5 4.1         

 - Poungpan Hamlet 40 40 256  190 6.4 6.4 2        

2. Mieng/ Nalam 77 77 473 213 6.1 6.1 1 3 1   

 - Mieng Hamlet 25 25 113 52      1 1  1    

 - Namlam & Gnan 
Hamlets 

40 40 189  92       2      

 - Nasang Hamlet 12 12 171  69             

3. Ban Xouan  18 27 186  93 10.3 6.9 1 2 1 1 

Total 230 266 1,428 751 6.2 5.4 7 5 3 2 

% of female 
population (%) 

    100% 53%             

 
25. Households are generally one family, 36 (16%) households do however support two 
families. The average size of household varies by ethic group with an average of 5.9 persons for 
the Lao-Tai group, and 7.1 persons for the Hmong Iu-Mien group. Family size varies slightly with 
families from the Lao-Tai group averaging 5.4 and families from the Hmong group averaging 6.9 
members.  

26. Two households are landless, while 5 are considered poor which equates to 3% of the 
overall households, although this ranges from 10% in Ban Xuoan to 4% in Nalam and zero in 
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Khangvieng. The poverty rates are very low compared to the provincial and national poverty head 
count rate of 28.2% and 24.8% respectively.  

27. Three households (1 in each village) have been identified as vulnerable with a total of 7 
female headed households in the three villages. The Village Authorities report that the villagers 
provide assistance for female and vulnerable household for rice transplanting and harvesting as 
they are often short of labor with some having disabled household members.  

3.  Age 

28. For the HHs surveyed, 39% of the population are children – with a 100% school 
attendance reported by village officials. Khangvieng has a primary school and a middle school, 
Mieng/Nalam school only has primary grades 1 to 3, and students must go to Nhyot Ngeun (or 
Khangvieng) to complete primary school - up to 5 km distance. Ban Xouan village does not have 
a school with children going to Mieng Nalam (4km) for primary school or Nhyot Ngeum (9-10km) 
for high school. Of the surveyed HHs, some 43% of the population were either preschool or school 
age with 30% of these studying at college or tertiary institutions.  

29. The average age of the heads of household are by Lao standards relatively young at 48 
yrs for men and 43 years for female partners. Khang Vieng has an older population than the other 
villages see Table 3. 
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Table 3: Survey Sample Age Distribution 

Sub project 
Villages 

No. 
HH 
survey 

Total 
Survey 
Popn. 

Ave 
Survey 
HH Size 

Ave Age 
of 
Husband 

Ave 
Age of 
Wife 

Total 
No. 
Children 

Under 
school 
age 

At 
School 
or 
College 

% 
Children 
at 
School 

Mieng/Nalam 7 38 5.4 46 42 15 2 13 86.67 

Khangvieng 7 41 5.9 56 49 11 3 8 72.73 

Souane 6 39 6.5 42 40 20 0 20 100.00 

  20 118 5.93 48.00 43.67 46 5 41 89.13 

 

4. Land Use and Ownership 

30. Within the Nam Tong irrigation command areas for H1, H2, H3 there are a total of 139 
HHs (61% of the total residents of the community) sharing 224.3ha of wet season irrigated area 
command areas and a total of 112 HHs (49% of community) share the existing 40ha of dry season 
irrigated area for cropping however all households with livestock use the command area for 
shared grazing of cattle, horses, and buffalo – see table 6. 

31. The dry season cropping is undertaken in the lower part of the valley surrounding 
Khangvieng, Phai Ngum, Poungpan, Mieng, Nalam & Ngun hamlets and Nasang. Upper 
catchment irrigators indicate no interest in dry season cropping. All irrigated land is registered to 
users with supporting titles.  

32. Within the upper catchment most land is allocated to the Ban Xouan village and 
recognised at the District and Provincial level through the approval of the land use plans. The 
Xouan village Catchment land zone areas are presented in Table 5. The land area of Xouan 
Village is 3,373 hectares or some 84% of the total catchment drainage area with the margins 
along the western and (to a lesser extent) eastern catchment boundaries allocated to neighboring 
villages.  

Table 4: Xouan village Catchment Land Zoning (ha) 

No. Land Use Management Zone Area 

1 Conservation and NTFP Forest 616 

2 Fish ponds 4 

3 Maize 53 

4 Natural Grassland livestock land 91 

5 Pasture Livestock land 11 

6 Private Building Land 3 

7 Reserve Building land 3 

8.0 Rotation Upland Crop Area  

8.1 Rotation Annual Crop: Year 1 Zone 36 

8.2 Rotation Annual Crop: Fallow Year 2 93 

8.3 Rotation Annual Crop: Fallow Year 3 62 

8.4 Rotation Annual Crop: Fallow Year 4 58 

8.5 Rotation Annual Crop: Fallow Year 5 73 

 Sub-Total of Rotation Crop Area 286 

9 Tea 566 
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No. Land Use Management Zone Area 

10 Unpaved Road 5 

11 Village Managed Use Forest - For Livestock 555 

12 Village Managed Use Forest - General Purpose 683 

13 Village Watershed Protection Forest 375 

14 Wet Rice Paddy land zone 86 

  Total 3373 

 

Table 5: Wet and Dry Season Irrigated Users and Crop Areas 

Name and Type of Existing 
Weir 

Beneficiary Village and 
Village Hamlet 

Total Population 
No. of Irrigation Users (beneficiaries) 

Wet Season 2017 Dry Season 2018 

No. of 
HH by 
village 

No. of Total 
Population 

No. of 
Female 

No. of Irrigation 
Users 
(beneficiaries) 

Planted 
to rice 

No. of Irrigation 
Users 
(beneficiaries) 

Total 
DS 
area 

Planted to mixed 
Vegetable 

Planted to 
Organic 
vegetable 

No. of HHs  Area No. of HHs Area No. HHs Area 

(HH) (Pers.) (Pers.) (HH) (%) (ha) (HH) (%) (ha) (ha) (HH) (%) (ha) 

Khangvieng Village   135 769 445 67 50% 97.0 47 35% 20.15 5.4 47 100% 2.4 

Hing Stone Masonry 
Weir 

 - Khangvieng Hamlet 53 280 136 39 74% 64.1 35 66% 13.65 4.2 35 100% 2.40 

 - Phai Ngum Hamlet 42 233 119 28 67% 32.9 12 29% 6.5 1.2 12 100%   

Nam Poung Concrete 
Weir 

 - Poungpan Hamlet 40 256 190 12                   

Mieng/Nalam Village  77 473 213 47 61% 98 65 84% 20 3.5 65 100% 0.16 

Nam Tong-1 Concrete 
Weir 

 - Mieng Hamlet 25 113 52 25 100% 50 25 100% 8 2 25 100% 0.16 

Nam Tong-1-1 (Kai) 
Concrete Weir  

 - Nalam & Ngun Hamlet 40 189 92 22 55% 48 40 100% 12 1.5 40 100%   

Namkha Traditional Weir  - Nasang Hamlet 12 171 69 12                   

3 Nhot Tong Irrigation 
Systems 

  18 186 93 25   29.3               

Nhot Tong traditional weir 

 - Ban Xouan Village 9 75 25 9 100% 10               

 - Oh Anh village N.A.     3   4               

 - PhouSan Village N.A.     1   0.7               

Pha Hine traditional weir  - Ban Xouan Village 5 43 20 5 100% 7               

Napiet (Houay Fane) 
traditional weir 

 - Ban Xouan Village 3 19 11 3 100% 4               

 - Oh Anh village N.A.     2   2               

 - Nhot Ngeum village N.A.     2   1.6               

Grand Total    230 1428 751 139 61% 224.3 112 49% 40.15 8.9 112 100% 2.56 

5. Ethnicity 

33. In the subproject area there are two ethno-linguistic groups: (i) Lao-Tai, and (ii) Hmong Iu-
Mien. The Lao-Tai originate from the Phuan subgroup, accounting for 212hh (89%) and 81% of 
current wet season irrigation users. The remaining 11% are from the Hmong – Iu Mien group (26 
HHs. Members of the Hmong -Iu Mien group have been living in the community from 1 to 57 



14 

 

years. On average these ethnic group households have been in the subproject area for 27 years 
and are fully integrated.  

Table 6: Population and Ethnicity 

 
34. The ethnic groups in the Nam Tong subproject are classified as Indigenous People as per 
the ADB SPS (2009), with the subproject classified as having no impact and Category C according 
to the ADB safeguard provisions2. Overall the ethnic groups are fully integrated socially and 
economically having made the transition away from their traditional livelihoods and ancestral 
areas and have integrated into mainstream Lao socio-economic systems. The transition has been 
spurred by various influences going back over the past 70 odd years and include war and social 
upheaval, UXO prevalence, eradication of opium and shifting cultivation (slash and burn farming), 
environmental and watershed protection and also the need for improved access to services such 
as education and health.  

35. During the 1990’s, the Government programs to halt opium production and slash and burn 
cultivation to arrest deforestation many ethnic groups were relocated from highland and upland 
communities into lower areas. Later, in the early 2000’s the Government program continued under 
a rationale of consolidating remote sparsely populated into lowland areas to enable better access 
to government services.  

 
                                                
2 Refer to the ADB REGF document for an assessment of the IP status 
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(HH) (Fam.) (Pers.) (Pers.) (HH) (Pers.) (Pers.) (HH) (Pers.) (Pers.) 

1. Khangvieng 135 162 769  445  135  769  445        

 - Khangvieng 
Hamlet 

53 65 280 136 53 280 136       

 - Phai Gnum 
Hamlet 

42 57 233 119 42 233 119       

 - Poungpan 
Hamlet 

40 40 256  190 40 256  190       

2. Mieng/ Nalam 77 77 473 213 77 473 213       

 - Mieng Hamlet 25 25 113 52 25 113  52       

 - Namlam & Gnan 
Hamlets 

40 40 189  92 40 189  92       

 - Nasang Hamlet 12 12 171  69 12 171  69       

3. Ban Xouan  18 27 186  93       18 186 93 

Total 230 266 1,428 751 212 1,242 658 18 186 93 

% of female 
population (%) 

     53%    53%    50% 

% of Pop by EG         89%     11%     
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36. During, and in some instances prior to these programs, some ethnic groups elected to 
relocate voluntarily as securing livelihoods in the remote upland and highland areas is 
considerably harder than in lowland areas. Many of the ethnic group households prefer to relocate 
within kin –relationships including extended families. Arrival in-migrating households are often 
engaged in periods of extended visitation prior to making the final move into the lowland areas.  

37. Ethnic Groups mostly live in Ban Xouan village with livelihood linked to upper catchment 
land that includes forest tea plantations, fodder for livestock, and small areas of shifting cultivation. 
The Ban Xouan village is fully integrated into the cash market driven economy especially the value 
chain for high value forest tea. 

38. The following table indicates the current sharing of the irrigation facilities and the ethnicity 
of irrigation users. As can be seen, the Hmong villages at the top of the valley are only able to 
access wet season irrigation, and this being due to their use of the traditional Nhyot Tong weir. 
The other Hmong villages reported (Oh Anh, Nhyoy Ngeum and Phousan) are using the Phan 
Hine and Na Piet traditional weirs outside of the Nam Tong subproject areas. 

Table 7: Irrigation Use by Ethnicity 

Weir 
Subproject 

Village 

No. Irrigation Users by ethnic (Wet Season 2017) No. Irrigation Users by ethnic (Dry Season 2018) 

No. of 
total 

irrigation 
users by 
village 

Phuan Hmong  Total 
WS 
Irrig 
Area 

No. of 
total 

irrigation 
users by 
village 

Phuan Hmong  
Total 
DS 

area  No. of HH No. of HH No. of HH No. of HH 

(HH) (HH) (%) (HH) (%) (ha) (HH) (HH) (%) (HH) (%) (ha) 

Hing Stone 
Masonry 
Weir 

Khangvieng 39 39 100%     64.1 35 35 100%     13.65 

Phai Ngum 28 27 96% 1 4%  32.9 12 12 100%     6.5 

Nam Tong-
1 Concrete 
Weir 

Mieng 
Hamlet 

25 25 100%     50 25 25 100%     8 

Nam Tong-
1-1 (Kai) 
Concrete 
Weir  

Nalam & 
Ngun 

22 22 100%     48 40 40 100%     12 

Nhot Tong 
+ Pha Hine 
+Napiet 
traditional 
weirs 

 Ban Xouan  17     17 100% 21             

 Or Anh1 5     5 100% 6             

 Nhot 
Ngeum1 2     2 100% 1.6             

 Phu San1 1     1 100% 0.7             

Totals 139 113 81% 26 19% 224.3 112 112 100% 0 0% 40.15 

Note: 1 Not included in the SRIWSM project 

 

39. An ethnic group focus group discussion (with 12 representatives from the Ban Xouan 
Hmong community - 8 men and 4 women) identified the following issues. The Ban Xouan 
community is ethnically homogenous and is more connected with other Hmong villages that are 
using the Pha Hine and Na Piet weirs, and that lie along the existing village access road to north 
east of the Nam Tong River catchment. The Ban Xouan focus group prioritised an upgraded 
access road to link them with the Nam Tong irrigation community, reducing their travel time from 
village to district by more than half. Currently, vehicle access from the SP villages to Ban Xouan 
is not possible. Vehicles can travel to about 2 km before the village and the road is then reduced 
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to a walking track that goods and school children must use. Annex 2 has details from the ethnic 
group focus group discussion. 

6. Gender 

40. Women represent 53% of the sampled population, slightly higher than the national 
average of just under 50%. There are 7 single female heads of HH (3% of total HHs), which is 
well under the national average of 13.2%3. Within the survey households, some 38% of the female 
population are either below school age, or are attending school or college. 

41. Women are represented on both village committees and the Elders’ Committee, which 
acts as an advisory group to the village committee, in each village, and each also has a 
representative of the Lao Women’s Union. 

Table 8: Women in Decision Making 

Subproject Village 
Village Committee members Elders and Other Key Persons 

M F % F M F % F 

Khangvieng 4 1 20% 42 12 22% 

Mieng/ Nalam 4 1 20% 33 11 25% 

 Ban Xouan  4 1 20% 14 3 18% 

 
42. The socio-economic survey included both separate men’s and women’s focal groups 
(FGs). Three men’s and three women’s focus groups were organized in three villages with a total 
of 73 participants (36 men and 47 women). The women’s group discussions were facilitated by 
female members of the survey team. The groups discussed a range of subjects in order to identify 
gender based roles, responsibilities, constraints and needs related to irrigated agriculture and 
socio-economic development. The main issues identified informed the development of the gender 
actions reported in the subproject design below. 

Table 9: Men and Women's Focal Group Participation 

Village Women Men Women Men Total in FGDs 

 Lao-Tai Lao-Tai Hmong Hmong  

Khang Vieng 12 10   22 

Ban Xouan    4 8 12 

Total 12 10 4 8 34 

 
43. Women report being overburdened with their reproductive role of mother, family care 
giver, housekeeper, cook, water collection, in addition to their productive roles as farmer, NTFP 
and handicraft producer and to a lesser extent shop keeper and trader. The women’s group 
considered gender sensitivity and awareness training for the community could assist relieving 
their time poverty as they doubted many men understood the issue of time poverty and its 

 
                                                
3 2015: 4th Population and Housing Census (Lao Stats Bureau) 
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consequences. No gender or ethnic group sensitivity and awareness training had been provided 
to the community as yet. 

44. On-farm tasks such as feeding livestock were shared between men and women, with 
women tending more to the small livestock. Women reported being responsible for seed 
preparation (soaking and covering to encourage germination). Both men and women reported 
tending to growing crops, rice and vegetables, and weeding, transplanting and harvesting. Both 
men and women took part in collecting NTFPs in season.  

45. Men undertook fishing and hunting, whilst women did weaving and dye preparation. 
Women are also responsible for boiling water for home consumption and much of the water 
collection, although this task is sometimes assisted by men. Men were responsible for cutting and 
collecting firewood, and women are also collecting and carrying firewood back from the forest and 
upland fields. The SES report contains more details of task allocation within the household. 

46. Both men and women participants agreed that women controlled the household budget 
and finances. Most investment decisions are made jointly between husband and wife, particularly 
those in relation to labor use and cropping plans. Women are able to derive their own income 
from activities such as weaving, local sale of vegetables and NTFP collection. Men and women 
were seen as jointly managing the sale of rice and large livestock whilst sales of cash crops, 
NTFP, small livestock was usually managed by women. 

47. Annex 3 provides an analysis of the issues reported by the participants and these form 
the basis of the proposed gender actions. The provincial and district levels currently have limited 
female staff and particularly field staff undertaking agriculture and irrigation technical extension 
work. It is reported that women are often placed in administrative and clerical positions rather than 
technical positions requiring field work especially at PAFO level. At district level there are very 
few staff overall, limiting the capacity to respond to community training needs, and the number of 
female to female trainers. 

Table 10: Female PAFO, DAFO Staff 

Xiangkhouang 
Province 

Total Staff Male Female % Staff are F 
Female 
technical 
staff 

% Female 
Staff are 
Technical 

PAFO 203 155 48 24% 0 Nil 

PIS 19 17 2 11% 0 Nil 

Total 222 172 50 23% 0 Nil 

Peak District Total Staff Male Female % Staff are F 
Female 
technical 
staff 

% Female 
Staff are 
Technical 

DAFO 52 34 18 35% 3 17% 

DIS 2 1 1 50% 1 100% 

Total 54 35 19 35% 4 21% 
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7. Labor supply  

48. A total of 58% (68 people) of the respondents are permanent farm laborers, 39% (46 
people) are under age or at school, and 3% (4 people) are elderly (over 70 years old and includes 
one disabled person). Of the resident population, very few migrate for temporary work. Four 
household have a member leaving the village on a seasonal basis to work as an agriculture labor, 
and one household has a member leaving the village regularly work in the construction industry.  

49. From the sample there is about 2.4 persons available to work on each household farm full 
time, excluding those with a permanent salaried job, and those operating a shop or business. 
Table 11 indicates the full-time on-farm labor available to the household ranges from 1.86 to 2.83.  

Table 11: Household Labor Availability 

Subproject 
Villages 

Total 
Survey 
Popn 

Under School, 
At School or 
Not Working 

Total PPI 
Working 

Includes 
Govt/Priv 
Employee 

Ave 
Persons 
Available 
to work 
on farm** 

People 
Have 
shop or 
Business 

Ave PPI 
Available 
for full 
time farm 
work only 

Mieng/Nalam 38 17 21 5 2.29 3.00 1.86 

Khangvieng 41 13 28 7 3.00 3.00 2.57 

Souane 39 20 19 2 2.83 0.00 2.83 

  118 50 68 14 2.70 6.00 2.40 

 
B. Poverty and wellbeing measures 

50. The Nam Tong community is not poor by national standards and are considered 
reasonably well-off. The Mieng/nalam village reports only 3 poor households (4% of hh), and only 
1 HH in Ban Xouan village (4%), well below the national average of 24.8%4. The poor HHs 
generally lack sufficient labor in the family and the one poor household in Ban Xouan village has 
a disabled head. Village authorities reported a total of 7 single female heads of HH, 5 residing in 
Khangvieng village and one each in Mieng/Nalam and Ban Xouan village. One single woman 
headed household in Khangvieng was identified as vulnerable. The village authorities in all 
villages confirm that community labor is mobilized to assist these disadvantaged HHs especially 
at rice transplanting and harvesting times. 

Table 12: Poor and Vulnerable Households 

Village/Hamlet No. 
HHs 

Pop. No. 
M 

No. F % F Single 
F HHs 

Poor 
HHs 

Landless 
HHs 

Other 
Vulnera
ble HHs 

Ave 
Size 

of HH 

1. Khangvieng 135  769  324  445  58% 5   1 1 5.7 

 - Khangvieng 53 280 144  136 49%         5.3 

 - Phai Gnum  42 233 114  119 51%         5.5 

 - Poungpan  40 256  66  190 74%         6.4 

 
                                                
4 Prime Minister Decree No. 285/ PO on Poverty and Development Standard,13 Oct 2009: Standard to measure poverty 

at individual level: 1): at country level 192,000 kip per person per month; 2) In rural area: 180,000 kip per person per 
month and 3): In urban area: 240,000 kip per person per month. 
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Village/Hamlet No. 
HHs 

Pop. No. 
M 

No. F % F Single 
F HHs 

Poor 
HHs 

Landless 
HHs 

Other 
Vulnera
ble HHs 

Ave 
Size 

of HH 

2. Mieng/ Nalam 77 473  260  213 45% 1 3   1 6.1 

 - Mieng  25 113 61  52 46%         4.5 

 - Nalam & Ngun 40 189   97  92 49%         4.7 

 - Nasang  12 171  102  69 40%         14.3 

3. Ban Xouan  18 186   93  93 50 1 2 1 1 10.3 

Total 230 1,428 677 751   7 5 2 3 6.2 

% Population   100% 47%  53%             

 
1. Income levels and income diversification 

51. All households to varying degrees rely on agriculture for their livelihood, however the 
majority of income is earned off-farm through trading, government and private salaries (and 
pensions) and paid labor away from the village. Agriculture is more important to the lower wealth 
group than for wealthy or middle income households. 

a. Agricultural Income 

52. About 145 HHs derive limits benefits of dry season cropping compared to 221 HHs 
benefitting from wet season supplementary irrigation. The total lowland terraced area is around 
347 ha (of which 244 ha is within the subproject) irrigated for wet season rice by 221HHs. Some 
73 ha are planted to different cash crops cultivation such as chili, sweet corn and maize, and other 
vegetables. The wet season crop is dominated by Khao Kainoy5 is a sticky rice variety planted for 
consumption and sale of surplus within the local market and to buyers from Peak and Kham 
Districts. The local plain rice variety (Chao Deng) is a traditional variety planted by about 5% of 
HHs and is used for noodle processing in the area.  

Table 13: Wet and Dry Season Crop Areas 

Subproject 
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(ha) (ha) (HH) (ha)  (ha) Crops (ha) (ha) (HH) (ha) (ha) (ha)   

1. Khangvieng 35 351 130 0 
Garlic, 
Vegetable 

0   190 152 130 152 0 38 
Chili, Corn 
Vegetables 

2. Mieng/ Nalam 24 3 15 0 
Garlic, 
cabbage 
Vegetable 

21 
Garlic, 
cabbage 
Vegetable 

110 89 76 89 0 21 
Chili, Corn 
Vegetables 

 
                                                
5 Khao Kainoy is the Local Identity Glutinouse Rice Variety in Houaphanh and Xiangkhouang Provinces. The variety is 

adoptive to high and cool land areas especially in the North-Eastern Provinces of Lao PDR. 
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3. Ban Xouan  14 0 0 0 None 14 
Tea 
Vegetable 

44 30 15 30 0 14 
Tea, Corn, 
Cucumber 

Total 73 38 145 0   35   344 271 221 271 0 73   

Note: field interviews identify similar number of households but a far smaller area of crops being grown probably up to 5.4ha 

 
53. Land use planning has been carried out in the area in all 3 villages, and slash and burn 
shifting cultivation has been virtually ceased. Only a small number of HHs from Ban Xouan village 
still practice some upland cultivation. There are 10 households in Ban Xouan using fixed rotational 
swidden systems growing upland rice mixed with some consumable crops (7ha), and these fields 
have a 3 to 5 year fallow period.  

Table 14: Village Land Use Planning 

Subproject 
Village 

Prod 
Forest 
(ha) 

Conserv 
Forest 
(ha) 

Fish/frog 
ponds 
(No.) 

Land 
Use 
Planning 
(Y/N) 

Residential 
Land 
Certificate (%) 

Agriculture land 
certificates (%) 

Village 
boundary 
demarcated 
(Y/N) 

1. Khangvieng 85 254 15 Yes 
Only 
Acknowledging  

Only 
Acknowledging  

Yes 

2. Mieng/ 
Nalam 

0 0 0 No 
Only 
Acknowledging  

Only 
Acknowledging  

Yes 

3. Ban Xouan  0 0 0 No 
Only 
Acknowledging  

Only 
Acknowledging  

Yes 

 
54. Villagers in Ban Xouan and other adjacent villages own and manage small tea plantations, 
harvesting fresh leaves selling to a Chinese tea processing company with a representative in Ban 
Xouan village6.  

Table 15: Upland Crop Areas 

Village 

Permanent 
Upland 
Field Area 

No. 
HHs  

Non - 
Fixed 
Area 
under 
shifting 
cultivatio
n (ha) 

Crops 
Grow
n 

No. HHs 
involve
d 

Fixed 
Area 
under 
swidde
n 
system  

Crops 
Grown 

No. 
HHs  

Ave. 
Fixed 
Swidde
n Fallow 
period  

(ha) (HH) (ha) (HH) (ha) (HH) (Years) 

Khangvieng 0 0 0 0 0 0   0 0 

Mieng/ Nalam 0 0 0 0 0 0   0 0 

Ban Xouan  14 19 0 0 0 

7 
Rice, Maize, 
consumable 
crops 

10 5 

 14  

Tea (400-
500 years 
old) 19   

 
55. HHs with dry season water obviously have the opportunity to derive much more income 
from agriculture than those without. Whereas the wet season is used to grow the HH’s annual rice 

 
                                                
6 See the NRI-AF2 Value chain report on Phousan Tea. 
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stock and sell any surplus, the dry season is used to grow higher value vegetable crops. The 
following table compared agriculture income from HHs with and without dry season irrigation.  

Table 16: Income with Irrigation 

HH With Irrigation (includes all field crops) 

Village 
Irrigated 
area 

A
ve

 Ir
ri

g
at

ed
 

A
re

a/
H

H
 h

a 

L
o

w
la

n
d

 

R
ai

n
fe

d
 a

re
a 

A
ve

 L
o

w
la

n
d

 

R
ai

n
fe

d
 r

ea
/H

H
 

T
o

ta
l A

n
n

u
al

 

F
ie

ld
 C

ro
p

 

R
ev

en
u

e 

A
ve

 H
H

 A
n

n
u

al
 

F
ie

ld
 C

ro
p

 

R
ev

en
u

e 

T
o

ta
l A

n
n

u
al

 

F
ie

ld
 C

ro
p

 

E
xp

en
se

s 

A
ve

 H
H

 A
n

n
u

al
 

F
ie

ld
 C

ro
p

 

E
xp

en
se

s 

A
ve

 H
H

 G
ro

ss
 

P
ro

fi
t 

fr
o

m
 

F
ie

ld
 C

ro
p

s 

A
ve

 G
M

 p
er

 h
a 

  HHs Area Ha Area Ha             

Mieng/Nalam 3 0.09 0.03 3.18 1.06 31,700,000 10,566,667 2,200,000 733,333 9,833,333 9,021,407 

Khangvieng 5 1.5 0.3 8.1 1.62 116,400,000 23,280,000 6,000,000 1,200,000 22,080,000 11,500,000 

Souane 0 0 0 0 0.00 0 0 0 0 0 0 

Total 8 1.59   11.28             10,260,703 

             
 
56. On average, households with dry season irrigation generated 27% (2,170,447 kip) return 
per hectare compared to those without an irrigated dry season crop. Incomes could be 
significantly higher with more crop diversification and earnings are depressed due to the low 
returns from wet season rice. 

Table 17: Income without Irrigation 

HH With No Irrigation (includes all field crops) 

Village 
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HH 
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 Area Ha Area Ha Area Ha       

Mieng/Nalam 4 4.70 1.18 0.00 0.00 0.36 0.09 44,500,000 11,125,000 4,400,000 1,100,000 10,025,000 7,924,901 

Khangvieng 2 2.60 1.30 0.00 0.00 0.80 0.40 41,000,000 20,500,000 3,500,000 1,750,000 18,750,000 11,029,412 

Souane 6 4.10 1.03 1.70 0.85 0.10 0.10 69,500,000 11,583,333 6,500,000 1,083,333 10,500,000 5,316,456 

Total 12 11.40  1.70  1.26  155,000,000     8,090,256 

 

57. Based upon the HH sample taken, on average, HHs with irrigation are earning at least 2.5 
million kip per hectare more than those without, although the actual difference between incomes 
is believed to be considerably higher. Medium and well-off HHs are selling between 10% to 30% 
of the rice crop while poorer households report generally not selling rice when it is sold it is sold 
only when the new crop is approaching harvest. As reported above, the dry season produces the 
cash crop. 
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Table 18: Percentage of Produce Sold 

Subproject 
Village 

D
S

 R
ic

e 
t/

h
a 

W
S

 R
ic

e 
t/

h
a

 

Other DS Other WS 
% of Rice crop sold by 
HH 

% of Other crops sold by 
HH 

t/ha Crops t/ha Crops 
Well 
Off 

Med Low 
Well 
Off 

Med Low 

Khangvieng 0 3-3.5 30 garlic 

10 
Mix 
vegetable 

10% 10% none 30% 40% none 

8-10 
chilli / 
eggplant 

            

3-4.5 corn             

10 cabbage             

Mieng/ 
Nalam 

0 3.5  

10-30 Vegetable 5-10 
Mix 
vegetable 

20% 10% None 100% 100% 50% 

8-12 Cabbage 4 sweet corn             

   10 cabbage             

Ban Xouan  0 2 

0.3 
Phou San 
Wild Tea 

0.5 
Phou San 
Wild Tea 

None 30% None None 80% None 

10-30 Vegetable 3-4 Corn             

    10 Cucumber             

 

58. Off-farm, or more specifically, non-agricultural income, forms the main component of 
household income of both wealthy and middle income groups. Off-farm non-agricultural income 
equates to about 54% if averaged across all three villages.  

Table 19: Average Household Incomes 

Subproject village 

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

 High   Middle   Low  Rice 
Other 
crop 

NTFP Livestock Off farm 

1. Khangvieng 300,300,000 154,200,000 55,000,000 16.8% 14% 0.2% 9.5% 59.5% 

Average per capita/month 1,390,277 1,285,000 352,564           

2. Mieng/ Nalam 111,500,000 147,500,000 41,000,000 18% 8% 3% 11% 60% 

Average per capita/month 1,032,407 723,039 284,722           

3. Ban Xouan  132,400,000 86,000,000 18,500,000 22.5% 7% 18% 9% 43.5% 

Average per capita/month 919,444 477,778 128,472           

Total income 544,200,000 387,700,000 114,500,000           

Average per HH / year 77,742,857 55,385,714 19,083,333           

Average per Capita / Year 13,957,425 9,230,952 3,097,944           

Average per Capita / 
month 

1,163,119 769,246 258,162           

 
59. The wealthiest undertake trading and have at least one family member working for a 
monthly salary (public or private) or a person receiving a pension, and also plant crops. The 
medium wealth group similarly will include access to a regular monthly salary, plant crops work 
as agriculture laborers and also carry out a form of business from the home. The poorest group 
usually rely on crops and NTFP, although some may receive a pension or run a small grocery 
shop. 
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Table 20: Key Income Earning Activities by Wealth Group 

Wealth Group High No. HHs 
Active 

Medium  No. HHs 
Active 

Low No. HHs 
Active No. HHs in 

Wealth Group 7 7 6 

Income 
Earning 
Activity 

Ave Annual 
Income from 
Activity (Mill Kip) 

Ave Annual 
Income from 
Activity 

Ave Annual 
Income from 
Activity (Mill Kip) 

Trading 40 1 0 0 0 0 

Private salary 31.5 4 18.6 2 0 0 

Public salary 26 4 24 4 0 0 

Govt pension 22 3 0 0 12 1 

Field crops 15.8 7 17.2 7 11.9 6 

Agri labor 15.75 2 23 2 0 0 

NTFP 9 2 3.98 5 3.5 4 

Livestock 8.25 4 8.1 6 4 2 

Fish 6 2 0.2 1 2 1 

Non Agri labor 0 0 0 0 3 1 

Remittances 0 0 2 2 0 0 

Business 0 0 15 1 0 0 

Services 0 0 0 0 0 0 

Handicrafts 0 0 0 0 0 0 

Fruit 0 0 0 0 0 0 

Shops 0 0 0 0 4 1 

 
60. Households from the higher wealth group with the top three incomes all reported either 
receiving two salaries or a monthly salary plus pension. In most cases it is not the husband or 
wife working for the government or private company, but one or two of their adult children. From 
the respondents of the social survey 68 (60%) had paid employment in the household. Of the 68 
people working, some 14 (12%) are working full time for either a government agency, or a private 
company.  

61. On average agriculture provides 22% of the wealthy groups’ income. Livestock and NTFPs 
account for only around 6% and 4% respectively. Given the comparative lucrativeness of the non-
agriculture sources of income it is not surprising that people are now encouraging their children 
to complete schooling and then migrate into paid employment. 

Table 21: Income sources for high wealth – top three households 

Top 3 
Wealthiest 
HHs 

Kip per 
annum 

% of income from 

Agri 
Crops 

Private 
salary 

Govt 
Salary 

Govt 
Pension 

Livestock NTFP Fish Agri labor 

1 114,000,000 25.40 42.00 28.40 0.00 4.20 0.00 0.00 0.00 

2 109,500,000 23.20 25.00 19.70 13.20 13.70 0.00 3.60 1.40 

3 80,400,000 17.40 0.00 35.80 34.30 0.00 12.40 0.00 0.00 
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2. Livestock 

62. Livestock in Nalam and Khangvieng villaes are an important contributor to livelihoods and 
personal assets. Within the Nalam Village there are (i) cattle 350hd owned by 15hh, (ii) Pig 
100head owned by 77hh, (iii) Poultry 1400 head by 77hh. For Khangvieng there are (i) cattle 888 
head, (ii) Pigs 164 head, (iii) horses 128 head, (iv) poultry 6,916 head. The extensive livestock 
present in the subproject area provides both wealth and distress income security.  

C. Physical infrastructure  

1. Connectivity  

63. The Nam Tong Subproject is located at Km 8 -10 on provincial road-1C from the junction 
with the National Road No. 7 of Pek District of Xiangkhouang Province. The subproject villages 
are located at the distance of about 26 km Northern-Eastern of Phonsavan City the capital of 
Xiangkhouang Province. The three villages lie along the Provincial Road 1C is an all-weather 
sealed road with year round access. Physical infrastructure including water supply social 
infrastructure and road access is mostly in good above average condition. The exception being 
the connectivity with Ban Xouan and the dust along the Nalam stretch of the road running on the 
western boundary of the command area.  

2. Social services 

64. The villages are connected to the mains power grid and have cell phone coverage. The 
village authorities confirmed that all school aged children did attend school. Khangvieng has a 
primary school and up to middle high school facilities. Mieng/Nalam has only primary grades 1 to 
3, and students must go to Nhyot Ngeun (or Khangvieng) to complete primary school. 
MiengNalam to Khangvieng for some households is about 5 km. Ban Xouan village does not have 
a school as it is a very small village (18 HHs) and children go to MiengNalam for primary school 
or Nhyot Ngeum for high school. 

Table 22: Access to Public Services 

Subproject Village Distance to 
Primary School 
(km) 

Distance to 
high School 
(km) 

% School 
aged at 
school 

Distance 
to Health 
Post (km) 

Distance to 
nearest regular 
market (km) 

All year road 
access (Y/N) 

1. Khangvieng 0.2 0.2 100% 0.3 0.4 Yes 

2. Mieng/ Nalam 
0.3 Gr (1-3);  

5 (Gr 4-5) 
5 100% 5 5 Yes 

3. Ban Xouan  0.3 12 100% 10 10 No 

 
65. There is a health center at Khangvieng village that services the entire SP community but 
is unable to treat serious problems beyond an assisted birth. For more serious issues the people 
must travel to the provincial hospital (in Phonsavanh town) around 20 km away. 

66. The community is well served with village water supply which are gravity fed from a source 
around 1 to 2 kms from the villages. The supply is sufficient and does not run short in the dry 
season. 
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Table 23: Water Supply and Sanitation 

Subproject 
Village 

Has a village 
water supply 
system (Y/N) 

Source of 
WS 

domestic 
water 

supply 

Distance 
from 

Village (m) 

Source of DS 
domestic 

water supply 

Distance 
from 

Village (m) 

Does water 
supply run 
short in DS 

% of HHs 
with own 

toilet 

1. Khangvieng Yes GFS    2,000  Nam Tong    2,000  No 100% 

2. Mieng/ 
Nalam 

Yes GFS    3,000  3 sources  2500  No 100% 

3. Ban Xouan  Yes GFS    1,000  Nam Fan    1,000  No 36% 

 
67. The SES survey asked participants to identify community needs and development 
priorities. Two villages identified technical production training as the first priority, whereas Ban 
Xouan (at the top end of the valley) which has poor access to the village via a longer route, 
identified the need for access road improvement. Irrigation system improvements were also 
clearly articulated as a priority. The project expects to include the top two development priorities 
in the investment program. 

Table 24: Development Priorities 

Subproject Village Dev Priority 1 Dev Priority 2 Dev Priority 3 Dev Priority 4 CBOs (List) 
Other Dev 
Projects 

1. Khangvieng 
Technical training 
for growing crops  

Water 
Maintenance 
Management 

Technical 
training for 
livestock 

0 WUG CMI 

2. Mieng/ Nalam 
Technical training 
on growing crops 
and livestock 

1. Access road to 
village 
2. Water 
Maintenance 
Management 

Village meeting 
hall 

Head village 
office 

WUG CMI 

3. Ban Xouan  
Access road to 
village 

Increasing 
growing Phousan 
tea 

1. Irrigation 
System 
2. Water 
Maintenance 
Management 

0 0 0 
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REPRESENTATIVE SUBPROJECT OUTPUT 3: NAM TONG DRY SEASON IRRIGATED 
AGRICULTURE ADOPTED  

IV. SUBPROJECT DESCRIPTION 

A. Description of proposed subproject  

1. Description  

68. The proposed sub-project involves the expansion of irrigated agriculture in the lower Nam 
Tong valley, Pek District, approximately 20km to the north of Phonsavan. The subproject has two 
parts. Part one comprises 3 small offtakes in Ban Xouan Village (see figure 6) upstream of the 
cascade of 4 existing and new river weirs.  

Figure 4: Subproject Command Area 

 

69. Part 1 will support a small area of low cost irrigation command area that will secure the 
output from an existing rainfed wet season rice production area through wet season agriculture. 
The provision of the irrigation is part of a wider community catchment land use plan where 
community households currently undertaking shifting cultivation will cease these practices and 
move their labor to the irrigation command area to secure household food security. Construction 
of a new access road from the end of the existing road at headwork (HW) 1 to Ban Xouan is also 
included.  
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70. Part 2 is proposed to include 4 headwork weirs (labelled H1, H1.1, H2 and H3 running 
from upstream to the bottom of the overall irrigated command area) providing upgraded 
distribution systems in Miang, and Nalam hamlets in Ban Miang-Nalam, and Khang Vieng and 
Phai Ngum hamlet in Ban Khang Vieng. H1.1 is a new headworks whilst H1.1 and H3 are existing 
headworks requiring upgrading and the H2 headworks that failed.  

71. The expanded system including both part 1 and 2 serves a command area of 244 ha of 
wet season and dry season crops as well as supporting a network of fish ponds and livestock 
raising.  

72. The three Ban Xouan offtakes are to be farmer constructed with materials provided by the 
Project. They comprise of small mortared-gabion diversions with multiple pipes from two of the 
headworks and a minor canal from the third. They supply water to small irrigation blocks of 
between 2 to 4 ha. The pipes from two diversions are PE, 0.1m in dia. with lengths of 3 km and 2 
km respectively. The earth canal is 400m long.  

73. Nam Tong Weir 1 (HW1) is the upper weir in the cascade, located in Miang hamlet, 5.55 
km from the main road. Constructed in 2000 under the ADB CMI project, it operated for 3 years 
until the canals began to fail. The weir crest is 16m wide and 1.8m high with overall weir length of 
16m. It is structurally sound but the concrete is in need of resurfacing due to heavy abrasion from 
rock movement during floods. The canal offtakes are proposed to be rebuilt with protection 
screens, the eroding downstream apron repaired and a fish pass to be installed. Weir 1 services 
a total of 27ha.  

74.  There are two canals (LMC and RMC) that extend for 1460m and 640m respectively. The 
LMC serves 20 ha and is to be cleaned and lined for the first 150m. It is partially operational at 
present. The RMC serves 7 ha and is currently unusable. It is proposed that it be completely 
rebuilt, fully lined and partially covered to protect from landslides. The road adjacent to canal RMC 
which serves as the access to weir 1 will be upgraded to connect with the new road to Ban Xouan. 

75. Nam Tong Weir 1-1 is the second weir in the cascade, located in Nalam hamlet is a new 
weir to be constructed to replace the true right canal from HW 1. A rock masonry weir with crest 
22m wide and 1.3m high and overall weir length of 11m will feed two canals (LMC and RMC) that 
extend for 100m and 1250m respectively. The total command area is 23 hectares with the LMC 
serving 5 ha is to be lined for the first 50m. The RMC serves 18 ha and to be lined for 300m. 

76. Nam Tong Weir 2 is the third weir in the cascade, also located in Nalam hamlet and an 
ADB CMI project weir. Constructed in 2000, the gabion weir has washed out and a new rock 
masonry weir with crest 22m wide, 1.2m high with overall length 11 m is proposed as a 
replacement. It will be located some 30m downstream of the failed site and supplies one canal on 
the left bank serving 50ha. The existing 1,858m canal will be cleaned and 450m lined in two 
sections.  

77. Nam Tong Weir 3 is the fourth weir in the cascade, located in Ban Khang Vieng. This low 
concrete weir was built in 1968 under the Lao -Vietnamese Friendship Assistance Program and 
upgraded in 1987 by the Lao Gov’t and again in 1996 by IFAD/Lao Govt/Farmers (20:40:40 cost 
sharing). It is to be further upgraded and downstream erosion repaired under the sub-project. The 
upgraded structure will have a 26m wide crest and be 1.2 m high. It supplies two canals (RMC 
and LMC) serving wet season and dry season crops on 123 ha as well as a network of fish ponds. 
The RMC is 1580m long with the first 1214m lined. The LMC is a lined 60m canal that branches 
into LMC-R (1170m fully lined) and LMC-L (1390m of which 150m is to be lined)  
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78. The command area for the current wet season is 195ha (rice) with the dry season 
command area being limited to 53ha (vegetable sand field crops). The command area is located 
on both side of the Nam Tong river with mostly field to field flow from the canal for wet season 
paddy although there is some flow through existing unlined canals. There are 5ha of fish ponds 
in the command area of Weir 3, Dry season cropping is constrained at present due to the inability 
to distribute water and labour shortages.  

Figure 5:Proposed Command Area Headworks 1 and 2 

 



29 
 

 

Figure 6: Command Area – Headworks 3 

 
79.  

80. There are no problems reported for access to the command areas for agricultural activities 
However, a new 5.5 m wide, 2.2 km access road is included in the sub-project running from HW1 
to Ban Xouan which will provide a considerably shorter and therefore faster route to the village 
from Pek District. At present, it takes over 1hr to travel from Pek District to Ban Xouan over a very 
difficult road whereas the new distance will be only 8 km which can be covered in about 20 mins. 
This will facilitate the development of the village through improved access to off-farm employment, 
markets, health and other essential services.   

2. Rationale 

81. The subproject rationale is to provide the infrastructure and scheme operational input to 
provide reliable and controllable water within entire command area throughout the dry season. 
This will involve providing additional water control through improved headworks, upgraded canals 
and appropriate offtake points to the farmer constructed 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. Upgrading of the canals will improved conveyance 
efficiency and reduce water losses. This will increase reliability of wet season irrigation and 
remove the yield losses to the wet season rice crop in dry years. Further the area will be serviced 
during the dry season for high value crop use. In summary the subproject is expected to: 

(i) Reduce the yield losses of wet season rice due to improved water conveyance  
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(ii) Increase dry season command area that receives reliable water 
(iii) Deliver dry season water using upgraded canals throughout the command area  
(iv) Intensification of dry season production through improved field water delivery 
(v) Controlled dry season water through scheduling a 12 hour irrigation window 

delivering water every 7 days to match crop water needs more efficiently 
(vi) Bring routine and periodic maintenance requirements within capacity of WUA to 

undertake  
 

82. The subproject seeks to increase farmer agricultural returns through increased high value 
crop production enabling producer based water user groups to operate and maintain the irrigation 
scheme through significantly increased but affordable irrigation service fees. 

3. Irrigation Management and WUGs 

83. The first Water Users Group (WUG) in Nam Tong valley was formed in 1996 for the HW 
3 (Hing Weir) in Khangvieng village, under the technical and managerial support of IFAD, PAFO 
and DAFO (Irrigation Section). It was reported to have functioned for a period of time then ceased 
activities. In response to the Nam Tong catchment being proposed as a sib-project under 
SRIWSM, the WUG was reactivated in March 2018 with the Chair and Deputy chair being 
appointed as the focal persons for liaison between the Project and the communities.  

84. Two additional WUGS were formed for HW 1 (Mieng Hamlet) and HW 2 (Nalam Hamlet) 
of Ban Mieng-Nalam, in 2003 under IMT after completion of construction under the CMI project. 
These WUGS also ceased functioning after a period. As for Weir 3, in March 2018 these WUGS 
were reactivated and the Chair and two Deputy Chair (1 female, 1 male) being appointed as the 
focal persons for liaison between the Project and the communities for SRIWSM. The current 
scenario is that there are no functional Water User Groups despite the repeated inputs for their 
establishment and training. Water users report that they have abundant water during the wet 
season and as such there is no management need other than collecting the irrigation service fee 
which has been delegated to the village tax collector role.  

85. There is no WUG for the three traditional small weirs and diversions in Ban Xouan. In 
discussions during sub-project preparation, the farmers have agreed there is a need to share 
water and cooperate in maintenance activities of the infrastructure.   

86. There are no financial, administrative or management records available for the WUGs, 
however Table 25 provides a summary of some information from discussions with the farmers.  

Table 25: Status of WUG Organization and Mobilization 

(i) Social Criteria 

Item Ban Mieng/Nalam Ban Khang Vieng 

Year of Original Construction  HW 1 1 & Weir 2 - 2001 by ADB/ 
CMI Sector Project  

Weir 3 – 1968 by Lao Vietnam 
Friendship Assistance, upgraded 
1987 then 1996 by 
IFAD/Govt/farmers (20:40:40) 

Year of IMT Oct 2003  Oct 2003 

Wet Season Area (ha) 98 ha rice by 65 HHs in 2 
hamlets (Mieng and Nalam) 

97 ha rice and fish raising by 67 HH 
in 2 hamlets (Khanag Vieng and Phai 
Ngum) 

Dry Season Area (ha) 20ha by 53 hhs (planted in 
shallot, garlic, cabbage & other 

20.ha by 63 HHs (planted in shallot, 
garlic, cabbage & other vegetables. – 
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vegetables. – 0,16 ha (1 HH) in 
organic vegetables) 

4.8 ha (24 HH) are growing under 
organic vegetable system) 

WUG Status Not active – 2xWUGs (1 per 
hamlet) were reformed in Mar 
2018 for liaison with SRIWSM 

2xWUGs (1 per hamlet). Original 
1996 WUGs not active. Reformed in 
Mar 2018 for liaison with SRIWSM 

No. of Committee Members (M)/ (F) 3 main committee members (1 
female) per WUG 

3 main committee members (1 
female) per WUG 

Registered Members (No.) 25 HH in Mieng hamlet WUG, 40 
HH in Nalam Hamlet WUG 

39 HH in Khang Vieng hamlet WUG, 
28 HH in Phai Ngum Hamlet WUG.  

Villages in Scheme (No.) 1 Village – 2 hamlets 1 vilage – 2 hamlets 

No. of WUG’s Meetings in last 12 
months 

None As needed  

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

Wet season: Mieng WUG: 50 ha, 
Nalam 48 ha  

Dry season: Mieng WUG: 8 ha, 
Nalam 12 ha  

Wet season: Khang Vieng WUG: 
64.1 ha, Phai Ngum 32.8 ha  

Dry season: Khang Vieng WUG: 13,7 
ha, Phai Ngum 6.5 ha 

Rules and regulations formulated Verbal regulations  Verbal regulations 

Evidence of Enforcement of Rules 
and regulation  

 None None 

Declaration to Accept Rules and 
Regulation by Members 

No No 

Mobilization for Maintenance – 
times per year 

As required over the years 2 to 3 times per year 

 (ii) Financial Criteria 

Item Ban Mieng/Nalam Ban Khang Vieng 

Total fees and charges collected last 
year (Kip) 

None None 

IMF collected (Y/N) No No 

VDF collected (Y/N) No No 

Members outstanding debts No No 

Financial Statements prepared No No 

Bank Account Status Not have Not have 

Remuneration for WUG Committee 
(Kip/year) 

None  None 

 
87. It is proposed to form an association of the WUGs in the Nam Tong valley irrigation 
systems to oversee the management, operation and maintenance of the WUGs. Although not yet 
agreed with the communities, it is anticipated that the WUG and WUA will align with existing 
administrative structures of the villages, the WUGs will remain hamlet based. i.e. Ban Xouan 
WUG will be responsible for their 3 diversions, Mieng WUG for HWr 1 and proposed HW 1.1 and 
associated canals, Nalam for HW 2 and canals, and Khangvieng WUG / Phai Nhum WUG for 
HW3 and canals within their hamlet jurisdiction.  

88. A substantial risk is the lack of effective outcomes from past water user group support 
programs funded by both IFAD and ADB. Without a committed and effective operational and 
management system that can assure water to users during the dry season any investment 
outcome will not be sustained.  
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B. Proposed outputs 

1. Physical targets 

89. A total of 244 ha with reliable wet and dry season irrigation with sufficient infrastructure for 
the control and management of water during the dry season on a 7 day watering rotation 
throughout the total command area. Baseline (2018) levels are 195 ha wet season rice and 53 ha 
dry season of irrigated command area with an expected incremental gain of 49 ha wet season 
and 191 ha dry season irrigation. Crop productivity gains are expected in the wet season rice 
production and for the entire dry season command area due to more accurate watering and 
increased cropping intensity. Additional fish production will be achieved with 15ha of new fish 
ponds and the capacity to develop dry season livestock fattening on forage crops.  

90. Access improvements are included in the subproject including 0.64 km of canal road along 
RMC to HW1 and a 2.2 km road upgrade from HW 1 to Ban Xouan along the existing motorbike 
and walking path alignment. The upgraded section will include an all weather spillway cross of 
the Nam Tong river enabling people and goods to access into and out of the upper catchment 
area. The improved access increases the economic opportunities for village development 
including the high value tea production identified as well as providing easier access to health and 
other services, which will have a positive impact of the lives of women and families.  

V. DUE DILIGENCE  

A. Climate 

91. The Nam Tong forms a steeply falling hill catchment in its upper reaches but then the river 
flattens considerably and has a relatively gentle gradient down the lower sections. Hence the 
southern two-thirds of the valley has a slowly dropping thalweg, as shown in Figure 6, but 
sometimes has steep side slopes. The HW1 elevation is 1200m asl and is 10km from the highest 
point within the upper catchment. 
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Figure 7: Longitudinal Profile of the Nam Tong River  

 

92. There are no weather data specifically for the Nam Tong catchment with the nearest 
record being at Thonghaihin. Xiangkhouang has a humid tropical climate, average temperatures 
are in the range of 15 to 30 degrees centigrade throughout the year in the lower valleys. The 
upland at the head of the mountain catchment has a temperature regime about five degrees cooler 
than the valley bottom, the subproject area is considered to have an altitude-induced subtropical 
climate.  

93. Moisture is dominated by seasonal air movements, with most rainfall coming with the 
south-west monsoon during June to October. Rainfall varies across Laos, but Xiangkhouang is in 
a moderate rainfall belt. The one weather station in the Province, at Thonghaihin, shows an 
average annual rainfall of 1,470 mm over a 35 year period. The range of annual totals recorded 
over the same period shows variations between 1,000 and 1,900 mm – a high variance of about 
30 % either side of the mean. Monthly and annual rainfall figures are given in Annex 4. 

94. 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, 
typically without an increase in that month as it gets established. The rainfall is highest – typically 
280 to 300 mm per month – in July and August. The monsoon weakens in September 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. 

95. 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 – see Annex 4. These data cover only six years, and 
so cannot be relied on to give a very clear view of the situation, but nevertheless show the general 
pattern. Although it is rare for there to be no rain in a month, periods can be seen where there is 
very little: for example, with rain on only two days, there was only 22 mm in the 90-day period 
from 1 January to 31 March 2014, presumably giving a significant drought. By contrast, it is rare 
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for there to be rain on less than half the days from May to September inclusive, and quite common 
for there to be only five dry days in some months between June and August. 

96. Rainfall intensity data are scarce, but the maximum 24-hour rainfall totals are given for six 
years in Annex 4 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, in most parts of Lao PDR it seems that the really heavy 
downpours are the result of tropical storms penetrating right across Viet Nam. However, the short 
data set from Thonghaihin does not show evidence of this. The pattern shown here is for daily 
rainfall of 60 to 80 mm to be possible in any month, presumably as a result of intense 
thunderstorms or monsoon downpours. The one value that stands out is the 24-hour rainfall of 
138 mm in June 2011, which would have occurred as a result of Typhoon Haima.  

B. Hydrological assessment   

97. The flows in the Nam Tong River follow the rainfall pattern with the mean highest flows 
being in July and August and lowest flows in late March. There is no flow recording station 
installed on river.  

98. Estimates were made of the flows in the Nam Tong River on 10 Feb 2018 during a visit 
by the TRTA team. Flows observed were 1.53 m3/s at HW 1, 1.45 m3/s at HW 2 and 1.31 m3/s at 
HW3. Flows were again estimated on 3 April by the PIS survey team and were 0.38, 0.37 and 
0.31 m3/s respectively. The PIS reported that there had been no significant rain in March and so 
a good indication of the natural recession and lowest flows.  

99. PIS reported that at the time of the surveys, water was being diverted into the canals from 
HW 1 and 2 and that their flows estimates at both HW 2 and 3 were net of the upper diversions. 
Using this data the TRTA assesses there to be sufficient water at each site for the cultivation of 
mixed field crops over the full command area in the DS. Peak demands expected are 52 l/s in 
Ban Xuan, 54 l/s at HW1 1, 46 l/s at HW 1.1, 99 l/s at HW 2 and 244 l/s at HW3.  

100. Based on the water demand for a WS crop of KKN rice, there is sufficient flow to meet the 
WS peak irrigation demand and still leave sufficient water in the Nam Tong for environmental 
purposes. 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  

101. The highest rainfall recorded in Xiangkhouang in the period for which 24 hr maximum 
rainfall records are available (2011 to 2017) was 138mm on 24-25 June 2011. This was during 
Haima Typhoon which swept across Lao from Vietnam, severely affecting the provinces of 
Xiangkhouang and Xaignabouli7. In Xaignabouli, Haima dumped 200mm of rainfall within a 24hr 
period which was considered to be a 50 yr event (P2%).  

 
                                                
7 Typhoon Haima in The Lao PDR Joint Damage, Losses and Needs Assessment – August 2011  
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102. Extrapolating the known rainfall data for Xiangkhouang coupled with the record from 
Haima using simple probability, the max. 24 hr rainfalls determined for estimating the river flows 
for the P2% and P1% events are 198 mm and 222mm respectively.  

103. Based on these rainfalls, the flood flows for the Nam Tong as estimated using the 
SOKOLOV empirical method are as follows. In addition the probable max, flows were also 
estimated to be used as check flows in assessing the headworks for potential inundation and 
damage areas.  

Location Catchment 
Area (km2) 

P2% Flood Flow 
(m3/s) 

P1% Flood Flow 
(m3/s) 

PMF Flood Flow 
(m3/s) 

Nam Tong weir 1 28.5 95 126 229 

Nam Tong weir 2 39.0 117 156 268 

Nam Tong weir 3 41.1 123 164 282 

  
2. Climate change  

104. The NRI –AF1 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 
includes a 20% “capacity safety factor” in their designs8. A preliminary assessment of the impacts 
from increased rainfall intensities and durations by the TRTA9 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. 

3. Headworks design flood capacities  

105. 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. 

106. For the design of spillways for small dams10 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.  

 
                                                
8 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 
9 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 neighboring provinces in Vietnam 
(Source: ADB PPTA 8957)  

10 Defined internationally as dams with height <15m  



36 

 

107. In line with the TRTA recommendation to consider the P1% flood flow as the new standard 
for design of headworks, the capacities of the four headworks structures have been reviewed and 
confirmed that the design floods are able to be safely passed.  

C. Head work cost effectiveness 

108. The relative cost of each component of the proposed investment are presented in table 
27. The main issues in these cost breakout relate to HW1 and HW1.1. The water users in these 
two command areas area adamant that they are not willing to undertake dry season irrigation and 
simply want the investment to secure the wet season rice crop. On this basis the two headworks 
are not accepted as being eligible for funding from ADB as the combination of incremental wet 
season rice production along with the high cost of headworks make then uneconomic in terms of 
the required investment. AS such these two proposed headworks are removed from the 
subproject leaving the HW 2 and HW3 plus the Ban Xouan command areas.  

Table 26: Capital costs per headworks Nam Tong 

Irrigation  
Block ha 

Cost (KN) 
Cost/ha (KN) Cost/ha (USD) 

Ban Xouan 21       363,068,663    17,288,984  2058 

HW 1 27       1,326,827,014    49,141,741  5850 

HW 1-1 23       1,008,955,888    43,867,647  5222 

HW 2 50       1,447,420,376    28,948,408  3446 

HW 3 123       4,382,753,432    35,632,142  4242 

Total 244       8,529,025,373    34,955,022  4161 

 
109.  The revised subproject will therefore support three headworks with a total command area 
of 194 hectares that will be farmed by 112 households with an average of 1.6 hectares per 
household. For HW 2 a command area of 50 hectares will support 28 households with on average 
1.7 hectares of irrigated land, HW 3 supports 123 hectares supporting 67 households with on 
average 1.7 hectares of irrigated land. In Ban Xuoan there is a total of 21 hectares supporting 17 
households – see Table 27. 

Table 27: Revised subproject command areas 

 Command 
Area (ha) 

Users  

(hh) 

Average Irrigated area  

(ha/hh) 

Effective 
irrigated area 

(ha /hh) 

Revised Subproject 194 112 1.7 1.6 

Operational Blocks by name      
  

Headworks 2 50 28 1.8 1.7 

Left Main Canal (LMC)     

Farm Intake 1& 2  9.16 7 1.3 1.2 

Farm Intake 3 9.1 7 1.3 1.2 

Farm Intake 4 & 5 21.6 8 2.7 2.6 

Farm Intake 6 10.14 6 1.7 1.6 

        

Headworks 3 123 67 1.8 1.7 

Main Canal (MC)     
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 Command 
Area (ha) 

Users  

(hh) 

Average Irrigated area  

(ha/hh) 

Effective 
irrigated area 

(ha /hh) 

Right Main Canal 48 31 1.5 1.5 

Farm Intake 1& 2  7.2 7 1.0 0.9 

Farm Intake 3 &4 14.17 8 1.8 1.7 

Farm Intake 5 14.13 8 1.8 1.7 

Farm Intake 6 12.5 8 1.6 1.5 

Left Main Canal (LMC) 75 36 2.1 2.0 

LMC-R 33 22 1.5 1.4 

LMC-L 42 14 3.0 2.9 

     

Ban Xouan 21 17 1.2 1.2 

Namtong Weir (Intake 1)  10 9 1.1 1.1 

VangPha Weir (Intake 2) 7 5 1.400 1.33 

Napeid Weir (Intake 3)  4 3 1.333 1.27 

 
D. With Project Water use/Demand 

1. Operation  

110. Nam Tong irrigation sub project is designed to provide water to a total command area of 
194 ha of WS and DS crops within the Nam Tong River valley. It consists of two simple river 
diversions in Ban Xouan at its upper reaches which are to supply water to an area of 21 ha, HW 
2 to supply 50 ha via one canal and HW3 at the downstream end of the valley to supply 123 ha 
through 3 canals. 

111.  Wet season irrigation involves 194 hectares of irrigated rice and 194 hectares of dry 
season high value crops including garlic, chilli, green leafy vegetables, and onion. One feature of 
the Nam Tong Valley farming households and systems is the role of livestock and therefore the 
opportunity for forage crops to be grown in the DS or year round on suitable land. In the 
preliminary design it has been assumed that the mean crop rooting depth will be limited to 0.4 to 
0.5m due to the long tradition of cultivating rice. 

112. Another aspect of the Nam Tong system is aquaculture. There are several fish ponds 
constructed down the valley that are rainfed during the WS – these ponds do not produce fish 
over the dry season when temperature effects limits the production system. The pond sizes vary 
but in general are about 20m x 30m x 1.5 to 2m deep. About 5 ha of existing ponds are reported 
with the design responding to the village request to include up to 15ha of new ponds in the 
subproject investment for non-irrigation households. The larger ponds were surveyed with their 
locations shown on the command area topographic maps.   

113. The water management strategy considered for DS irrigation for Nam Tong is expected to 
involve each HW and supporting distribution system to be operated independently by the farmers 
within blocks being served by HW. Community consultations confirmed interest in dry season 
water use provided water supply was reliable and that there were low risk markets for the output. 
Operational parameters include:  
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(i) an irrigation cycle of 7 days (i.e 15% of each irrigation block irrigated each day). 
This assumes: 
(a) water holding capacity (WHC) of soil assumed to be 60 mm in root zone 

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

(ii) all canals are operated simultaneously for up to 12 hrs per day 
(iii) 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  
(iv) the number of outlets able to operate simultaneously per weir ranges between 3 

on weir 1-1 to 18 from the 3 canals in weir 3  
(v) minimum of 36 farmers can irrigate simultaneously in the total command area  
(vi) canals will be shut off at night   
  

114. No special provision for water allocation is required for the fish ponds which work in the 
regular irrigation schedules. The method for diverting water in to or draining water put from the 
ponds depends on their location relative to fields will be integrated into the water management 
schedules by the WUG members.  

115. The DS peak water demand for Ban Xouan and at each head works is estimated based 
on a 12 hr irrigation day and overall irrigation efficiency (i.e. headworks to consumed by plant) of 
40%. Peak demands are: Ban Xouan, 52 l/s; HW1 , 54 l/s; HW1.1, 46 l/s; HW 2, 99 l/s; and HW 
3, 244 l/s.  

116. 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. This peak only occurs during land preparation in 
December and drops back to about 2.5 l/s/ha for the balance season, which are similar flow rates 
as for the DS, demands and for which the canals are designed. 

117. The command area water management parameters used in the initial design are 
summarized in table 28 with details given in Annex 6. 
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Table 28: Command Area Water Management Parameters 

In-field design parameters   Overall 

Dry season irrigation   DS crops 

1 Area ha 194 

2 Soil type type sandy loam 

3 Available soil moisture in soil type mm/m 120 

4 Design root zone depth m 0.5 

5 Allowable moisture deficit as % available soil moisture % 50% 

6 Allowable moisture deficit mm 30 

7 Assumed field application efficiency % 50% 

8 Distribution system efficiency % 80% 

9 Overall system efficiency % 40% 

10 Peak ET mm/d 4.5 

11 Max. irrigation period per day (Rice at night, field crops in day) hr/day 12 

12 No HH in irrigation scheme no 224 

Calculations     

13 Depth of water application to field from supply canal mm 60 

14 Depth of water required to be supplied from headworks mm 75 

15 Irrigation frequency days 6.7 

16 Irrigation cycle ( i.e. full days of rotation)  days 7 

17 Area irrigated per day ha      34.9  

18 Volume of water to be supplied per day  m3/d 20914 

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

l/s 484.1 

Comparison with wet season demand     

20 At 3 l/s/ha for wet season irrigation in each block l/s 732.0 

21 Min design canal capacity l/s 732.0 

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 36 

24 i.e. % farmers of scheme irrigating simultaneously  % 16% 

25 Design canal capacity compared to DS requirement  % 151% 

 

2. Water scheduling  

118. The water scheduling proposed for the command areas – see Table 29 indicates that the 
rturn period for dry season water is 

Table 29: Water Schedule for the Dry Season 

     Ban 
Xouan 

Weir 2 Weir 3 

Water Available  

– Feb 2018 

  

l/s 

    

1450 

  

1310 
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     Ban 
Xouan 

Weir 2 Weir 3 

- April 2018 (net of upstream use) l/s 370 310 

Water Demand 

Command Area 

l/s  

ha 

52  

21 

49  

50 

244  

123 

- crops vegetables, garlic, green mustard, chilli, forage  

- Peak CROPWAT mm/d 4.5 

- Allowable SMD mm 30 

- Irrigation cycle days 7 

- Irrigation period  hrs/d 12 

Water Distribution  

Total no. irrigators 

  

hh 

  

17 

  

28 

  

67 

- No. irrigating at same time  hh  4 7 18 

at 12 – 15 l/s/irrigator 

 

VI. PROPOSED WORKS 

119. The physical works after revision for the removal of headworks 1 and 1.1 for the 
modernization of the Nam Tong irrigation sub-project include:  

A. Headworks  

120. There are three headworks to be upgraded: 

(i) Ban Xouan – provision of materials (i.e. gabion baskets, cement, pipes) for the 
construction of simple river diversions 

(ii) HW 2 – construct replacement rock masonry weir 1m high, located 30m 
downstream from earlier weir Install a new intake pipe connecting to existing LMC 
canal  

(iii)  HW 3 – extend existing headworks with rock masonry weir as above with new 
canal intakes for LMC and RMC. Fill large downstream scour hole with large 
placed rock covered with mortared rock masonry layer   

 
B. Distribution canals  

121. Canals are to be constructed or upgraded at all weirs and improved to facilitate operation 
and enable future maintenance to be undertaken by the farmers.  

(i) Ban Xouan – earth canals to be constructed by farmers. Mortared rock masonry 
to be used for lining some sections as necessary  

(ii) HW 2  
(a) LMC - cleaning canal / reconstructing embankments over full length of 

1.86km and installing 450m of masonry lining from sta. 0+450 to 0+550 and 
sta 1+200 to 1+550 and several structures including culverts, drops and 
offtakes  

(iii) HW 3 
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(a) RMC - cleaning canal / reconstructing embankments with lining installed in 
sections from sta 0+000 to 0+800. 0+900 to 1+213, and 1+220 to 
1+580.and several structures 

(b) LMC - installing 60m of masonry lining from sta. 0+00 to 0+060 
(c) LMC-R - cleaning canal / reconstructing embankments and lining over full 

length of 1.17km  
(d) LMC-L – construction of 150m of flume on soil embankment 

 
122. As reported by the PIS, being a traditional irrigation system there is a myriad of small 
canals running through the command area. As these will have been built predominantly for WS 
water distribution and drainage they will need modification for efficient DS irrigation. No initial 
allocation of funds has been made for this work as it is expected that it will be done as part of the 
on-going development activities to be undertaken by the WUA / WUGs.  

C. Other Assets  

1. Road Access 

123. A new road is proposed for inclusion under the Nam Tong sub-project from weir 1 to Nam 
Xuan, a distance of 2.5 km. Its preliminary design has been completed and referred to the PPWD 
for checking compliance with Lao standards and providing design approval.   

124. As reported by PIS, there is no problem with access to the fields for farming operations 
and no additional access is required to be included in the command areas. A 640m section of 
RMC canal road which serves as a main access road to HW1 and which subsequently connects 
to the proposed road to Ban Xouan will be upgraded including a submersible spillway crossing.  

2. Fish Ponds  

125. A total of 15ha of fish ponds will be excavated during implementation. There are no other 
activities related to the irrigation planned for inclusion in the Nam Tong irrigation scheme. The 
physical design features are summarized in Table 30 with the overall layout given in Figure 3. 

Table 30: Salient Details of Nam Tong Irrigation Scheme 

Item Dimension 
Ban Xouan Design command area 21 ha, multiple plots, pipes & canal from 3 

diversions  
 Headworks – Intake 1 Gabion diversion. W=8m. H=1m, L=6m  
 Pipelines HDPE Multiple. L=3000m, dia=0.1m  
 Headworks – Intake 2 Gabion diversion. W=10m. H=1.2m, L=8m  
 Pipelines HDPE Multiple. L=2000m, dia=0.1m  
 Headworks – Intake 3 Gabion diversion. W=8m. H=1m, L=6m  
 Canal L=400m  
   
Weir 2 Catchment area 39 km2 
Headworks Type of structure  New masonry ogee shape, sediment gate, 

fish pass 
 Width, crest height weir length  W=22m, H=1.2m, L=11m 
Canal - LMC Command area 50 ha 
 Intake  1.0m dia concrete pipe, screened 
 Canal dimensions L=1858m (lined=350m), b=1.0m. h=1.0m 
   
Weir 3 Catchment area 41.1 km2 
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Headworks Type of structure  Extended masonry ogee, sediment gate, fish 
pass 

 Width, crest height weir length  W=18m + 8 m extension, H=1.2m, L=16.5m 
Canals Command area 123 ha 
RMC Canal dimensions L=1580m (lined=1214m), b=0.8m. h=0.8m 
LMC Canal dimensions L=60m (lined=50m), b=1.0m. h=1.0m 
LMC-R Canal dimensions L=1170m (lined), b=0.8m. h=0.8m 
LMC-L Canal dimensions L=1390m (lined=150m), b=0.8m. h=0.8m 
   
Field distribution Existing earth canals Network of existing canals across command 

area 
   
Ban Xouan Road New Weir 1 to Ban Xouan 

access road 
L=2600m, W=5.5m  

 

3. Fish Passages 

126. The main benefits from fish passage inclusion is to ensure that both agricultural and 
fisheries production benefit from the SRIWM thus enhancing outcomes for poor people living in 
rural regions. Effective fish passage could benefit up to 45 fish species (from 9 families) in the 
Nam Tong. This will benefit local villagers because, when interviewed (appendix XX), the majority 
of fish their catch was reported as being migratory fish species (97% for women and 100% for 
men). Both men and women fishers, reported substantial catches particularly in the early and late 
wet season.  

127. Dry season catches are significantly lower. So, fish passage functionality should seek to 
target the operational range from early-late wet season. The overall goal will be to increase 
fisheries productivity from base-level to an improved level. But to achieve such outcomes it is 
important that the fish passes operate effectively during the peak fish migration periods.  

128. Outcomes of subproject fisher surveys demonstrate the relative catches (in dry, early wet 
and late wet seasons) of different fish families. Historically, the early wet season and late wet 
season are peak periods of fisheries productivity. So fishway operation should target these 
important times - see Figures 8 and 9.  
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Figure 8: Potential Daily Fish catch reported by Males (kg) 

 
 

Figure 9: Daily Fish Take reported by Women

 

a. Fish Passage Operational considerations 

129. There is no single fishway design that can adequately mitigate all regulator impacts, nor 
suit all fish species. A fishway can only ‘minimise’ the impact that regulator construction creates. 
The degree of benefit will be largely determined by the operating design characteristics of the 
fishway. For instance, some fishway designs maybe better suited to commercially important fish 
only (such as short, steep technical fishways for salmon in the norther hemisphere); or 
alternatively, a fishway may be designed for a large range of smaller species and river flows but 
be technically very challenging to build and operate. The cost of the fishway also needs to fit 
within the cost limitations of the overall construction budget and have clear fish passage 
objectives, so a balance is needed between operational effectiveness and project budget. 

130. At the technical level, there are several requirements to build an effective fish pass at sites 
in the Xiangkhouang catchment. These include: 

(i) Understanding the local river hydrology; to define the operating ranges 
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(ii) Considering the local fish fauna; to ensure the solution is fit-for-purpose 
(iii) Consulting with local irrigation bodies and villages; to ensure local perspectives 

and operation parameters are captured in planning 
(iv) Selecting a suitable design; there are many fishway types that exist and can be 

adapted to a range of scenarios 
(v) Considering O&M; ensuring that locals are trained in fishway operation and work 

to ensure maximum efficiency during the fish migration period. 
(vi) Considering the whole hydrological and ecological cycle;  

 
b. Recommended Fishway Design  

131. The proposed design for this catchment (Figure 10) is a partial-width rock ramp, which 
was chosen on cost and available materials basis. This design seeks to find a balance between 
the relatively low-cost and simple weir design and construction methods chosen (mortared rock 
weir), and the size range and swimming abilities of local fish species. As angular field rock (must 
be of igneous origin) is abundant in the area, a rock-ramp design will provide effective passage 
of the small to medium sized species caught by local fishers. The design provides multiple 
pathways for fish with maximum boundary layer effects it creates.  

132. Selecting a rock ramp fishway will also provide local employment opportunities for villagers 
who can be engaged to collect the rock from their fields for its construction. Engaging locals in 
construction will help establish ownership. Thus, once a management plan has been developed, 
local communities will be motivated to maintain and operate the fishway as it generates a sense 
of community pride, but also encourages co-management of a shared resource.  

133. The body of the rock ramp fishway can be built from the same materials and methods as 
the weir itself. But it is important that angular field rock is used to armour the ridges and side walls 
to prevent high flow displacement. The ridges need to be at least 400mm clear of the body of the 
ramp to create deep enough pools between the ridges, as well as provide an operating range up 
to the same depth over the weir crest, at which stage drown-out of the weir is highly likely in the 
middle or peak of the wet season.  

134. The lower section of the fishway channel can be incorporated as an overflow spillway for 
the adjacent irrigation offtake (as flood damage down offtakes was reported as a major problem 
in this area), as in higher flows the first downstream section will be drown-outed by rising tailwaters 
and thus operation of the fishway will not be impacted. By sandwiching the rock-ramp between 
the weir abutment and the irrigation off-take channel, costs for the sidewalls of the ramp can be 
shared with bot these structures, as well as providing better erosion protection for these structures 
in near drown-out flows. 

c. Plan and Elevation of Proposed Fishway Design concept 
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Figure 10: Partial width fishway design, Plan View 
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Figure 11: Partial width fishway design, Elevations 

 

 
 

d. Construction specifications  

135. Preliminary minimum* standard construction specifications for engineers to consider 
include:  

Fishway type:    Partial Width Rock Ramp 
Rock ridges:    Hard angular igneous rock with minimal fractures 
Fishway width:  4.5m (2m low flow channel, 2.5 m sloping side channel for 

maintaining bed roughness in higher flows) 
Fishway “V”:  600mm rise from invert of low flow channel to top of side 

channel 
Top ridge above weir crest:  400mm minimum 
Invert top ridge below weir crest:  100mm 
Drops between pools:   125mm** 
Pool depth:    400mm minimum 
Pool Length:   2000mm minimum*** 
Gaps between rocks:   300mm 
Ridge Rock Size:   1000m on long axis 
Fishway Fill Rock:   D50 500mm 
Bank Rock Size:    900mm 
Bank Fill Rock:   D50 300mm 
 
* Approval would need to be granted should the contractor or design engineer wish to modify these minimum 

requirements  
** It is important that individual drops between pools do not exceed 150mm to suit swimming ability of local fish. 
***Reducing the pool length from 2000mm will increase turbulence and decrease effectiveness  
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D. Bill of Quantities and Cost Estimate 

136. A summary of the BoQs and cost estimates are given in Table 31. The detailed BOQs with 
costs estimates are given in Annex 7. 

Table 31: Summary of Nam Tong BoQ Estimates  

No Infrastructure  Station Activity Length (m) Cost(Kip) 

1 Ban Xouan Village        

  Tong Weir   Earth Work      16,704,298  

      Material and Concrete      167,765,197  

  Vang pha Weir   Earth Work      11,510,208  

      Material and Concrete      131,367,136  

  
Houy Phanh 
Weir 

  Earth Work      2,321,432  

      Material and Concrete      33,400,392  

Sub-total      363,068,663  

8 Weir 2 Headworks Earth work      37,593,224  

      Concrete work      523,916,312  

      Brick /stone work      116,075,542  

      Gate at Headwork      121,980,689  

9 LMC   Earthwork     1,858     46,859,452  

    0+450-0+550 Lined canal on Soil     100     140,040,410  

    1+200-1+550 Lined canal on Soil     350     346,812,833  

      Culvert( 2 places)      29,487,685  

      
Gabion baskets 0.5 x 1 x 
1 

     16,500,000  

      Outlets (4 places)      38,739,814  

      
Chute drop structures (2 
no) 

     29,414,417  

Sub-total      1,447,420,376  

9 Weir 3 Headworks Earth work      52,691,302  

      Concrete work      419,177,022  

      Brick / stone work      111,437,488  

      Gate (2 sets)      134,756,997  

      Bridge on headwork       38,384,732  

10 RMC   Earth Work 640    191,097,651  

    0+000-0+800 Lined canal on Soil 800    908,009,506  

    0+900-1+213 Lined canal on Soil 313    370,063,702  

    0+150 Sediment structure      35,851,593  

    0+800-0+900 Flume on columns 100    211,415,104  

      Outlets (4 no.)      3,471,636  

    1+220-1+580 Canal lining 360    98,289,167  

    1+580 Canal structure      4,417,245  

11 LMC 0+000-0+060 Lined canal on soil 60    107,439,388  

    0+060 Canal structure      61,490,091  

12 LMC-R   Earthwork 1170    227,790,423  

    0+000-1+170 Lined canal on soil      1,189,544,107  

    0+875 Outlet       884,265  

    1+1200 Distribution box      4,417,245  

13 LMC-L   Lined canal on soil 150    212,124,771  

Sub-total      4,382,753,432  

14 Weir 1 to Ban Xouan Road Earth work      3,240,731,733  

      Culverts( 6 places)      140,551,304  

      
Ford / over box culverts (2 
no) 

     456,168,197  

      
Drain channels along 
Road 

     242,268,314  
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No Infrastructure  Station Activity Length (m) Cost(Kip) 

      
Retaining walls (3 
sections) 

50    42,531,459  

Total Road (KN) 
KN    4,122,251,007  

USD     490,744  

Total Irrigation (KN) 
BX, HW2 and 3 (194ha) 

KN    6,193,242,471  

USD 
737,291 

($3,800/ha)  

 
 
137. The construction cost estimate for the proposed irrigation works is KN 6.19 billion (USD 
0.74 million) or KN 32 million (USD 3,800) per ha of command area overall. The breakdown for 
Ban Xouan and each weir is provided in Table 36.  

138. The construction cost estimate for the road from weir 1 to Ban Xouan is KN 4.12 billion 
(USD 0.49 million) or KN 2.0 billion (USD 0.24 million) per km. 

E. Land use without and with project 

139. The changing land use is presented in Table 37. The key overall change is reflected in the 
cropping intensity increasing from 1.13 to 2.0 through the development of the dry season 
command area irrigated crops. The forecast crops include garlic, cucumber, chilli, green leafy 
vegetables , and fodder production. For Ban Xouan the cropping intensity increases from 1.0 to 
1.15 with the dry season being limited to green vegetable production mostly for household use. 
The changing land use is presented in Table 35 there is opportunity for multiple cropping of short 
rotation crops, however these options are not included in the feasibility assessment. 

Table 32: Crop Patterns With and Without Project 

   Future 
Without 

Future 

With 

Future 
Without 

Future 

With 

  % % Ha Ha 

A: Gross command 
Area 

  194 194 

H2   50 50 

H3   123 123 

Xuoan   21 21 

Net Cultivatable Area     

Wet season – rainfed   21 0 

Wet Season - irrigated   173 194 

Dry season   26 194 

B: Cropping intensity  
  

1.13 2.0 

C: Cropping Pattern     

C.1: Wet season     

 Rice (irrigated) 89% 100% 173 194 

C.2 Dry Season     

Rice (irrigated) 0% 0% 0 0 

Garlic 6% 30% 12 58 

Chilli 4% 10% 8 20 

Cucumber 
 

20% 0 39 
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Vegetable (leafy) 3% 20% 6 39 

Fodder 0% 20% 0 38 

Sub-total Crop 13% 100% 26 194 

Fallow (no crop) 87% 0% 168 0 

Total Crop Intensity 123% 200% 
  

  

1. Operational Costs 

140. Operational costs will increase with the move into dry season cropping and the need to 
move water to different places s along the command area. The expected inputs for operational 
costs are to be financed by the WUG through the collection of irrigation service fees (ISF) under 
the IMT policy of Government. The estimated operational including the costs of WUG entity 
management are estimated in Table 33.  

Table 33: Estimated Operational Costs 

            Honorarium   

  Position   No % time Days/yr Kip/day Total USD 

Nam Tong WUA (3 WUGs) 
 

          
1 WUA Leader 

 
1 15% 55 50000  2,737,500  326 

2 WUA Secretary 
 

1 15% 55 50000  2,737,500 326  

3 WUA Accountant 
 

1 15% 55 50000  2,737,500 326  

 4 WUA Water Managers 
(technicians) - 1 per WUG 

3 20% 219 50000  10,950,000  1,304  

  Sub total 
     

  19,162,500   2,281  

      Unit rate  units 
per year 

Total USD 

5 Admin costs - office, 
stationary, etc 

LS     2,000,000  238  

6 Meeting costs (O&M 
planning / AGM) – Monthly 

300000 12 3,600,000  429  

7 Motorcycle - water 
management 

Km 500 14600 7,300,000   869  

8 Per diems to attend District 
meetings etc 

PDs   20 2,000,000   238  

9 General transport costs LS     2,000,000  238  

  Sub total 
    

 16,900,000  2,012  

  TOTAL          36,062,500  4,293  

1
0 

Contingencies 
  

10% 
 

  3,606,250   429  

  GRAND TOTAL         39,668,750   4,722  

Source: TRTA Estimates 

 
2. Maintenance  

141. Detailed maintenance costs are estimated – Annex 5. A summary of the expected 
maintenance costs is presented in Table 34. The impact of the expected maintenance costs on 
the required ISF level 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 – 
see Table 35.  
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Table 34: Estimated Maintenance Costs with Project 

Canal / Structure Activity 

Total cost 

Kip USD 

Ban Xouan  3 x diversions Clearing debris   3,000,000     357  

   Intake repairs    500,000     60  

  Pipelines repairs   500,000     60  

  Canal Desilting   266,667      32  

Weir 1 Headwork Clearing debris   2,000,000      238  

    Weeding / cutting    400,000      48  

    Gates    300,000      36  

    Bank repair    400,000      48  

Canal LMC Unlined sections Desilting   1,746,667      208  

    Weeding/cutting   1,965,000      234  

    Bank repair   1,965,000      234  

  Lined sections Desilting    100,000      12  

    Weeding/cutting    150,000      18  

    Bank repair    150,000      18  

    Road    300,000      36  

    Lining repair    216,000      26  

Canal RMC Lined sections Desilting    320,000      38  

    Weeding/cutting    960,000      114  

    Bank repair    960,000      114  

    Road   1,280,000      152  

    Lining repair    691,200      82  

Weir 1.1 Headwork Clearing debris   2,000,000      238  

    Weeding / cutting    200,000      24  

    Gates   300,000     36  

    Bank repair    100,000      12  

Canal LMC Unlined sections Desilting    50,000      6  

    Weeding/cutting    100,000      12  

    Bank repair    100,000      12  

  Lined sections Desilting    25,000      3  

    Weeding/cutting    50,000      6  

    Bank repair    50,000      6  

    Lining repair    54,000      6  

Canal RMC Unlined sections Desilting   1,266,667      151  

    Weeding/cutting   1,900,000     226  

    Bank repair   1,900,000      226  

  Lined sections Desilting    200,000      24  

    Weeding/cutting    450,000      54  

    Bank repair    450,000      54  

    Lining repair    432,000      51  

Weir 2 Headwork Clearing debris   2,000,000      238  

    Weeding / cutting    200,000     24  

    Gates    200,000      24  

    Bank repair    100,000      12  

Canal LMC Unlined sections Desilting   2,513,333      299  

    Weeding/cutting   3,016,000      359  

    Bank repair   3,016,000      359  

  Lined sections Desilting    291,667      35  

    Weeding/cutting    525,000     63  

    Bank repair    525,000      63  

    Lining repair    630,000      75  

Weir 3 Headwork Clearing debris   2,000,000      238  

    Weeding / cutting    200,000      24  

    Gates    300,000      36  
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Canal / Structure Activity 

Total cost 

Kip USD 

    Bank repair    200,000      24  

Canal LMC Lined sections Desilting    50,000      6  

    Weeding/cutting    60,000      7  

    Bank repair    60,000      7  

    Lining repair    108,000      13  

Canal LMC-R Lined sections Desilting    780,000      93  

    Weeding/cutting   1,170,000      139  

    Bank repair   1,170,000      139  

    Lining repair   1,684,800      201  

Canal LMC-L Unlined sections Desilting   1,653,333      197  

    Weeding/cutting   1,860,000      221  

    Bank repair   1,860,000      221  

  Lined sections Desilting    100,000      12  

    Weeding/cutting    150,000     18  

    Bank repair    150,000      18  

    Lining repair    216,000      26  

Canal RMC Unlined sections Desilting    488,000      58  

    Weeding/cutting    549,000      65  

    Bank repair    549,000      65  

  Lined sections Desilting    809,333      96  

    Weeding/cutting   1,214,000      145  

    Bank repair   1,214,000      145  

    Lining repair   1,748,160      208  

Structures  Gates   2,100,000      250  

  Sub-total     63,258,827     7,531  

  Contingencies    6,325,883      753  

  Saving to periodic maintenance account   6,325,883      753  

  Maintenance supervision (DAFO / PIS)   3,162,941      377  

  Total Command area of 244 ha   79,073,533     9,414  

  Total capital investment  8,529,025,373   1,015,360  

  Maintenance as % of capital investment 1% 1% 

 
Table 35: Affordability of estimated Maintenance Costs 

Item    Kip   USD  

Total Maintenance Cost per 
ha  

Kip 79073533 for 
244ha     324,072 39 

        

Maintenance Affordability of ISF 
  

Without Project  

Gross margin /ha  5,000,000 595 

ISF    150,000  18 

ISF/GI 3% 3% 

With Project 

Gross margn /ha     24,000,000    2,857  

ISF 325,000     39  

ISF/GI 1.5 1.5% 

Source: TRTA Estimates 

 
3. Total Operation and Maintenance Costs – ISF funded  

142. The overall estimate of operation and maintenance costs for the upgraded scheme based 
on the assumptions in the estimation of operation and maintenance costs totals $58 per ha per yr 
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or about 2-3% of Gross Farm Margin for a 100% dry season cropping pattern or 65 for 50% of 
the dry season command area being cropped.. The ISF would need to be set at KIP 490,000 per 
ha/yr.  

Table 36: Total Operation and Maintenance cost per annum 

  Total O&M  KN KN/ha USD USD/ha 

A Operation    39,668,750  162,577      4,722     19  

B Maintenance    79,073,533  324,072      9,414     39  

  Total    118,742,283  486,649     14,136     58  

Gross farm Margin /ha   24,000,000 2,857 39 

ISF 
(% of GF/ha)    2% 2%   

Source: TRTA Estimates 

 

4. Indicative Procurement Packages 

143.  Procurement for the output 3 works program is proposed to be one package using open 
competitive bidding.  

F. Risks and Risk Management 

144. The key risks to the proposed works program are related to water user adoption of dry 
season irrigated agriculture technologies due to (i) perceived market risks, (ii) perceived water 
reliability risks. Output 1 investment will be financed by IFAD, however a detailed strategy and 
scope of input to guide output 1 investment has been prepared. Further to this is the ability of 
Water Users to organise and undertake the required scheme operation that will be necessary to 
implement the water scheduling programs. Whilst the engineering design has provided for the 
structures that are required to move water to water users according to the water scheduling plan 
in a timely and reliably manner. The need for assignment of water management operators that 
will need to be renumerated from irrigation service fees is a critical success factor. Without these 
capabilities within the water users groups the ADB investment faces extremely high levels of risk 
with potential impacts that will make the investment redundant and a cost to both users and the 
Government of Laos.  

145. It is proposed that for the representative subproject that ADB finance the WUG capacity 
building, command area operational development and the need for business planning with the 
water user groups in case the IFAD program is delayed. Should the IFAD program be approved 
and implemented in time then the ADB financing can be reallocated to the works program within 
the sector modality for the support to additional subprojects.  

VII. SAFEGUARDS 

A. REMDF Provisions  

146. Scoping and community consultations confirmed the subproject as Category B in respect 
of the ADB SPS (2009), in that there will be limited and insignificant land acquisition involved. 
Thin strips of land will be acquired under the Project in order to improve the water distribution 
system, as well as improve village, production and irrigation facility road access. A combined Land 
Acquisition Resettlement and Ethnic Minority Development Framework was prepared that was 
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used to guide the preparation of a combined Resettlement Ethnic Minority Development Plan 
based on the procedures and provisions specified in the REDGF.  

B. LARP Summary 

147. The proposed Nam Tong Subproject is located between Kms 8 to 10 along the provincial 
road 1C from the junction with national road No. 7 of Pek District of Xiangkhouang Province. The 
subproject villages are located about 20 Km north-east of Phonsavan town, the provincial capital 
of Xiangkhouang Province. There are 3 proposed beneficiary villages; i) Mieng/Nalam, ii) 
KhangVieng, and iii) Suan. Two of these villages comprise several hamlets: KhangVieng village 
administers KhangVieng and Phai Gnum, Poungpan hamlets; MiengNalam village administers 
Mieng, Nalam, Gnan and Nasang hamlets, all of which are inhabited by the Lao-Tai group. Suan 
is a self-standing village at the top of the valley and the population are from the Iu-Mien group. 

148. The physical works involved in the extension and modernization of the Nam Tong irrigation 
scheme involve: 

1. Headworks  

(i) Ban Xuan – provision of materials (i.e. gabion baskets, cement, pipes) for 
the construction of simple river diversions. 

(ii) Weir 2 – construct replacement rock masonry weir 1m high as above, 
located 30m downstream from earlier weir. Install a new intake pipe 
connecting to existing LMC canal.  

(iii) Weir 3 – extend existing headworks with rock masonry weir as above with 
new canal intakes for LMC and RMC. Fill large downstream scour hole with 
large placed rock covered with mortared rock masonry layer.  

  
2. Distribution canals  

(i) Canals are to be constructed or upgraded and improved to facilitate 
operation and enable future maintenance to be undertaken by the farmers.  

(ii) Ban Xuan – earth canals to be constructed by farmers. Mortared rock 
masonry to be used for lining some sections as necessary.  

 
a. Weir 2  

(i) LMC - cleaning canal / reconstructing embankments over full length 
of 1.86km and installing 450m of masonry lining from station 0+450 
to 0+550 and station 1+200 to 1+550 and several structures 
including culverts, drops and offtakes.  

 
b. Weir 3 

(i) RMC - cleaning canal / reconstructing embankments with lining installed in 
sections from station 0+000 to 0+800. 0+900 to 1+213, and 1+220 to 
1+580, and several structures. 

(ii) LMC - installing 60m of masonry lining from station 0+00 to 0+060. 
(iii) LMC-R - cleaning canal / reconstructing embankments and lining over full 

length of 1.17km.  
(iv) LMC-L – construction of 150m of flume on soil embankment. 
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3. Access 

(i) A new road is proposed for inclusion under the Nam Tong sub-project from 
weir 1 to Nam Xuan, a distance of 2.5 km.  

(ii) There is no problem with access to the fields for farming operations and no 
additional access is required to be included in the command areas. A 640m 
section of RMC canal road which serves as a main access road to weir 1 
and which subsequently connects to the proposed road to Ban Xuan will 
be upgraded.  
 

4. Scope of Land Acquisition and Mitigation Requirements 

149. A combined Resettlement Ethnic Group Development Framework (REGDF) has been 
prepared to guide the preparation of Land Acquisition and Resettlement Plans (LARPs) that will 
be required under the SRIWMP implementation. 

150. Land acquisition is minimal as all of the irrigation works proposed is within existing 
footprints, however some additional land will need to be acquired to accommodate the access 
road improvement to Ban Xuan. 

151. The total number of affected households (AHH) is 51 consisting of 25711 affected people 
(AP). However, the project has only 6 adversely AHHs (44 APs), the remainder being non-
adversely affected. The adversely affected lose agricultural land (7,038 m2) and forest land (288 
m2). The project has vulnerable 4 AHHs are 1 AHHs (2 APs) female-headed households with 
dependents, and 3 are poor HHs (16 APs) below the poverty line12. None of the AHHs have elderly 
HH head, disabled or landless. Two severely affected are in the project area, and they will 
participate in livelihood and income restoration program. The non-adversely affected agricultural 
land is a total of 7,695.8 m2. 

152. No secondary structures, trees or crops are affected (no dry season cropping along 
access road where the land affected is). There is no dismantling of residential structures, or impact 
on graves or businesses.  

153. The village in the project area comprise of two ethnic groups: 89% are of Phuan (belonging 
to Lao-Loum ethnic group) and 11% Hmong. Although there is a significant ethnic group presence 
in the area, the ethnic groups in the Nam Tong SP area are not considered as Indigenous People 
according to the ADB SPS (2009)13. The project is classified as Category C for IP safeguards 
purposes and as such it does not require an Indigenous Peoples Development Plan14. Ethnic 
groups live in different community scenarios; some villages are of single ethnicity, whereas other 
villages will be multi-ethnic. Ethnic groups are now considered to be fully integrated within the 
Lao-Tai social, political administrative systems, the cash economy and the commercial marketing 
of produce. 

 
                                                
11 Total AP figure is missing one AHH (SESAH not completed for this one) 
12 Prime Minister Decree No. 285/ PO on Poverty and Development Standard dated 13 October 2009, Sect 2: A 

standard to measure the poverty at individual level: 1): at country level 192,000 kip per person per month; 2) In rural 
area: 180,000 kip per person per month and 3): In urban area: 240,000 kip per person per month.  

13 Refer to the SRIWMP REGDF document for an assessment of the IP status 
14 However due to language issues, elements of an EGDP have been included in this combined EGDP/LARP 
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5. Consultation, Participation and Grievance Mechanisms 

154. Consultations, public meetings and village discussions with the AHs and the local 
governments were conducted prior to the conduct of detailed measurement survey (DMS) as well 
as socio-economic survey of affected people (SESAH). Public consultation meetings were held 
in all affected villages. Public consultations will continue during Land Acquisition and resettlement 
Plan (LARP) development, consistent with the subproject’s participatory approach. 

155. The cut-off date was discussed with the District Governor’s Office, but due to personnel 
changes the “Cut Off” date has not been approved or published to the AHHs. Project information 
booklet (PIB) was disseminated in beginning of October 2018. 

156. A grievance redress mechanism (GRM) has been designed to ensure that the concerns 
and complaints of the AHs are addressed at the village level in a timely and satisfactory manner. 
The AHs will be made fully aware of their rights through verbal and written means during 
resettlement planning, updating, and implementation. This mechanism will be free to access and 
have numerous entry points including contractors’ camps and village offices. 

6. Legal and Policy Framework 

157. This LARP has been prepared to address land acquisition and resettlement (LAR) for the 
subproject in Nam Tong. It is consistent with the laws of the Government of Lao PDR and ADB’s 
2009 Safeguard Policy Statement (SPS). Provisions and principles adopted in the project 
resettlement policy will supplement the provisions of relevant decrees currently in force in Lao 
PDR wherever a gap exists.  

158. As outlined in the REGDF, the project will assess whether there is expected to be adverse 
impacts on the affected households for SRIWSM, and apply to the SRIWSM subprojects the 
policy of no payment of compensation for command area agricultural land provided the impacts 
are less than 30% of the total irrigated land owned by the affected parcel owner15 and the land 
and assets are voluntarily released by the AHHs. 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. Any HHs not fulfilling the above criteria will necessitate 
the project to mitigate, manage, or compensate the AHs as per ADB SPS.  

7. Planning, Implementation and Monitoring 

159. The Ministry of Agriculture and Forests (MAF) is the Executing Agency (EA), and the four 
Provincial Agriculture and Forestry Offices (PAFO) in HPN, LPB, XK, and SBY, will be the 
implementing agencies (IA), responsible for LARP (and project) implementation. The Provincial 
Project Implementation Team (PPIT) under PAFO will implement and monitor the LARP with 
support from the social safeguards international and national consultants from the Program 
Governance Team (PGT) based in the Department of Irrigation (DoI) at the central level. The 
Project will contract service providers for carrying out the DMS in each subproject during 
implementation. 

 
                                                
15 This reflects the fact that whilst one parcel may be affected if the owner get benefits across a number of other 

irrigation parcels overall the owner is not adversely impacted.  
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160. Monitoring and reporting of land compensation payments will be included in the Project 
monitoring and evaluation (M&E) system and reported to Government and ADB through the 
quarterly Design Monitoring Framework (DMF).  

8. Conclusion 

161. The subproject has been assessed as Category B for the resettlement safeguard. The 
estimated resettlement budget is 78.37 million KN (9,220 USD). 

C. EARF Provisions 

162. The IEE has confirmed the subproject classification as category B for Environmental 
safeguards.  

1. Initial Environmental Examination 

163. The IEE provides a brief description of existing environmental conditions. It makes an 
evaluation of the likely impacts that will occur to the environment as a result of the proposed 
subproject activities. It outlines the mitigation measures that will be required to ensure that no part 
of the project causes significant damage to the environment. 

164. The evidence assessed suggests that, as previously determined, the subproject indeed 
complies with environmental appraisal classes of MONRE category 1 and ADB category B, which 
are satisfied by the preparation, review and approval of an IEE and accompanying EMMP. 
Overall, it is considered that the enhancements of rural livelihoods in the subproject catchment 
through increased access to reliable year-round irrigation and better access, along with the 
proposed watershed management improvements, will benefit the socio-economic environment 
directly and the bio-physical environment indirectly. Adverse environmental impacts will occur in 
the implementation and operation of the subproject, but ways have been identified to mitigate 
them and keep them within acceptable limits. 

165. It is therefore recommended that the Nam Tong Subproject be approved for funding and 
implementation, conditional on full and diligent adherence to the Environmental Management and 
Monitoring Plan that accompanies this IEE. 

2. Environmental Management and Monitoring 

166. The EMMP has been prepared on the basis of the design for the subproject, and its likely 
effects on the environment, that has been evaluated in this IEE. 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 IEE, the EMMP forms the guiding document to ensure that all 
necessary environmental safeguards are put in place. 

3. Potential Impacts on the Environment 

167. The IEE identified a number of potential environmental impacts. Some of these are 
beneficial, mainly directly to the socio-economic environment but also indirectly to the bio-physical 
environment. Although on balance these are judged to outweigh the negative impacts, as with 
most projects there are long lists of potential adverse impacts.  
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a. Enhancement Measures 

168. Community organisation and development is the basis of the subproject. This will be 
enabled through assistance to the WUG to establish improved capacity and management 
systems, so that their members can best gain from the rehabilitated and enhanced infrastructure 
that the subproject will fund. Improved livelihoods are the intended outcomes for the beneficiaries, 
giving households dependent on agriculture a wider range of choices and access to more 
productive farming systems. 

169. An existing watershed management plan will be updated and then be used to guide the 
improved management of the Nam Tong catchment, which is the supply of the irrigation water 
used. The plan is intended to ensure that the forested areas of the catchment are stabilised and 
degradation of forest reversed, and that upland agriculture is managed on a conservation basis 
with better protection of soils and judicious use of agrichemicals. Water courses are to be better 
protected from runoff from farmland, to ensure that the water quality in the Nam Tong remains 
safe for use in irrigation and fish ponds. 

170. The infrastructure rehabilitated and upgraded by the subproject is designed to be resilient. 
This means that it should withstand both current and likely future extreme climatic effects while 
remaining functional. This is achieved by careful design on the basis of analysis of climate 
variables and change possibilities, to ensure that the structures are robust but not over-
engineered at too high a cost.  

b. Mitigation Measures for Adverse Environmental Impacts 

171. Under the classification of subprojects into MONRE category 1 and ADB category B, all 
adverse environmental impacts must be mitigated; if they cannot be mitigated, then the category 
of the subproject would need to be changed and a full ESIA undertaken; this would make it 
ineligible for SRIWSM funding. The identified risks are considered to be relatively easily mitigated 
in the course of designing and implementing an SRIWSM subproject.  

172. The mitigation measures are listed in the Environmental Management and Monitoring 
Matrix, which is given below and forms the main operational core of this EMMP. They cover all of 
the impacts identified. Most of them represent simple, practical, common sense measures to 
ensure that disturbance to the environment is limited to the minimum as a result of all subproject 
activities. 

4. Specific Key Priority Concerns 

173. Catchment land use needs to be improved in the water supply catchment of the subproject, 
both to realise the environmental benefits of the project and to safeguard the infrastructure 
investments. Part of the rationale for the SRIWSM is to assist the rural population to reduce its 
dependence on upland agriculture, since other land pressures mean that shifting cultivation is no 
longer just used by a limited population for subsistence, but is being used to produce cash crops 
for export and as a result is giving rise to an unsustainable rate of forest conversion.  

174. Although the Nam Tong catchment has a relatively small proportion of land under 
agriculture and is showing improvements to the areas and conditions of its forests, past loss and 
fragmentation of the forests had an impact on forest cover and the associated biodiversity. The 
extent that the underlying hydrology of the steep hilly watershed of the Nam Tong has been 
affected is unknown. Periodic disturbances to vegetation cover would also increase sediment 
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fluxes in the river. In the long term, the effectiveness of the subproject irrigation facilities depends 
on the continued improvement in the quality and extent of vegetative cover in the catchment. This 
in turn requires the communities within the catchment to adopt improved land use planning, which 
will focus on intensified agriculture in the irrigated lowlands and leave more of the upper 
catchment under a longer-term cycle of forest use. Better land use management is therefore 
critical to the subproject achieving its purpose. Although in some provinces the responsibility for 
watershed management activities lies with other projects, in Xiangkhouang it is a core activity 
under the SRIWSM. 

175. In some cases, mitigation measures cannot be defined precisely because there is 
inadequate information on which to base precise actions. Water flows are particularly little 
understood due to the lack of gauging stations maintained in smaller catchments. Defining 
compensatory flows throughout the year is therefore difficult, and initially must be based on 
estimates. The mitigation strategy in this case is to use as much information as possible to ensure 
that the initial estimates are as accurate as they can be, while starting to collect continuous series 
monitoring data. Because of natural variations from year to year, this process needs to be 
continued every year for at least ten years, and ideally throughout the life of the infrastructure, so 
that the compensatory flows can be updated as the running averages, minima and maxima for 
flow in each month become more statistically robust. 

176. In a steep hilly catchment like that of the Nam Tong, and with the intense rainfall that 
occurs throughout northern Laos, the protection of soil surfaces is essential around all of the 
infrastructure that will be installed through the subproject. This includes irrigation headworks, 
canals and access roads. There are two main purposes for this. The first is to avoid erosion from 
rainfall, with bare surfaces highly prone to the entrainment of soil particles as a result of raindrop 
impact and runoff, leading to the loss of topsoil and increased amounts of sediment in water 
courses. The second is to protect earthworks from flood scour, when river or canal flows overtop 
the structures during high floods. Simple bio-engineering measures are the only effective way of 
protecting large surface areas from rainfall-induced erosion, and so this is a straightforward but 
critical mitigation measure in targeted key locations.  

5. Institutional Responsibilities for Environmental Monitoring 

177. The institutional responsibilities for both the implementation and monitoring of 
environmental management measures is provided in detail above. Implementation of 
environmental management actions follows the same responsibilities as the overall construction 
and implementation of the subproject itself. The PPIT is responsible for subproject implementation 
with the assistance of the respective PAFO and the participation of the WUG. During the project 
construction period, the PPIT is supported by the Loan Implementation Consultant. The PONRE, 
also supported by the Loan Implementation Consultant during the construction period, is 
responsible for monitoring project construction and operation. In all sectors, environmental 
monitoring is provided by the MONRE, delegated to the PONRE for subprojects on this scale. 
This gives environmental compliance a further monitoring layer beyond the monitoring of the 
physical subproject activities. An important aspect of the institutional arrangements is that external 
assistance is ended once the subproject comes into operation, with subsequent environmental 
management and monitoring becoming almost exclusively the responsibilities of the local and 
district level organisations. 
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VIII. FINANCIAL AND ECONOMIC ASSESMENT 

178. The Nam Tong RSP has three beneficiary villages with 114 households located in Paek 
district of Xiangkhouang province. The scheme has a total command area of 173 ha and is 
composed of two command areas: H2 weir 50 ha and H3 weir 123 ha. The command area is 
located on both side of the Nam Tong river with mostly field to field flow from the canal for wet 
season paddy production.  

179. Currently H2 and H3 only receive water during the wet season for rice cultivation. Irrigation 
water is not able to be delivered for the dry season and dry season cropping is currently limited 
to small areas of vegetables estimated to make up 12% of the command area. The fallow land is 
currently used for grazing cattle on the crop residue and field bunds over the dry season when 
other sources of cattle feed are limited. 

180. The new scheme will supply water to support irrigated agriculture for both the wet season 
and the dry season in the two blocks and allow the production higher value vegetables and fodder 
to support the local livestock population.  

A. Capital Costs 

181. The total capital investment cost for Nam Tong are estimated KN7,194 million equivalent 
to $844,622 including physical contingency of 10%, construction supervision and tax 10%. The 
average cost per ha of the command area of 173 ha is KN41.58 million ($4,882). The costs for 
the H3 command area are 24% per expensive per ha than H2 

182. The costs are converted to economic costs which results in an overall economic 
conversion factor for this RSP of 0.87. A summary is shown in Table 37 below. 

183. Construction supervision. Supervision of the construction over the 120-day construction 
period will be undertaken by the PIS under contract to the Project at an estimated cost of 
KN42.485 million ($5000 based on daily allowance of KN150,000 per day plus travel costs.

Table 37: Nam Tong Capital Costs and Economic Costs 

       Conversion to Economic Costs  

Summary of Nam Tong Capital Costs 
   

SERF CF CF SWRF CF 
 

       
    1.0     1.0      1.0      0.9      -  

 

Component   KN'000 US$  
Contingency  

Tax Total 
KN'000 

FE  DVA skilled unskilled tax Economic 
Cost 

Irrigation Works 
   

10% 
  

          
 

Headworks 2 
   

- 
  

          
 

Headworks 755,928 
  

75,593 83,152 914,673 30% 25% 6% 30% 9.1%  804,080  

Canals  686,594 1,442,522 169,370 68,659 75,525 830,779 20% 17% 9% 45% 9.1%  717,869  

Headworks 3 
   

- 
  

          
 

Headworks 759,763 
  

75,976 83,574 919,314 30% 25% 6% 30% 9.1%  808,160  

Canals  3,626,306 4,386,069 514,978 362,631 398,894 4,387,830 20% 17% 9% 45% 9.1%   3,791,484  

Subtotal 5,828,591 5,828,591 684,348 
   

          
 

Construction 
supervision 

2% 116,572 13,687 11,657.18 12,823 141,052 0% 31% 60% 0% 9.1% 128,229 
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Tax 10% 10% 594,516 69,803 
         

             

Total Irrigation 
Works 

 
6,539,680 767,838 594,516 653,968 7,193,648 1,593,918 1,382,847 664,345 2,898,570 653,968 6,249,823 

Source: TRTA Consultants 
 
 
 

B. Nam Tong Operation and Maintenance Costs 

184. The annual maintenance costs 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 
Group (WUGs) responsible for O&M.  

185. The annual cost per ha of the command area of 173 ha is KN485,518, ($57.01) per ha. 
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. The costs 
are split relatively even between operation and management, with WUG staff honorarium making 
up 23 % and labor 38% of the total costs. A summary of the estimated O&M costs for Nam Tong 
RSP is shown in Table 38 below. The total O&M costs expressed as a percentage of the overall 
capital costs is calculated to be 0.62% per year. 

186. 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. Current expenditure on maintenance is around KN150,000 per household per ha per 
year. 

187. 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 Tong this results in an SCF of 0.87 for the O&M costs. 

 

Table 38. Nam Tong O&M Costs 

Operation and Maintenance   Conversion to Economic Costs   

      SERF CF CF SWRF CF   

      1.0 1.0 1.0 0.9 -   

Total O&M  KN KN/ha USD USD/ha  FE  DVA skilled unskilled tax Economic Cost CF 

Operation 

       -          

WUG staff honorarium 19,162,500    19,162,500 0% 73% 3% 15% 9% 17,133,017 0.89 

Admin costs 2,000,000    2,000,000 10% 81% 0% 0% 9% 1,818,182 0.91 

Meetings & per diems 5,600,000    5,600,000 0% 91% 0% 0% 9% 5,090,909 0.91 

Motorbike & transport 9,300,000    9,300,000 50% 41% 0% 0% 9% 8,454,545 0.91 

Contingencies (10%) 3,606,250            

Total Operation 39,668,750 229,299 4,658 27.00         
Maintenance 

            

Labor 31,504,827    31,504,827 0% 11% 5% 75% 9% 26,277,890 0.83 

Materials 3,955,800    3,955,800 15% 76% 0% 0% 9% 3,596,182 0.91 
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Contingencies 3,546,063            
Saving to periodic 
maintenance account 3,546,063    3,546,063 5% 46% 5% 35% 9% 3,099,581 0.87 
Maintenance supervision 
(DAFO / PIS) 1,773,031    1,773,031 5% 16% 70% 0% 9% 1,611,847 0.91 

Total Maintenance 44,325,783 256,218 5,204 30.01 -        

Total all 83,994,533 485,518 9,862 57.01 76,842,221 5,709,325 32,834,581 3,568,541 27,744,117 6,985,656 67,082,153 0.87 

      76,842,221 7% 43% 5% 36% 9% 67,082,153  
Source: Consultants estimates 

 
 
C. Crop Budgets 

188. 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. Crop yields in the fwop and fwp for this RSP 
are summarized in Table 39.  

Table 39: Nam Tong Crop Yields per Hectare 

   Nam Tong RSP   

 Crop Unit fwop fwp fwop - fwp 

Wet season (June - Dec)       

 Rice (Irrigated) kg 3,600 4,050 13% 

Dry season (Jan - Jun)      

 Garlic kg 2,000 2,500 25% 

 Chili kg 6,000 7,000 17% 

 Cucumber kg - 7,000  

 Vegetables (Leafy types) kg 3,500 4,000 14% 

 Fodder (dry matter) kg  - 3,000   

Source: Consultants, from fields visits 

 
189. A modest increase in the yield of wet season irrigated rice (13%) is assumed as this crop 
receives irrigated water FWOP and some increase in productivity is expected due to better water 
management and the impact of the support through the WUGs. The will also be some benefit 
from the restorative effect of the dry season vegetables and forage crops. Higher yield increases 
are expected for chili and garlic due to reliable irrigation and better crop management under 
irrigation. The yield of fodder is for the dry matter content of the cereal fodder. 

190. Currently the wet season rice crop is irrigated by the existing schemes. There is no rice 
season rice grown due to the cool growing conditions during this time.  

191. Crop inputs. A summary of the crop inputs for seed, fertilizer, and other services assumed 
for this RSP is in Table 40, while the labor inputs in terms of person work days are in Table 41.  

192. 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 75% of the demand. Farmers use pooled labor for activities needing a higher number of 
workers.  
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193. Crop budgets. A summary of the crop budgets in economic returns for the seven crops 
assumed to be grown in the scheme including fodder is presented in Table 42. 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 garlic, chili and cucumber grown in the dry season. By 
comparison the returns from rice production are low, reflecting the higher labor costs in this area 
and the low economic return from rice.  

 

Table 40: Nam Tong RSP Crop Inputs 

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

Unit Rice (WSIR) Rice (WSRF) Garlic Chilli Cucumber Vegetables (leafy) Fodder 

  Fwop Fwp Fwop Fwp Fwop Fwp Fwp Fwp Fwp Fwp Fwop Fwp Fwp 

Yield   kg 3,600 4,050 3,000   2,000 2,500 6,000 7,000   7,000 3,500 4,200   

Seeds   kg 100 100 100   100 100 10 10   1 1 1   

Fertilizer 1. NPK (46-20-0) kg 40 80 0  40 40 80 80   80 40 40   

  2. NPK (15-15-15) kg       0 0 0 0   15 0 0   

  3. NPK (13-5-7) kg 0 0 0  0 0 0 0   120 0 0   

  KCL (0-0-60) kg                           

  FYM (compost) kg       0 0.0   100    100         150  450   

  Bioextract kg                   0   20   

Agro-
chemicals 

1. Herbicide (Glyphosate 48) l 0 0 0  0 0 0 0   
0 

0 0   

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

  3. Pesticide l 0 0 0  0 0 0 0   3 0 0   

  4. Fungicide l/kg         0 0 0 0           

Contract 
Services 

1. Land preparation service ha 0.5 0.5 0.5  0 0 0 0     0 0   

  2. Weed eating ha 1 1 1          0      

  3. Harvesting unit     0 0 0 0   0 0 0   

  4. Threshing service bag 0 0 0   0 0 0 0   0     

Other inputs 5. Transportation bag           0 0 0   

  1. Sacks 38-40 kg                        

  2. Bags (12 kg)* bagt   0 0  100 125 500 500     292 350   

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

  4. Land tax ha 0 0 0  0 0 0 0   0 0 0   

  7. Plastic mulch unit 0 0 0  0 0 0 0   1 0 0   

  8. Pumping cost mth         4 4 3 3     2 2   

Chilli packed in 12 kg bags at KN 500 per bag  Pumping cost per mth Rice is stored in bulk, without bags   
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Table 41: Nam Tong Labor Inputs 

Labor inputs 
Unit Rice (WSIR) Rice (WSRF) Garlic Chilli Cucumber Vegetables Fodder 

  Fwop Fwp Fwop Fwp Fwop Fwp Fwop Fwp Fwop Fwp Fwop Fwp Fwop fwp 

Yield kg/ha 3,600 4,050 3,000 0 2,000 2,500 6,000 7,000 0 7,000 3,500 4,000 0 3,000 

1. Land preparation* workday/ha 5 5 5   20 20 20 20   15 20 20   5 

2. Seeding workday/ha 5 5 5             0         

2. Transplanting/Seedling* workday/ha 25 25 25   20 20 20 20   20 12 12   10 

3. Fertilizer application workday/ha 1 1 0   0 1 6 6   1 1 3   1 

4. Agro-chemical application workday/ha 0 0 0   0 0 0 0   3 0 0   0 

5. Manual weeding workday/ha 5 5 5   5 5 5 5   6 5 10   0 

6. Watering workday/ha 2 2 0   8 8 10 10   2 12 12   3 

7. Harvesting* workday/ha 24 27 20   20 30 30 35   30 24 24   35 

8. Threshing workday/ha 7 8 5   0 0 0 0   0 0 0   0 

9. Transportation workday/ha 5 5 3   5 5 0 0   5 0 5     

Total workday/ha 79 83 68 0 78 89 91 96 0 82 74 86 0 54 

Household labor workday/ha 23 23 18 0 18 19 21 21 0 17 18 30 0 19 

% of hiring labor* workday/ha 71% 72% 74%  77% 79% 77% 78% ! 79% 76% 65%  65% 

Note: Garlic is grown on raised beds 
 Average hired labor 75%      
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Table 42: Nam Tong Crop Budgets in Economic Prices 

Economic returns per ha KN’000 
Crop     Rice (WSIR) Garlic/ Shallots Chilli Cucumber Vegetables  Fodder 

Details 
WP/WOP    wop wp wop wp wop wp wop wp wop wp wop wp 
Season 

 
wet wet dry dry dry dry dry dry dry dry dry any 

Irrigated/rainfed   irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated 
Yields/Returns                          

Main Crop 

Rice (WSIR) kg 6,659 7,492 - - - - - - - - - - 
Rice (WSRF) kg - - - - - - - - - - - - 
Garlic/ Shallots kg - - 16,000 20,000 - - - - - - - - 
Chilli kg - - - - 15,000 17,500 - - - - - - 
Cucumber kg - - - - - - - 14,000 - - - - 
Vegetables kg - - - - - - - - 10,500 12,000 - - 
Fodder kg DM - - - - - - - - - - - 6,750 

Gross returns     6,659 7,492 16,000 20,000 15,000 17,500 0 14,000 10,500 12,000 0 6,750 
Inputs/Costs              

Seeds & 
planting 
material 

Rice (WSIR) kg  222 222 - - - - - - - - - - 
Rice (WSRF) kg - - - - - - - - - - - - 
Rice (DSIR) kg - - - - - - - - - - - - 
Garlic/ Shallots kg - - 2,250 2,250 - - - - - - - - 
Chilli kg - - - - 540 540 - - - - - - 
Cucumber kg - - - - - - - 360 - - - - 
Vegetables kg - - - - - - - - 90 90 - - 
Fodder kg - - - - - - - - - - - 450 

Fertiliser 

Urea (46-20-0) kg 158 317 1587 158 317 317 - 317 158 158 - 158 
Compound (15-15-
15) 

kg - - - - - - - 39 - - - - 
Compound (13-5-7) kg - - - - - - - 161 - - - - 
KCl kg - - - - - - - - - - - - 
FYM (compost) kg             
Bio extract lt - - - - - - - - - 101 - - 

Agro 
chemicals 

Glyphosate 48 lt - - - - - - - - - - -  
Herbicide 24D lt - - - - - - - - - - - - 
Pesticide lt - - - - - - - 450 - - - 135 

Contract 
services, 

equipment, 
materials etc 

1. Land preparation ha 270 270 - - - - - - - - - 270 
2. Weed eating ha 114 114 - - - - - - - - - - 
3. Harvesting ha - - - - - - - - - - - - 
1. Sacks 38-40 kg no /ton - - - - - - - - - - - - 
2. Bags (12 kg)* no /ton - - 45 56 225 263 - - 131 158 - - 
3. Irrigation 
cost/WUA* 

ha - 424 - - - - - - - - - - 
4. Land tax ha - - - - - - - - - - - - 
5. Land rent ha - - - - - - - - - - - - 
7. Plastic mulch ha - - - - - - - 158 - - - - 
8. Pumping cost mths - - 180 180 135 135 - - 90 90 - - 

Labor Total workday 6,336 6,648 6,240 7,120 7,280 7,680 0 6,560 5,920 6,880 0 4,320 
                

Total costs      7,101 7,996 8,873 9,765 8,497 8,934 0 8,000 6,390 7,477 0 5,333 
                 
Net returns -   ha -441 -504 7,127 10,235 6,503 8,566 0 6,000 4,110 4,523 0 1,417 
  US$ per ha  -51.82 

51.8240  
-59.18  836.75 1,201.75  763.55  1,005.71      482.60  531.09   -   166.32 

D. Cropping pattern in Nam Tong RSP 

194. Cropping pattern. This RSP currently only receives irrigation water during the wet 
season. The H2 and H3 areas that are currently irrigated during the wet season has 100% rice. 
During the dry season cropping is limited to small plots of garlic, chili and vegetables estimated 
to be 12% of the area with an overall cropping intensity of only 112%. It is not possible to grow 
rice during the dry season on account of the cool temperatures during this time. 

195. In the future with project situation during the wet season rice production will continue to 
be gown in 100% of the area, while during the dry season it is projected that there will be no rice 
production (too cool for rice) and 100% of the area cropped with predominantly garlic and 
vegetables and some chili, cucumber and fodder. Overall the cropping intensity is expected to 
increase to 200% when fully developed. The cropping pattern representing the fwop and the fwp 
situations for each of the two blocks is shown in Table 43. 
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Table 43: Nam Tong Cropping Patterns 

   Nam Tong (Weir 2.0)  Nam Tong (Weir 3.0) 

   Fwop Fwp Fwop Fwp  Fwop Fwp Fwop fwp 

   % % ha ha  % % ha ha 
Net cultivable 
area      50 50      123 123 

           

Wet Season (Jun - Dec) 

Rice (irrigated)  100% 100% 50 50  100% 100% 123 123 

Total  100% 100% 50 50  100% 100% 123 123 

Dry Season (Jan - Jun) 

Garlic/shallots  2.0% 36% 1 18  2.0% 36% 2 44 

Chilli  2.0% 13% 1 7  2.0% 13% 2 16 

Cucumber  0% 11% 0 6  0% 11% 0 14 

Vegetables (leafy)  8.0% 27% 4 14  8.0% 27% 10 33 

Fodder  0% 13% 0 7  0% 13% 0 16 

Sub-total Crop  12% 100% 6 50  12% 100% 15 123 

Fallow (no crop)  88% 0% 44 0  88% 0% 108 0 

Total  100.0% 100.0% 50 50  100.0% 100.0% 123 123 

           
Total Crop 
Intensity   112% 200%      112% 200%     

Source: Consultants field investigations 

 
E. Incremental benefits from irrigation  

196. 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 take several years from when the scheme is completed for the dry 
season cropping pattern and benefits to build up. For the reason that the farmers are not used to 
cropping during the dry season and have adjusted their farming system to suit the current 
situation. However, the full potential of irrigated rice production during the wet season can be 
expected to be realized immediately as this land is currently used for rice, and a marginal increase 
in productivity can be expected. At full development the incremental economic benefit per ha for 
this scheme is KN6.20 million ($727), a relatively high value because of the increase in the 
cropping intensity from 112% to 200% as a result of the project. 

197. The agricultural benefits are combined with the cost in a conventional cost-benefit analysis 
(CBA). The cash flows are summarized in Table 45.  

F. Results of economic evaluation and sensitivity analysis 

198. The base case EIRR is 13.9%, which exceeds the ADB’s current threshold of 9% by a 
comfortable margin. The NPV at 9% is KN3,030 million. 

199. The results of the sensitivity analysis, as shown in Table 44, which tests the EIRR to 20% 
change in the main parameters - capital cost, O&M cost and net benefits - indicates that the 
project is most sensitive to the level of agricultural benefits but all the EIRRs still exceed the 9% 
cutoff. The switching value (SV) indicate the percentage change in the parameter needed to 
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reduce the EIRR to 9%. The SV for the benefits is -37%, for capital costs it is 57% and for the 
O&M costs 489% indicating the economic return is robust. 

Table 44: Nam Tong Sensitivity Analysis 

 Item Change EIRR ENPV KN m EIRR % SV 

Base case  13.9% 3,030 - 

Capital 20% 12% 1,899 57% 

O&M 20% 14% 2,893 489% 

Benefits -20% 12% 1,293 -37% 

SV = switching value       
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Table 45: Summary of Nam Tong 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 6,164,275 - 6,164,275 - - 164,275 - 7,397,130 - 6,164,275 - 6,164,275 

Year 2 - 73,468 73,468 176,089 176,089 176,089 161,396 140,871 

Year 3 - 73,468 73,468 526,015 526,015 526,015 511,322 420,812 

Year 4 - 73,468 73,468 828,497 828,497 828,497 813,803 662,797 

Year 5 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 6 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 7 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 8 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 9 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 10 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 11 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 12 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 13 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 14 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 15 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 16 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 17 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 18 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 19 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 20 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 21 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 22 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 23 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 24 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 25 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 26 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 27 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 28 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 29 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

Year 30 - 73,468 73,468 1,072,532 1,072,532 1,072,532 1,057,838 858,026 

    EIRR 13.9% 11.7% 13.7% 11.2% 

  OCC 9.00% NPV @ 9% 3,030,141 1,899,081 2,892,664 1,293,053 
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REPRESENTATIVE SUBPROJECT OUTPUT 2: NAM TONG CATCHMENT WATERSHED 
ECOLOGICAL SERVICES PROTECTED  

 
IX. INTRODUCTION 

200. Under the proposed financing of the SRIWSM project, output 2 is to be financed through 
the GIZ /GCF emission reduction program as parallel financing that will develop its own project 
design and implementation arrangements. As such the TRTA is unable to define or specify what 
will be invested and how this investment will be delivered. The exception to this is the province of 
Xiang Khouang which is outside of the scope of the GIZ GCF program and as such ADB will 
finance the upper catchment investment program. 

201. The following outlines the TRTA findings on the needs and proposed investment approach 
to securing the watershed management functions that the downstream irrigators rely on and 
whom the SRIWSM will support under output 1. Specifically the output seek to secure dry season 
flow through limiting additional land conversion, and the movement the catchment land use based 
on agriculture and forestry perennial based vegetation.  

X. PROPOSED CATCHMENT MANAGEMENT STRATEGY  

A. Introduction 

202. The underlying policy directive for Output 2 derives from Government policy to rehabilitate 
forest land to achieve a 70% Forest Cover. 

203. The Law on Water and Water Resources clearly identifies the importance and relationship 
between downstream water users and upper catchment protection within Article 24: that specifies 
the Crowns intent that downstream users are to provide resources for upstream management of 
catchments for the purposes (presumably) of protecting the ecological watershed functions. 
Under Article 24 Titled: Contribution of Funds for the Preservation of Headwaters19 and 
Water Resources it states that “Those conducting development activities and who use water and 
water resources must contribute funds for the preservation of headwaters and water sources.”  

204. The SRIWSM project concept paper places increased importance on upstream land use 
management and the protection of watershed functions and is currently Output 2 within the 
proposed Project Design and Monitoring Framework. Output 2 seeks to achieve improved land 
use management within the PRI scheme watersheds. The output combined with water use and 
improved agriculture outputs seeks to support the overall project outcome stated as “Sustainable, 
market oriented agricultural production and natural resources management in selected 
watersheds enhanced.” 

205. Output 2 seeks to improve the management of natural resources in the upper catchment 
to provide increased catchment resilience and ecosystem services related to water release that 
enables sustainable irrigation of high value crops downstream. The increased recognition of land 
conversion and inappropriate land use and how these combine within the upper catchments and 
the associated risks to downstream water supply through faster evacuation of rainfall from 
catchment during flood events and then the reduced water retention within the catchment 
increasing periods of low flow has gained increased prominence in successive ADB support to 
the irrigation sector. 
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206. Whilst the Government and its development partners have made substantial progress in 
defining participatory approaches to developing plans for catchments with an increased 
convergence of the approach to be used, there remains substantial gaps and weakness in the 
proposed approaches. To date, each PAFO have trained land use planning teams and these have 
been financed to complete several catchment land use plans.  

207. The TRTA found most of these plans, whilst labelled plans are mostly consensus based 
agreements for the allocation of land to specified land use functional categories or zones. While 
these are not considered land use plans the TRTA considers these to be the first step in a planning 
process that focuses on changing land use behavior where specific behavior does not support 
the land category or zone objectives.  

208. With plans being spatial allocation of land to the range of agreed functional categories to 
date there has been inadequate attention or focus on plans to change the land uses deemed to 
be inappropriate i.e., the plans assume the status quo or some preferred allocation should exist 
but do not inform how these conditions are to be achieved. For some categories there may be no 
need for land use change however the simple recognition of the need for participatory land use 
planning reflects the imperative to change land use behaviour and decisions in many watersheds.  

209. The SRIWSM seeks to move beyond simple zonal based land allocation to working within 
each of these allocations to identify where change is necessary to protect and sustain the 
watershed functions that underpin functional zones or categories. In adopting this approach the 
SRIWSM seeks to extend the LUP to a set of interventions that support land-user behavior change 
in a manner that supports the watershed objective both within a zone and then across the wider 
watershed catchment. As such Output 2, investment is specified in terms of changed land use 
practices rather than the preparation of a LUP.  

210. For example, in defining land use zone objectives for a community forest that is currently 
overgrazed the land user behavior change process would (i) identify who grazes the forest, (ii) 
when and with what intensity, and then (iii) works with these land users to identify alternative 
grazing lands that can be developed so that they support the grazing requirement of cattle. 
Through this process the existing production forest that is overgrazed can be set aside for natural 
regeneration and can be rezoned into village conservation forest. For successfully moving their 
cattle out of the forest, the cattle owners will gain title to grazing lands that are successfully 
established and maintained16 as well as the benefits from increased productivity resulting from 
improved growth rates and livestock body condition.  

211. The representative subproject is structured around three being (i) an updated land use 
plans and zonation agreements, (ii) land use change programs for protecting ecological services, 
and (iii) post-harvest value addition and market connectivity to sustain land use change programs.  

B. Output Indicators 

212. The output needs to provide evidence of contributing to the following output indicators  

(i) PULP updated for the Nam Tong Catchment catchments covering Ban Xuoan” 
villages and 3,375 ha registered with supporting investment plans agreed  

 
                                                
16 See the Proposed Nam Tong Watershed management proposal in part II for a number of such land conversion and 

compensation proposals.  
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(ii) 1 community in Ban Xuoan with land use agreements and supporting regulations 
with respect to protecting vegetative and to stop shifting cultivation on 286 ha of 
land 

(iii) Land use investment plans implemented creating permanent land use on 3,375 ha 
(iv) The total degraded land (devegetated land) reduced by 386ha 

 
C. Proposed Approach 

213. The approach to LUP within output 2 needs to build on the capacity already established 
and as such should not require outside technical land use planning inputs rather it may require 
technical inputs from PAFO/DAFO for specialist items such as identifying technical solutions in 
forestry, soil conservation, agricultural husbandry options, revegetation strategies etc. In addition, 
specialist support may be need for the implementation of the resultant investment plans that seek 
to provide support and incentives for land users to change their natural resource use behaviors. 
The SRIWSM will support an extended procedure that includes zonal planning, investment 
planning to change land user behaviors, and support for the investment required to incentivize 
the land use change and to secure the change through land titling – see Figure below. 

Figure 12: Proposed Land Use Change Process 

  

214. The proposed procedures and steps in the SRIWSM program output 2 approach include 
the following – See Table 38.  

Table 46: Output 2 Process Steps  

Step Description Support 

1 Project Engagement 

SRIWSM briefing of the PAFO- DALAM team 
including the Land Use Planning team 

Purpose of project, role of land use zoning plan, 
the need for an updated land use zoning plan,  

Moving beyond Land use zoning to land use 
change and stabilization, including by each land 
use zone: Current status, need for change, 
proposed objective, change program (from X to Y)  

 

PPIT Team and Implementation Support 
Consultant 1 month per province plus two months 
training support 

Focus to train PAFU and PPIT staff to conduct 
briefing for additional subprojects  

Expert to conduct a learn by doing exercise for one 
catchment – only in Xiang Khouang where ADB is 
financing the output.  

Remaining provinces are outside of the ADB scope 
of investment 

Resources: Expert on watershed land use behavior 
change (6 months – national) 

Process costs of $2,500 per province for briefing 
meetings and training 

2 PPIT approved work plan for output 2 

PAFO – Work plan for the development of each 
Subproject catchment investment plan prepared  

 

PLUP -Rapid 
update and 
revised land 
allocation by 

zonal Category

Land Use 
Change 

Investment Plan

NRI-AF2 
Investment 
Support to 

Management 
Plan 

Implementation
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Step Description Support 

For each subproject a detailed work plan to be 
prepared by the Land use team with support / 
input from agriculture, forestry experts 

Submitted to Project Direct PPIT for review and 
approval 

Land Use planning team to prepare a work plan for 
each of the subprojects as the DED preparation is 
scheduled.  

PPIT to review and include workplan in Provincial 
work plan and approvals 

No Financial support necessary – GoL staff time 
only 

3 Data and planning tools Customized for 
Subproject 

Secondary data collation, satellite images, 
existing land use plans, district, provincial and 
PLUP (where they exist) 

Preparation of working maps and images 

 

Collation of existing provincial, district and local 
PLUPs 

Collation of satellite imagery and other secondary 
data  

Printing of laminated working maps ( $100 per 
catchment)  

 

4 Community engagement, identification of all 
relevant communities, briefing of village leaders, 
agreement on work plans and time lines 

PPIT, DAFO and Land Use team to provide initial 
briefing with catchment communities, Present the 
draft work plans expected timelines and inputs 
required from the community members 

Resource: meeting costs $300 per catchment and 
govt Allowances 5 persons 3 days $300  

 

5 Updated Land Use Zone allocation plan For 
Existing LUPs – PAFO LUP team to undertake a 
rapid update for existing land use zoning plans, 
confirm zones, areas of zones, current condition 
or threats of zones, identify areas for land use 
management and change and compile into a land 
use management assessment report  

For Areas with “no land use zoning plan has been 
prepared – complete the PLUP processes for the 
subproject catchment with a land use 
management assessment report including areas 
of zones, current condition or threats of zones, 
identify areas for land use management and 
change  

 

PAFO Land Use Planning Team  

Set price per catchment $2,000 

6 Land Use Change Management Plan 

For each of the zones in the land allocation plan 
the PAFO PLUP team will work closely with village 
members, PAFO technical staff to define a land 
management plan for the catchment. Not all zone 
will need active management and for many there 
is a simple oversight and monitoring requirement.  

For each Zone in the PLUP plan the following will 
be identified: 

1. Area (hectares) 

2. Current condition of vegetation 

3. Current use of the zone – who, (how many) 
how, where, when, and why 

4. Assessment of current use based on impact 
of watershed functions 

5. Vision for the zonal land – future condition 
and future zoning 

 
Land Use team plus PAFO and other experts… 
Additional Process 4 persons 4 days plus other 
costs $500 
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Step Description Support 

6. Options for change – what can change and 
how 

7. Preferred and agreed options to achieve 
vision 

8. Implementation model (per hh or per ha)  

- what is the intervention 
- physical targets overall ie xha and by 

year 
- Inputs – amounts 
- Implementation plan who does what 
- No Labor payments only input materials  

9. Costing  

10. Summary of zonal land user change program 
(Tabulate) 

One zone plan required for each zone to be 
included in the treatment  

7 Land Use Investment Plan 

An aggregated land user change investment plan 
specified by year, actions, inputs, responsibility 
and cost 

PAFO=Land Use Team and PPIT Staff.  

Time only  

No costs 

8 Land Use Change Agreements Signed 

- Land use change agreements specified 
and agreed signed by village leaders, 
District Governor and PPIT Project 
Director 

- Specify what current land user will 
change in return for the investment, by 
zone and time 

- It will specify the reward for achieving this 
which will be verified by PPIT and PAFO 
land use planning monitoring … where 
land use objectives based on commercial 
use of perennial plants that survive to 
minimum planting density – the SRIWSM 
will title these to individual households 

 

Agreement review and discussion meetings 2 per 
catchment -$300 per catchment  

 

Signing Ceremonies 2 per catchment $400 per 
each meeting $800  

9 Implementation and monitoring of Land Use 
Investment 

PPIT and PAFO land Use team provide land use 
cover monitoring reports at the end of the wet 
season and the end of the dry season reported by 
land use zone and supporting remote sensing 
imagery (Sentinel) 

SRIWSM Investment support defined by the 
investment plan ….  

Limited to inputs, not labor and for land titling 
costing *** per ha 

 

Monitoring using remote sensing and interpretation 
of remote sensing (requires training of PAFO staff 
in each province $1500??) 

Purchase of data  

Preparation of monitoring reports ($200 per report 
approved) 

10 Updating of Land Use Zoning plan 

Prior to 18 month before closure the PAFO land 
use team will visit the community conduct a filed 
inspection and update the land use zoning plan. It 
is envisaged (see Nam Tong example) that as 
investment become productive some land will 
move from upland rotation crop to Village forest 
conservation and likewise some of the village 
production forest _livestock will be reclassified to 
catchment and watershed protection zones.  

 

PAFO Land use team minimum of 18 months prior 
to project completion  

 

Rapid update costs set at 75% of planning cost ie 
$1500 per each PLUP updated.  
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XI. NAM TONG CATCHMENT LAND USE PLAN 

A. Location and Scale  

215. The Nam Tong watershed is located in Paek District Xiang Khouang Province. The 
watershed area is accessible by paved Provincial Road 1c road being 36 Km to the Northeast of 
Phonsavan Town. Accessing the watershed area is 4km beyond the road endpoint from Meing-
Nalam village to Xouan village the only administrative unit within the upper catchment. An 
alternative dry season route is available through Lat Bouak- Or Anh – Xouan village requires an 
additional 15km using an earth road from Khiou and San mountain.  

216. The upper watershed (drainage area above Nam Tong head works 1) is approximately 40 
km2 and includes the lower part of the north-west slopes of San Mountain. The catchment can be 
divided by two elevation classes. The lower catchment runs from an elevation of 1200m a.s.l ( 
similar to head works 2) and increases to 1,340m a.s.l at Xouan village while the upper catchment 
runs from Xouan village to the top of the San Mountain with the height of 2,218m a.s.l.  

217. Within the catchment there is one access trail that traverse the ridge from the east of 
Xouan village to the north- north east Tea production zone.  

B. Administrative and Social Capital  

218. The overall administrative structure for Nam Tong is presented in the feasibility study for 
the irrigation investment but comprises of two lower river based communities being Khang Vieng 
and Mieng-Nalam villages and one upper catchment based community Xouan village some 4km 
to the North East of Mieng-Nalam village.  

219. For Xouan village there is one Village Chief, and two deputies. Village chief is represented 
on all committees i.e., (i) Senior Citizen or Lao National Front (LNF); (ii) Village Lao Women Union 
(LWU); (iii) Village Youth Organization; (iv) Village Security (police); and (v) Village Army. Overall 
village governance is male dominated with the exception of the Village Lao Women Union.  

220. In all village development activities, the Village Chief leads decision-making, activity 
planning and implementation, especially in mobilizing people’s participation. The village authority 
and villagers also recognize the role of the Village LWU, the Senior Citizen or Lao National Front 
(LNF) in the decision-making process as observed by their regular involvement in village 
meetings. People treat the senior citizens with respect and consider them as village advisers. 

C. Human Capital  

221. Xouan village is a small village of 25 families living in 19 households with an average 
household size of 9 persons of which 50% are children. The village is relatively young with the 
average age of household leaders being 42 (for male) and 40 (for female) respectively. In 
comparison the age of male and female household leaders in Khang Vieng village is 56 and 49 
years.  

222. The total population is approximately 186 (as at March 2018) with all households being 
Hmong lu-Mien ethnicity. On average each household has 2.83 person available for labor in the 
community which is higher than the other Nam Tong villages which range from 1.9 to 2.6. Officially 
poverty is low, with one household reportedly poor due to the physical disability of its head. 
Income levels within the community are significantly different, ranging from KN 18.5 million 
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($2,300) to 132.4 million ($16,400) per annum with the vast majority of income coming from non-
farm sources including tea. 

D. Physical Capital  

223. The village is only weakly connected into services and infrastructure. High school is 12km 
from the village, health services 10km whilst the nearest market is 10km. Within the community, 
only one third have latrines whilst all have a reliable water supply. Socio-economic development 
priorities are identified as improved road access, increasing the area of San Mountain Forest Tea 
and improved irrigation reliability for rice production.  

224. Xouan village has three small traditional weirs that supplement all households for mostly 
rainfed rice production but also link to neighboring village hamlets including Phousan Village, Oh 
Anh village, and Nhot Ngeum Village. In total Xouan village has 21 ha of rainfed wet season rice 
with supplemental irrigation  

E. Natural Capital  

1. Land Categories  

225. The TRTA assessed existing land use from 2018 satellite images to indicate different land 
use types e.g., existing forest types, grass land and agricultural land (paddy and upland cropping 
areas) see Table 2. The area of land use data (2018) of the watershed area is describe as the 
following 

Table 47: Land Use from 2018 Satellite Imagery  

No Land Use Category Area  

(ha) 

% of 
Catchment 

1 Bamboo 358 9 

2 Barren land and Rock 501 12 

3 Bush-Grass – with existing tea 208 5 

4 Grassland  275 7 

5 Mixed Coniferous and Broad Leaf Forest  702 17 

6 Mixed Deciduous Forest 1321 33 

7 Regenerating Vegetation 298 7 

8 Rice paddy 272 7 

9 Upland Crop 95 2 

 Total 4031 100 

 
2. Land use zone objectives 

226.  The Government programs for land use zonation (loosely referred to as participatory land 
use planning (PLUP) has been undertaken in the Nam Tong, Xouan village catchment during 
2011 by the Agro-Biodiveristy Initiative (TABI) program. Under TABI the Forest and Agriculture 
Land Use Planning, Allocation and Management program attempted to address shortfall in land 
use planning. FALUPAM is described as an iterative approach for land use planning at the village 
and village cluster level. The planning procedures applies a number of tolls centered around the 
captured and representation of spatially defined data to carry out integrated planning. 



76 

 

227. The approach recognizes existing land users as the starting point with planning seeking 
to contribute to the stabilization of shifting cultivation landscapes, promote long-fallowing and to 
increase of forest cover17.  

228. Overall it seeks to ensure the sustainable and equitable use of agriculture and forest land 
by and for local land users. Based on this it has three primary objectives: 

(i) To develop forest and agricultural land zonation and management plans that 
reflects local needs and priorities and are owned and implemented by local 
villagers 

(ii) To develop forest and agricultural land zonation and management plans that meet 
government requirements and can be approved at local and national level 

(iii) To develop forest and agricultural land zonation and management plans that 
ensures the sustainable use of local resources and Agro-Biodiversity 
 

3. Existing Land Use  

229. The existing land use in the Nam Tong Upper Catchment based on 2018 satellite 
interpretation but without ground trothing is presented in Figure 11.  

Figure 13: Land use in Nam Tong Watershed in 2018 

 

Source: SRIWSM TRTA 

 

 
                                                
17 http://www.tabi.la/activities/land-use-planning/land-use-planing/  

http://www.tabi.la/activities/land-use-planning/land-use-planing/


77 
 

 

230. Nam Tong stream has two main tributaries the Nam Tong and Nam Phane streams that 
originate from the upper elevation zone on San mountain. Within the catchment forest cover exists 
in a fragmented and mosaic pattern distributed along the edge of the watershed boundary. The 
vast majority of the watershed is highly modified from past land use and land conversion. Within 
the modified landscape the land typology is mainly grassland, bare land, fallows and patches of 
forest.  

231. The existing forest cover comprises two thirds (66%) of the total catchment area with a 
total of 2,229 ha - see table 3 - excluding the land linked to bamboo and regenerating forest. As 
such the overall catchment is slightly below the expected national target of 70% forest cover. 

232.  The Land Use Planning and Land Allocation program has been wider applied nationwide 
by Government in the year 1995-2000 followed by TABI in the year 2011. According to the LUP 
outputs, most hilly land allocated for agriculture is within the Xouan village boundary which 
includes land allocated for rotational upland crops and cattle grazing land. 

233. Remote sensing data on land use change indicates substantial changes in the period 2010 
to 2018 – see Figure 12. The changes to land uses are considered mostly negative with resultant 
loss of quality to vegetative cover. For instance the data suggests the regenerating forest reduced 
by 1,473 ha, Mixed Deciduous Forest reduced by 597ha while the area of lower quality forest and 
barren land. While there has been a continued loss of quality the data on land use change needs 
to be considered with a high degree of skepticism as the 2010 baseline reports on only 4 of the 
11 categories while also noting the significant impact of cloud cover on the dataset. As such the 
land use change data is considered by the TRTA to be unreliable and frankly misleading with 
inconsistent interpretation of the vegetation footprint from 2010 to 2018.  

Figure 14: Land use change comparison from 2010 to 2018  

 



78 

 

Source: SRIWSM TRTA 

 
F. Participatory Land Use Plan  

1. Land Use Zone Allocation  

234. The TABI program through the training of PAFO Land Use Planning teams and the 
provision of access to satellite imagery and GIS mapping services completed a PLUP in Xouan 
village in 2011. TABI has supported Xiang Khouang PAFO to complete the Land Use Planning 
(Land Use Zoning) in Ngot Ngum Cluster of which Xouan village belongs in 2011. The zoning was 
based on current land use situation, ecological condition through a village participatory process, 
however it does not assess ecological suitability or ecological functional requirements in the 
allocation of land and the definition of land use zones. To date, the land use plan remains a simple 
land use allocation with no land use management change identified during planning and no 
implementation or actions defined and agreed.  

235. The Xouan village Catchment land zone areas are presented in Table 41. The land area 
of Xouan Village is 3,373 hectares or some 84% of the total area of the catchment drainage area 
– see Figure 13 which indicates the margins along the western and (to a lesser extent) eastern 
drainage catchment boundaries fall within neighboring villages.  

Table 48: Xouan village Catchment Land Zoning (ha) 

No. Land Use Management Zone Area 

1 Conservation and NTFP Forest 616 

2 Fish ponds 4 

3 Maize 53 

4 Natural Grassland livestock land 91 

5 Pasture Livestock land 11 

6 Private Building Land 3 

7 Reserve Building land 3 

8.0 Rotation Upland Crop Area   

8.1 Rotation Annual Crop: Year 1 Zone 36 

8.2 Rotation Annual Crop: Fallow Year 2 93 

8.3 Rotation Annual Crop: Fallow Year 3 62 

8.4 Rotation Annual Crop: Fallow Year 4 58 

8.5 Rotation Annual Crop: Fallow Year 5 73 

 Sub-Total of Rotation Crop Area 286 

9 Tea 566 

10 Unpaved Road 5 

11 Village Managed Use Forest - For Livestock 555 

12 Village Managed Use Forest - General Purpose 683 

13 Village Watershed Protection Forest 375 

14 Wet Rice Paddy land zone 86 

  Total 3373 

 
236. The TABI LUP team allocated the area of 2,229 ha (66.1% of total village area) in Xouan 
village under Forest Categories including 1. Conservation and NTFP Forest, 11. Village Managed 
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Use Forest – For Livestock, 12. Village Managed Use Forest – General Purpose (Production) and 
13. Village Watershed Protection Forest. (See details in Table 42). The rotational upland cropping 
area of 286 ha is defined in terms of a 5 year rotation, the TRTA social interviews identified a total 
of 5 households that continue to use these rotational upland crop areas.  

Table 49: Area under Forest Categories in Xouan village 

No Land Use Category Area  

(ha) 

% of Total 
Catchment 

1 Conservation and NTFP Forest  616 18 

11 Village Managed – Use Forest – Livestock 555 17 

12 Village Managed - Use Forest General  683 20 

13 Village Managed - Protection Forest  275 7 

 Subtotal Forest Categories 2,229 66 

 Total 4,031 100 

 
237. The LUP zonation was mapped in 2011 by land use zone – See Figure 13 
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Figure 15: Xouan village Land Use Zoning Map (TABI,2011) 

 
Source: TABI 2011 

 
2. Land Use Rights 

238.  Most land use rights fall within the control of the village administration. All rice paddy 
areas are titled i.e., 21 ha. Other land is used communally however for improved grazing land and 
the forest tea land the village has allocated individual households specific areas. These areas are 
not titled but are respected and acknowledged through the tax documentation.  

G. Planning and Support Process  

239. The current status of data and information on land use and the land use plans needs to 
be updated from 2011 to 2018. The procedures described in part of this report (see table 31) will 
be applied and used to established the proposed land use change and management program 
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described below. The plan outlined below is based on the TRTA consultation with the local 
stakeholders and is presented as representative of the process in table 31. As such for this case 
study the SRIWSM implementation procedures should be able to be completed relatively quickly 
during the implementation of the subproject.  

XII. SRIWSM OBJECTIVE – CHANGED LAND USE  

A. Objectives 

240. The objective is to modify or alter existing land uses that do not support the ecological 
services for watershed management. In this sense the project seeks to increase the proportion of 
the catchment area that is under permanent vegetation to reduce soil loss, and to increase the 
infiltration of rainfall. The retention of water for longer within the catchment will reduce peak 
watershed discharge flows (Qmax) and will result in water being released over a longer duration 
reducing the period of low flows.  

241. For the Nam Tong catchment the major land use change sought are: 

(i) Retirement of the rotational shifting cultivation area of 286ha and the 
reestablishment of permanent vegetation using natural regeneration techniques 

(ii) Enhanced forest quality in the Village Managed – Grazing block of 555ha by 
transferring grazing onto the agricultural land for grazing of 91 hectares 

(iii) Increased productivity and extent of Forest tea within the 566 ha allocated for 
Forest tea to reduce de-vegetation risk and recreational burning  

(iv) Increasing the water retention within the catchment to aid natural regeneration 
through check dams 

(v) Testing the production of cultivated passion fruit as a means to reduce pressure 
on wild collected fruit  

(vi) Providing community connectivity with markets, schools and health facilities.  
 

B. Change Process and Success Factors 

242. The underlying change management process is to work within the key land use zones as 
described in the process plan detailed in table 31. Here the key success factors for the change 
process is to focus on land use behaviors by identification of individuals and which of their specific 
behaviors need to change. The project will work through a change management process within 
the land management planning process and then use project funding to (i) provide capacity 
strengthening for implementation support, (ii) provide the material inputs for change programs 
whilst the beneficiary will provide labor, (iii) provide a field review and supervision program to 
assist with mobilizing labor to achieve physical target san then to maintain these, and (iv) will 
provide performance rewards in the form of land titles for the successful achievement of agreed 
performance standards.  

243. The change process will be built upon a series of community – PAFO – District Governor 
–SRIWSM agreements where investment is provided in return for individuals and the wider 
community supporting the change process, physical targets and the success indicators.  

C. Output 2.1 Land Use Plan Updated 

244. Under this output the project will support the Provincial DALAM Land Use team to review 
and update the 2011 land use plan for the Ban Xuoan village in the Nam Tong catchment. This 
will confirm land use allocations and zoning areas and provide an update of current land use and 
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forest condition as input to identify key areas for land use change. The activities for this output 
are defined in the process as outlined in table 38 above and will include all the process steps that 
are required to ratify the proposed change programs under output 2.2 below including the 
monitoring and reporting of these.  

D. Output 2.2.1 Change Program 1: Retirement of Upland Rotation Area  

1. Overview - what and who needs to change  

245. The TABI, (2011) land use plan allocated a total of 286ha that was to be used for rotation 
upland cropping. The areas available are identified in Figure 13 and are available by year is 
significantly different. Whilst relatively constrained on historical levels of shifting cultivation 
practice the area still represents nearly 10 % of the total village catchment land and there are 
significant periods of soil movement and limited recovery in the 5 year cycle.  

246. Current use is limited to only 5 households that currently have inadequate rainfed rice to 
enable food security. The SRIWSM seeks to work with the village and these five households to 
provide alternative food security and a permanent shift away from annual cropping.  

Table 50: Land Allocated By Year for Rotation Upland Annual Cropping 

 Cat No. Land Use Management Zone  Area 

(Hectares) 

Percentage of 
Total 

Catchment 

8.1 Year 1 Zone 36 1 

8.2 Year 2 Zone 93 3 

8.3 Year 3 Zone 62 2 

8.4 Year 4 Zone 58 2 

8.5 Year 5 Zone  73 2 

 Subtotal  286 9 

 
2. Vision – the outcome of change 

247. The SRIWSM seeks to support a change from annual cropping on a 5 year cycle to non-
use categorization that eventually enables the land to be reallocated into category 1 conservation 
forest to which it current adjoins. The proposed change will see the 5 households able to produce 
reliable wet season rice through a small scale irrigation development in return for an agreement 
to stop use of the upland cropping areas. Of the 21 ha to be irrigated it is proposed that up to 25% 
of this area is likely to be double cropped for dry season crops in addition to the wet season rice.  

3. Change Process 

248. The change process is classified as a compensated land use change where the five 
affected households will willingly agree to shift their land use onto the irrigated command area 
and cease use of the upland cropping zone. The change process will also involve a village – 
District- PAFO land use agreement to cease the upland cropping areas, the five households will 
be awarded a registered land title for their irrigated land once the non-use of the annual upland 
cropping is confirmed.  

249. In addition to the use of irrigated command area the five households will be eligible to 
participate in the forest tea development change program described below such that the 
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combination of (i) irrigated wet season rice, (ii) dry season irrigated cropping, (iii) increased 
allocation of forest tea land and support for establishing a tea production area, (iv) registered land 
titles for tea production areas and the irrigation command areas once the agreed land use change 
has been confirmed and the agreed indicators for titling are in place.  

250. The change process will see a 2 year window before the production of wet season rice is 
reliably available, such that at the time of the planning process there will need to be an agreement 
based on which two plots will continue to be cropped until the irrigation is available. The other 3 
areas will automatically become non-use zones on the signing of the land use agreement while 
the two remaining plots will transfer to non-use after the first wet season rice crop is irrigated and 
harvested.  

251. Non-compliance to the land use agreement will come back to two procedures. First the 
village leadership and wider community will be required to address the issue through social capital 
linkages and community/peer pressure for compliance, secondly no titles for irrigated command 
areas or access to tea land will be made available until the upland cropping is topped.  

252. The tea program is presented below in Change program 3.  

4. Implementing Change  

253. The program will be driven by the PAFO-LUP team working with the District Governor, 
and village leaders and through direct engagement with the five households by the PPIT. The 
process in table 31 will be followed to reconfirm land use zones, areas, and preferred uses. The 
revised plan will, where necessary, include a zone based change management program detailing 
timelines and physical targets, the draft of the proposed land use agreements including 
commitments from the village leaders and 5 households for the changes.  

254. The plan will be submitted via the District to the PPIT for approval and inclusion in the 
SRIWSM workplans. Once approved the SRIWSM will mobilize technical support, procure 
materials and provide oversight and supervision. All labor will be provided from the community.  

255. The irrigation design is already at the detailed design stage. Procurement will be 
undertaken through community participation contracting for the labor inputs while materials will 
be procured using RFQ (shopping) procedures. PAFO-PIS will supervise head works construction 
(3 simple riverside gabion offtakes) and the two piped and one open canal conveyance systems 
to the command areas. 

256. The Xouan community is eligible for the technical support for irrigators to be provided by 
IFAD in a parallel funded project. If the proposed Upland cropping retirement agreement is not 
complied with, the village access road will not be supported 

5. Time bound physical targets 

257. The expected timing of the change program is presented in Table 44.  

Table 51: Upland cropping change management physical targets  

Action No: Action Timing 

1 Upland cropping area action plan agreed and land use 
change agreement signed 

3rd Quarter Project year 1  
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2 Irrigation DED procured through community 
participation contracts 

3rd Quarter Project year 1  

3 Irrigation construction completed  

(estimated cost KN 363 million - $43,300) 

2nd Quarter Project year 2 

4 First wet season irrigated rice crop  3rd Quarter project year 3 

5 Transfer of three upland cropping plots to conservation 
forest  

1st quarter Project year 2 

6 Transfer of remaining two upland cropping plots to 
conservation forest  

4th Quarter Project Year 3 

7 Land Title for irrigation command area  1st Quarter Project Year 4 

8 Overall physical target 286ha of land converted into 
conservation forest by Project year 4 being set aside 
with natural regeneration  

4th Quarter Project Year 4.  

 
 

6. Budget 

258.  Irrigation construction $43,500 plus $1,250 for land titles (n=5).  

E. Output 2.2.2 Change Program 2: Household Livelihood Improvement – Forest Tea 
Development 

1. Overview - what needs to change  

259. Within the 2011 land use plan a total area of 566 ha allocated to forest tea production. 
Phousan Mountain tea is an indigenous camellia spp. which produces big leaf tea highly sought 
after in the spring flush especially to supply the Chinese Market.18 The area assigned is in two 
blocks being the western block consisting of 254 hectares that is currently in regrowth scrub and 
bush mixed with grasslands. This area currently has no tea or economic use and suffers from 
recreational burning. The second block consists of 212 hectares that is currently a mix of regrowth 
scrub and existing tea plantings some of which are estimated to be over 100 years old and have 
tea orchards of 3 to 4 m in height.  

260. Aside from the burning of block 1, the soil erosion risks within the two areas provide limited 
erosion risk or risk to the ecological integrity provide vegetative cover is maintained. The reason 
for change is to increase the productivity of the land assigned to tea in an attempt to reduce the 
acceptance of recreational burning and to review the total extent of land required for tea. Currently 
the area assigned is far too large for the Xouan village members to develop, manage and pick 
simply due to labor shortages.  

2. Vision – the outcome of change 

261. The proposed vision for the tea land is to increasing the extent of planting (in block one) 
and in block 2 to increase the plant density through in-fill planting while supporting improved 
management of existing tea trees. In block 1, the increased economic use of the land will be used 
as a tool to engage the village members to stop the recreational burning in order to protect what 
is an important income source for their community.  

 
                                                
18 Further details are provided in the mountain tea value chain study report 
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262. In block 2 the vision is to increase productivity per hectare to further enhance livelihoods, 
to reduce the dependence on other forest extractive activities, by supplying increased output to 
the higher value spring market and to develop a market for wet season picked tea that will be 
processed and supply the red tea market as identified by the value chain assessment report. The 
potential to significantly increase the price of wet season tea by simple processing and supply 
into the red tea market offers substantial livelihood benefits which in turn will redirect labor away 
from extractive resource uses in the catchment. 

3. Change Process 

263. The change process is based on (i) assisted new plantings with the project financing the 
seedlings, (ii) farm to farm extension services and support with Yot Pieng village which will also 
increase the potential market linkages with the Xoaun village producers, (iii) linkages to wet 
season market development for red tea, and (iv) the provision of households with registered titles 
to tea land if the tea is properly maintained.  

264.  In return for the 100ha of tea development the SRIWSM project will seek to reallocate a 
minimum of 200 to 250 hectares of tea land back into conservation forest or village protection 
forest categories to improve the water shed quality.  

4. Implementing Change  

a. Block 1: 254 ha  

265.  The change process will be built around a village planning process for the revised PULP, 
during which the block 1 land will be discussed in terms of its benefits to the community for tea 
production. Here the SRIWSM and PPIT will use the experience an achievement of the Yot Pieng 
village also located on the San mountain with a similar number of households. The Xouan village 
tea growers and leaders will visit the village and discuss the approach to tea development 
including the speed of development. The model for block 1 essentially replicates the achievement 
of the case study village. It is intended to plat higher density tea seedlings at a density of 2500 
per ha (at 2m by 2m plant spacing). In total the SRIWSM will assist the village to plant 50 hectares 
over 5 years.  

266. To initiate the program the village leadership and PPIT must agree on a block development 
plan, assign specific areas to specific households and these household will enter into an 
agreement with SRIWSM and the village leaders regarding the maintenance of the tea plantings. 
The project will provide technical support and training for the village tea growers, purchase tea 
seedlings at KN 5,000 per each (KN 12.5 million per hectare ($1500/ha) – KN125 million per 
annum. It is proposed that the seedlings be sourced from the case study village that already has 
experience and an operational nursery, and that if accepted that one or two of the case study tea 
producers would provide extension and technical support to Xouan village for each of the planning 
and planting seasons.  

267. All labor will be provided by the Xouan village including land preparation, planting and 
fertilizing, and weeding. The project will support the non-plant material inputs such as fertilizer but 
will not support any agrichemical application. Farm to farm extension is expected to amount to a 
total of 30 days per year for two persons (for a total cost of $800 including travel costs). Infill 
planting will be required in year 2 at an assumed replacement rate of 15% of stems.  
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268. Tea pick is expected from year 4 at around 0.5kg/ha rising to 1500 kg/ha in year 7 and 
thereafter.  

b. Block 2: 212 hectares of infill planting and tea tree management  

269. In block two 50ha of existing tea orchards are to be improved through infill planting with 
up to 500 to 800 stems per hectare to be planted. Also existing tea plants will be assessed and a 
management regime involving pruning and fertilizing will be agreed and implemented. The area 
currently produces 400kg/ha which is expected to increase. The cost in infill planting for materials 
includes KN 4 million ($480) per hectare for seedlings.  

270. As with block one technical support will be mobilized, tea seedlings procured and technical 
input for pruning and tea plantation management introduced using a farmer to farmer extension 
model that contracts services from Yot Peing Village.  

271. The area will be planted on an agreed plan spread over 4 to 5 years to ensure labor is 
sourced from the community. All plots being planted will be allocated to individual households 
which the SRIWSM /PPIT team will have an agreement to maintain the plant density, weeding 
and pruning inputs. If this is achieved all plots in block 1 and block 2 will be titled to those 
households that have met the criteria – in total about 20 households will receive titles for 
registered tea production areas at a cost of $250 per each.  

5. Time bound physical targets 

Table 52: Indicative action plan  

 

Action No: 

Action Timing 

Block 1  

1 Land development plan with beneficiary household 
identified 

3rd Quarter Project year 1  

2 Exposure and awareness visits to Yot Pieng Village 
and other tea producers  

4th Quarter Project year 1  

3 Seedling procured and planted totaling 50ha 10ha - 2nd Quarter Project year 
2,3,4,5,6 

4 Blanking and infill planting  2nd Quarter project year 
3,4,5,6,7 

5 Three years of tea planting areas maintained.  2nd Quarter Project year 5 

6 For areas maintained - land titles registered for the 
planted areas 

3rd quarter Project year 6 

Block 2  

1 Land development plan with beneficiary household 
identified 

3rd Quarter Project year 1  

2 Exposure and awareness visits to Yot Pieng Village 
and other tea producers  

4th Quarter Project year 1  

3 Seedling procured and infill planting totaling 50ha 10ha - 2nd Quarter Project year 
2,3,4,5,6 

4 Existing tea plantation tree improvement program 
initiated  

3rd Quarter Project year 2 to 4 

5 Three years of tea planting areas maintained.  2nd Quarter Project year 5 

6 For areas maintained - land titles registered for the 
planted areas 

3rd quarter Project year 6 
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6. Budget 

272.  The total estimated budget is $ 128,000 with $99,000 for planting materials, $13,500 for 
infill replacement planting, $4,000 for farm to farm extension services, $8,000 for (an estimated 
40) land titles, and $7,500 for other inputs. Process costs for government staff are not included in 
this figure.  

F. Change Program 2.2.3: Regeneration of Community Forest used for Grazing  

1. Overview - what and who needs to change  

273.  Nearly all households have livestock that is grazed on a mix of land including the village 
managed forest zoned for livestock (555ha). The grazing of forest in this manner reduces 
understory and limited the forests biodiversity, provisioning and ecological services. The grazing 
alternative is clearly being demonstrated by the village leader who has fenced and improved an 
area of the village managed grazing forest (91ha).  

2. Vision – the outcome of change 

274.  The preferred vision is to have the village forest moved into a watershed protection forest 
category (category 13) which would see the current protection forest increase from 375 hectares 
to 930 hectares. The change in status and the additional scope of the protection forest should 
over time increase both forest cover and the quality of forests through which the future watershed 
and ecological services from these will be secured.  

275. The movement of cattle grazing from the 375ha will require a more managed grazing 
program within the agricultural land allocated to grazing that is currently supporting unimproved 
vegetation. 

3. Change Process 

276. The change process will require the development of the agricultural land zoned for 
livestock grazing. – Category 5 in table 32. This will require a community consultation program 
and agreement to make the underlining changes in where and when animals are grazed. In return 
the project will (i) establish improved pasture species (both grasses and legumes), (ii) provide 
fencing to ensure animals are (a) kept out of forest areas,(b) kept in the plots allocated to specific 
households or groups of households.  

277. The process will require the village leadership and cattle owners to agree on how cattle 
will be grazed in the future, i.e., individual herds or communal grazing and a grazing land plan 
prepared including allocation of land, a land development program, and the fencing of plots and 
then grazing control plots.  

278. It is envisaged that lessons learned from pasture development and fencing from the NZ 
AID Beef Sector Support project and the Department of Livestock, MAF northern livestock support 
project funded by ADB would be used to (i) expose cattle owners and (ii) demonstrate 
technologies and their use.  
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4. Implementing Change  

279. The Xouan village will need to develop a cattle management plan, including the 
development of fodder and grazing options to substitute the current reliance on forest grazing. All 
cattle owners will need to be involved in the planning process with support for the following: 

(i) Understanding the problem and need for change – in terms of forest resilience, 
and also in terms of lost cattle productivity and opportunity 

(ii) Developing a clear view or vision of what the future grazing and cattle productivity 
could entail.  
(i) Here the cattle farmers would be supported to gain exposure to examples 

of pasture development, fencing (traditional and electric), animal health, 
animal productivity and market returns from existing projects and lead 
farmers 

(ii) The cattle farmers and village leadership would then enter into a letter of 
intent to develop a grazing alternative and to release the village forest 
grazing land back to protection forest 

(iii) A grazing development plan would be prepared for category 5 (table 2) that 
would define the area to be developed, how this area would be allocated 
to individuals, the area to be developed by year and a physical 
infrastructure layout plan for access and fencing purposes. 

(iv) The plan will be reviewed by PPIT and the District Governor along with 
PAFO – DOL staff and if approved will be integrated into the PPIT workplan 
for procurement 

(iii) Implementation will be based on a 3 year grazing development program.  
(i) Based on the layout plan the land to be sown in improved fodder or 

pastures (5 ha) will be cultivated mechanically using a contractor  
(ii) As part of the cultivation contract in year one all fences lines will be cleared 

and cultivated into a level alignment  
(iii) The total grazing layout fencing plan will be implemented over a 2 year 

period  
(iv) Once areas are fenced the contractor will prepare a seed bed and sow the 

pasture species identified in the grazing development plan - all pastures 
will be a mixed legume grass sward. 

(iv) Pasture establishment program will only proceed once fencing is established to an 
acceptable standard. It is envisaged that fencing will be undertaken using 
community participation contracts under supervision from DOL staff. Once fenced 
the pasture will be sown at approximately the following scale:  
(i) 5 hectares in the first year  
(ii) 10 hectares per year will in year 2, 3  
(iii) The total area of pasture established will be 25 ha of the total area of 91 

hectares. Further development should be possible through the revenue 
streams within the cattle producers 

(v) Adherence to the grazing ban from the village forest livestock area in year 4 will 
enable individual households to seek a registered title for their pasture lands. 
Compliance will be assessed by (i) PPIT staff, (ii) DOF (iii) PAFO Dalam staff in 
conjunction with Village leadership through an annual monitoring of forest use in 
both the wet and dry season.  

(vi) If the proposed grazing land substitution agreement is not complied with the village 
access road will not be supported.  
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5. Time bound physical targets 

Action No: Action Timing 

1 Forest Grazing land substitution option discussed with 
village leaders and cattle owners 

(facilitation Costs $200) 

3rd Quarter Project year 1  

2 Draft letter of intent to assess a grazing land 
substitution development program in return for 
removing cattle from the Village Forest –Livestock area  

4th Quarter Project year 1  

3 Awareness and exposure visits to NZAID Beef 
demonstration sites for pasture development and 
fencing technologies, and Northern Livestock sector 
project for cattle and pasture technology transfer 

(18 people - - 2 one day excursions plus 4 support staff 
- $600)  

1st Quarter Project year 2 

4 Preparation of a grazing land development plan – 
including land allocation, spatial mapping of allocation 
and a fencing plan, detail of a 4 year pasture 
development program based on annual areas of 5 ha, 
10ha for 3 years. Supported by PAFO – Dol and PPIT 

( 4 technical staff 4 days plus travel $300) 

1st Quarter Project year 2  

5 PPIT, District Governor review and approve plans and 
include in SRIWSM cash flow budget  

2nd Quarter Project year 2 

6 First contractor contract for cultivation of fence lines 
and land preparation for 5 ha  

(contractor cost for 5ha of cultivation, and fence line 
disced and consolidated) - $3,766 

4th Quarter Project year 2 – 
delivered 1st Quarter Project 
Year 3 

7 Fencing contract awarded - phase 2 completed within 
first quarter (total 8,500m)-$2,355 

4th Quarter Project Year 2 

8 5ha of pasture sown left ungrazed for wet season 
followed by Spring fertilizer application – first grazing 
4th Quarter Project Year 3 

(seed bed cultivation, seed costs, and fertilizer costs)-
$4,196 

2nd Quarter Project Year 3 

9 10 ha of pasture sown per year for two years ( as per 
items 6, 7,and 8 above) 

(seed bed cultivation, seed costs, and fertilizer costs) 
)-$4,196 

2nd Quarter Project year 4, 5 

10 All Cattle grazing in Village forest –livestock removed  4th Quarter Project Year 5 

11 Clearance for Road construction  4th Quarter Project Year 5 

11 Land titles issued  

(18 titles at $250 per each) 

2nd Quarter Project Year 6 

 
6. Budget 

280. The estimated cost is KN 34.9 million per 10ha presented in table ** below.  

Table 53: Grazing Development Costs (per 10ha) 

No Activity Unit/person Unit cost 
No. of 
day 

Sub-
total(KN) 

2 Land preparation   10 ha=        

2.1 Land clearing  20 ps 80,000 3 2,400,000 
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2.2 Barbed wire 50roll 200,000   10,000,000 

2.2 Grazing land fencing  4,800m 2,000   9,600,000 

2.3 Land ploughing 5ha 1,500,000   7,500,000 

2.4 Seed  35 50,000   1,750,000 

2.5 Fertilizer 10bags 200,000   2,000,000 

2.6           

2.7           

  Sub-Total       33,250,000 

  Contingency 5%       1,662,500 

  Grant Total       34,912,500 

 
G. Change Program 2.2.4: Increased water retention in catchment  

1. Overview - what needs to change  

281. With land use conversion and modification of the ecosystem over one third of the 
catchment the risk to the water cycle increases. As a consequence of land use change and 
deforestation the duration of flood evacuation from the catchment is shortened due to less 
infiltration, lower rainfall interception and more exposed earth. The proposed catchment plan 
seeks to address the ongoing risk of future land conversion and thereafter the increased quality 
of the vegetative cover however in the short to medium term the risk of short duration flood water 
evacuation and prolonged dry season flow rates remains. 

282. The Project will demonstrate the potential use of check dams to retain water in the 
catchment longer and to use the check dam sites as points of accelerated revegetation due to 
increase moisture status during the dry season.  

2. Vision – the outcome of change 

283. The adoption of small scale check dams by local villagers using local materials to support 
revegetation and the retention of flood waters into the dry season through the demonstration of 
check dams and supporting assisted regeneration programs in the immediate soil moisture zones. 

3. Change Process 

284. Six potential sites have been identified by the TRTA consultants working in conjunction 
with PAFO-DAFO staff. The selected sites earmarked for the construction of check dam is as 
follow; 

(i) Site 1: N193827.1, E1032227.9; width 15 m 
(ii) Site 2: N193833.2, E1032222.2; width 15 m 
(iii) Site 3: N193758.4, E1032222.6; width 10 m (additional selection in May 2018)  
(iv) Site 4: N193817.3, E1032224.9; width 10 m (additional selection in May 2018)  
(v) Site 5: N193944.1, E1032224.8; width 10 m (additional selection in May 2018) 
(vi) Site 6: N193934.7, E1032238.6; width 15 m (additional selection in May 2018) 

 
285. All the sites are located within gentle slope creeks where the presence of local materials 
is confirmed including stone, wood. The selected sites have been chosen to address multiple 
objectives as much as possible for example, water conservation, water access for livestock and 
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or wild animals, an area for regular ground water discharge and soil moisture retention that 
supports vegetation naturally etc. 

4. Implementing Change  

286. Using a village leadership community participation contract the SRIWSM will provide 
resources for all materials and for selected village construction teams comprising 4-5 persons. 

287.  The project will support construction design, site layout and construction supervision via 
the PPIT as well as provide the first two years labor cost for cleaning of the check damns. 

5. Time-bound physical targets 

288. The expected outcome of the check damns is for 6 sites supporting additional soil moisture 
into the dry season covering area of up to 5 hectares per damn than benefit from increased soil 
moisture that supports natural regeneration and or specific crop production options. Currently the 
priority is assigned to provide support for natural regenerating forest over 30 ha in total.  

Action 
No: 

Action Timing 

1 Check Dam Site confirmation meetings during the 
PAFO-PULP update  

1st Quarter Project year 2 

2 Proposed plan presented to PAFO - DOF, DALAM for 
approval  

1st Quarter Project year 2 

3 Construction will use community participation 
contracts organized by the village leader and payment 
via the village development fund 

Construction of all 6 to be completed within 1 dry 
season spanning Project Year 2 and 3 

USD 7,500 

4th Quarter Project year 2 

4 Soil moisture regeneration planting  

USD 15,000 

2nd Quarter Project year 4  

5 Dam maintenance per site – 4 people one day per 
year  

Cost $400 contracted via VDF/ community 
participation contracts 

4th quarter Project Year 4 
and 5 

 

289. The total estimated cost is $15,000  

No Activity Unit/person Unit cost No. of day Sub-total(KN) 

1 Construction of 15m width Check Dam 3 points=  
  

15,898,000 

1.1 Land clearing  5 ps 80,000 4 1,600,000 

1.2 Nails 10 15,000   150,000 

1.3 Hammer 10 80,000   800,000 

1.4 Wood (post) Ø 15cm x2m 17 pcs x3 4,000   68,000 
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No Activity Unit/person Unit cost No. of day Sub-total(KN) 

1.5 Wood barrier Ø 15cm x3m 96pcs x3 5,000   480,000 

1.6 Stone collection  Ø 20cm and above 5x5x16x3=1,200 3,000   3,600,000 

1.7 Construction labour 5ps 80,000 15 6,000,000 

1.8 Maintenance 3 points in 3 dry seasons repair 4ps 1,600,000 2 3,200,000 

2 Construction of 10m width Check Dam 3 points=         12,329,000 

2.1 Land clearing  5 ps 80,000 3 1,200,000 

2.2 Wood (post) Ø 15cm x2m 12 pcs x3 4,000   144,000 

2.3 Wood barrier Ø 15cm x3m 64pcs x3 5,000   360,000 

2.4 Nails 10 15,000   150,000 

2.5 Hammer 10 80,000   800,000 

2.6 Stone collection  Ø 20cm and above 5x5x11x3=825 3,000   2,475,000 

2.7 Construction labour 5ps 80,000 10 4,000,000 

2.8 Maintenance 3 points in 3 dry seasons repair 4ps 1,600,000 2 3,200,000 

3 Tools 
  

1,500,000 

4.3 Construction tool (space,knife,etc) 10 150,000   1,500,000 

5 Soil Moisture regeneration planting  
  

88,000,000 

5.1 Barbed wire  250 rolls  200,000   40,000,000 

5.2 Planting of local species trees 30 ha 1,600,000 
  

48,000,000 

  Sub-Total       117,727,000 

  Contingency 5%       5,886,350 

  Grant Total       
123,613,350 

($14,715) 

 
H. Output 2.2.5: Change Program 5: Improved access to social and economic 

infrastructure 

1. Overview - what and who needs to change  

290.  As part of the proposed catchment management and the compensation for moving land 
use behavior from inappropriate to appropriate uses that protect watershed functions the Project 
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will address the number development priority elicited form the community, i.e., improved road 
access to Nalam village.  

291. Villages seek improved connectivity with education, health services as well as economic 
connectivity to markets and suppliers. The current access track to Nalam is limited during the wet 
seasons and is mostly walked. A total of 2km of road upgrade will be required using the current 
alignment and center line.  

2. Vision – the outcome of change 

292.  A 2km motorable road from Mieng-Nalam village to Xouan village with an all- weather 
submersible spillway that enables access at all times of the year except during high water floods.  

3. Change Process 

293. SRIWSM will procure the construction of the road (i) once the Xouan village Catchment 
PLUP is updated and agreed, (ii) there is compliance with the retirement of upland cropping land 
and (iii) the substitution of Village Forest Land – for livestock with developed pasture and fodder 
lands within the agricultural grazing category number 5.  

4. Implementing Change  

294. PAFO - PPIT will conduct the procurement procedure and will contract using a single NCB 
contract. The dept. of public works will sign off on the final design and completed works programs.  

5. Budget 

295.  Based on the preliminary design and bill of quantities the estimated cost is US $0.5 million 
or KN 4.12 billion or about $240,000/km.  

I. Output 2.3 Market Connections and Value Addition to Sustain Change Programs 

296. Under the change program the use of increased tea planting and production and the move 
to provide improved grazing for cattle are substantial incentives for land user to adopt more benign 
practices. The long terms success of these incentives will require securing margins to producers 
within the changing and increasingly competitive supply chain for tea and livestock. Output 2.3 
seeks to provide support for developing market demand based supply chain connections between 
producers, buyers, quality assurance providers, and traders, and logistics agents. 

297. The output will support two market supply chains being output 2.3.1 Forest tea and output 
2.3.2 Livestock Fattening for local and Vietnam Wholesale markets.  

1. Forest Tea Market and Agribusiness Connections 

298. Under this program the project will support activities related to (i) tea market assessments, 
in particular, the markets for wet season forest tea including tea stakeholders coordination and 
connections with markets, (ii) tea processing and value addition, and (iii) quality assurance, 
branding and traceability. The key output of the program is develop value addition to both Maocha 
and wet season forest tea through market led product development and placement.  
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a. Tea Market assessment  

299. The project will contract a market assessment to identify potential opportunities for 
Xiangkhouang forest teas both nationally and internationally. The assessment will provide the 
basis for developing a market strategy for tea producers, and local tea processors in Xiangkhoang 
province. The strategy will be based on exploiting the comparative advantage of forest tea and 
include interventions that result in the project beneficiaries having a competitive advantage in the 
identified markets.  

300. The comparative advantages of forest tea will form the basis of both the marketing and 
branding strategies that will seek to build on existing social media presence of the characteristics 
of forest mountain tea. The marketing strategy will seek to use sample product placement, 
participation in trade fairs and exhibits etc. as means for developing brand and market recognition.  

b. Quality assurance, branding and traceability 

301. Based on the strategy defined above the demanded and unique characteristics of the 
Phousan tea in the differing markets will be specified to enable consistent brand specifications, a 
quality assurance program to increase the consumer confidence of trueness to type, and the 
development of a traceability system that connects product to place of production, and the quality 
assurance systems within the market channel. 

302. The branding will be established based on market demand and it is proposed that the brad 
be registered with PICO but under the ownership of either the Provincial Administration Unit of 
Xiangkhouang or a tea producers group. The traceability would therefore be established based 
on the brand specifications for Phousan Tea and would linked via bar code to product as it moved 
from fresh leaf to packaged final product. Here the aggregation points immediately after the fresh 
leaf is picked would be the entry point with additional information attached as the product moved 
through the supply chain.  

303. It is proposed either an industry or Government compliance and assurance system will be 
used to maintain standards. Potential labelling for GAP or fair trade and or certification (if the 
costs and benefits are affordable). A key aspect of the quality assurance programs being the need 
to ensure source integrity and then handling, drying and processing standards are adhered to. 

c. Tea processing and value addition 

304.  The expected markets, especially for wet season tea, will need tea to be processed with 
a specific consumer in mind. Currently it is expected that the form of tea is likely to be red tea. 
The wet season tea presents a range of challenges from the quality assurance point of view 
including fresh leaf storage and drying, cooking and processing, grading etc. In order to maximize 
the value of the wet season tea consistent quality standards will need to be achieved and to do 
so additional investment into post-harvest technology will be required.  

305. The project will work with Phousan tea producers as part of building their market strategy 
and linkages to identify gaps in the post-harvest supply chain thatplace either quality standards 
or market access at risk. Once identified and through a process of business plans groups or 
enterprises can seek support for (i) grants for investment into post-harvest technologies and or 
processing, and (ii) technical support for capacity and ongoing mentoring for achieving a 
consistent and high quality product for marketing.  
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2. Xiangkhouang Livestock Supply Chain Connection  

306. A key element in the catchment change program is the development of improved forage 
as a means of reducing the cattle grazing of protection forests. In the catchment and upland areas 
of Nalam and Khangvieng villages supports a significant cattle population currently estimated at 
around 100 head for the Ban Xouan village and over 900 head for the Nalam / Khangvieng 
villages. Cattle are used as capital savings that are highly liquid in terms of being able to support 
distress costs or lumpy cash flows such as school fees. With growing numbers the reliance on 
forested land to support wet season grazing is leading to forest degradation and risk to each part 
of the watershed ecological services.  

307. In the upper catchment there is sufficient land for the limited number of animals to develop 
alternative grazing. In the lower catchment numbers of animals are substantially higher and the 
reproductive base of the herd has the capacity, to potentially increase numbers at an increasingly 
faster rate. A continuation of this trend creates a substantial risk to (i) the forest based grazing 
area during the wet season and the availability of dry season forage within the command area 
that will increasingly adopt dryseason irrigated agriculture.  

308. One option is to develop forage or fodder based systems that (i) reduce the pressure of 
forests, (ii) enable non-reproductive animals to be grown faster and then to be finished ready for 
sale during the dry season when the majority of livestock currently loose liveweight. It is proposed 
that a mix of short rotation fodder crops such as oats could be grown in the command area and 
used to fatten livestock after 8 weeks form the harvest of rice during the dry season. For the upper 
command area where no dry season cropping is proposed by water users residual soil water 
could be used for fodder production without irrigation, whilst in the lower command areas 
controlled dry season irrigation can be used.  

309. To cover the first 8 weeks of the dry season and for the extended wet season the current 
technologies of low cost electric fencing and in-situ fodder production being developed by the 
DOLF with assistance from NZAID can be applied on non-forester toe slopes using wet season 
growth and regrowth of perennial grass / legume systems to reduce pressure and to manage or 
limit body weight loss.  

310. The project will support (i) cattle market connections strengthened, (ii) improved cattle 
feeding and management, (iii) On-farm productive investment – fencing, silage or fodder storage 
systems, community cattle handling facility with scales, (iv) healthy cattle and safe meat through 
improved animal health. 
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XIII. FINANCIAL ASSESSMENT OF CATCHMETN PROPOSALS 

A. Nam Tong RSP Cattle Development 

311. In the Nam Tong area, the Project will support the development of specialist forage 
production grown with irrigation during the dry season following the wet season rice crop. It is 
proposed that the forage will be used to feed selected cattle to finish them to higher weights prior 
to sale in prime condition. The forage will be grazed in-situ using electric fencing and strip grazing 
to reduce the labor requirement compared with traditional cut and carry feeding systems. 

312. The Nam Tong area has an estimated 3,000 head of cattle spread over three villages. The 
cattle are grazed in the upland forest areas over the wet season and graze the rice stubble in the 
rice fields during the dry season when the land is fallow. There is a shortage of feed during the 
dry season and cattle suffer from weight loss which also affects their productivity and increased 
susceptibility to cold and disease. Cattle farming is semi-commercial, with cattle mainly being sold 
during time of need, such as in September when there is a need for extra cash to pay school fees. 
A well-established market network of local collectors and traders purchase cattle for sale from 
Xiangkhouang province to supply Vietnam through the neighboring Ngh An province. The demand 
for beef increases in Vietnam during the Tet festival and over the winter period. In Laos there is 
increased demand coinciding with the Laotian New Year and water festival in mid-April.  

1. Proposed project support 

313. The project will support the establishment of an initial 2 ha of forage as a pilot project to 
test the feasibility of growing cool temperature specialist forage species for the purpose of 
finishing cattle. Electric fencing will be supplied and demonstrated for more efficient strip grazing 
in-situ of the irrigated cereal forage. A set of cattle weighing scales and portable cattle yards will 
also be supplied to facilitate cattle handling and to monitor weight gains of the cattle for sale and 
to show the benefits of better feeding to breeding cows and young stock. The further supply of 
equipment in successive years of the project will depend on the outcome of the pilot phase.  

314. The intervention will be supported by specialist technical assistance in agribusiness and 
cattle production through the project. Support will be provided for improving cattle market 
connectivity with traders and proactive marketing. Farmer to farmer extension will capitalize on 
lead farmers knowledge and experience and technical knowledge will be disseminated through 
field days and workshops.  

315. The total investment costs for cereal forage establishment, the supply of equipment and 
support to more productive cattle farming systems during the initial pilot phase over project years 
2 and 3 are estimated to amount to KN100 million ($12,000). Based on the outcome of the pilot 
subsequent total investment would be in the order of KN600 million ($70,000) over the project’s 
seven-year life. 

2. Financial analysis of cattle finishing model 

316. The financial performance of the proposed support for providing supplementary feed to 
finish cattle over the dry season through irrigated forage is tested through a financial model of the 
input and outputs involved. Performance is measured through the gross margin for the operation 
through the net return per head of cattle, per kg of weight gain, per ha of labor input and per ha 
of land used for forage production. For this purpose, the following parameters were assumed: 



97 
 

 

(i) Pilot study to establish a specialist forage crop following the harvest of the main 
wet season rice crop, through over-sowing into the stubble as soon as possible 
after harvest in November early December (The pilot will trial several cool season 
forage species, such as forage oats Avena sativa that are suited to the area’s agro-
climate during the dry season winter period with cool nights and hot days).  

(ii) Start strip grazing with electric fencing in mid-February after a growing period of 
75 days. 

(iii) Dry matter production of 3,000 kg per ha 
(iv) Cattle are fed for days 60 at 5kg DM per day with an average daily liveweight gain 

of 0.5 kg with a total liveweight gain of 30kg 
(v) Marketable weight of 150kg per animal at a price of KN30,000 per kg liveweight in 

the March/April period to coincide with the Lao New Year 
(vi) Initial pilot project for 2 ha of forage to feed 20 head of cattle 
(vii) Project will fund the initial pilot meeting the costs of seed, fertiliser, forage 

establishment and electric fencing 
 

317. Forage establishment. As noted above, cereal forage will be planted in the irrigated rice 
field as soon as possible after the rice harvest in November. The crop budget for establishing the 
forage is shown in Table 54.  

Table 54: Illustrative Crop Budget for Forage 

20018 Constant Financial Prices - KN  (Forage oats, vetch, kale. Mullato II, etc) 

       

Gross margin per hectare         

  Operations/Services Unit Price Rate Total cost 

        (KN) (per ha) (KN) 

1. Output & Income        

  Main product (dry matter)1/ kg   2,500    3,000     7,500,000  

    Total Income         7,500,000  

2.  Production Costs        

2.1 Inputs         

  Seeds          

  - local  kg   10,000     50      500,000  

  Fertilizers (units)        

  - N-P-K 46-20-0 Urea (N) kg   4,600     40      184,000  

    Sub-total Inputs          684,000  

2.2 Contract services        

  Mechanisation        

  - ploughing & land preparation ha  300,000     1.0      300,000  

    Sub-total services          300,000  

2.3 Labour input (family & hired)        

  - land preparation wd      3       -   

  - sowing & planting wd      5       -   

  - fertiliser application wd      2       -   

  - weeding  wd      3       -   

  - watering wd      3       -   

  Percentage of labour Total Workdays    16       -   

  
Hired 
labor 20% wd   80,000      3      256,000  
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  Family 80% wd   -      13       -   

    Sub-total labour           256,000  

2.4 Other inputs        

  Irrigation costs (WUA)2/ KN       -        -   

    Sub-total other inputs           -   

  Total production costs   KN      1,240,000  

       US$     745.24  

3.0 Gross Margin         6,260,000  

  Gross margin w/o labour         6,516,000  

4.0  Return per labour workday   KN      407,250  

  Return per day family labour   KN      489,063  

5.0  Cost per kg DM   KN        413  
Notes: 1) Value per kg dry matter based on KN500/kg for wet feed @ 20% moisture.  

2) WUA and irrigation service fees covered by the main rice crop. 

 
318. This assumes the 80% of the labor is supplied by the famer’s household at no cost. Soil 
cultivation is by mechanical means. The output is valued at KN2,500 per kg DM, based on the 
local price for wet cut and carry fodder of KN500/kg, which at a dry matter content of 20% is 
equivalent to KN2,500/kg DM. Based on this value, the net income from forage production, if for 
example all the output was sold as fodder, would be KN6.26 million per year, disregarding 
harvesting costs. 

319. The average production of DM per ha is conservatively taken as 3,000kg, which indicates 
a cost of production of KN413/kg DM. It is acknowledged that much higher yields of DM are 
possible from forage (forage oats can produce over 7 ton of DM/ha), but has yet to be proven for 
this location. The average cost of production per kg of dry matter is used as the feed cost in the 
cattle finishing model. 

320. Electric fencing costs. The costs of a semi-permanent perimeter electric fence and 
single strand internal portable electric fencing for break strip feeding and is estimated to be 
US$2,000 for the 2-ha pilot area. This is based on imported equipment for the energizers, wires 
and supporting materials and locally sourced wooden posts. The breakdown is shown in Table 
55. For a square 2 ha plot the average cost of electric fencing is estimated to be $1.70 per m, or 
$1,000 per ha. It may be possible to reduce this cost by using more locally sourced material, the 
wire for example. 

Table 55: Electric Fencing Costs 

Estimated Cost for 2 ha plot (5 acres)    
Item No.  US$ Total  

Energizer S10 (solar 2 ha) 1  154  154.00  

Portable battery fence energizer 1  130  130.00  

Earth clamp and earth stake 2  55  110.35  

Wire Poly White 6SS 500 m 4  23  92.53  

Tape poly white 200 m 1  24  24.06  

Cable L/out 2.5mm 50 m 2  41  82.24  

Reel economy black 10  26  261.36  

Pigtail standards 728mm pack of 10 10  19  194.70  

Wood post claw insulators pack 25 5  13  65.00  

Extra (tools, testers, etc)     100.00  

Subtotal     1,214.24  
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Freight and handling 20%    242.85  

Tax 10%    145.71  

Total (imported)     1,602.80  

Wooden post (local, 20 m spacing) 100  3  300.00  

TOTAL all     1,902.80  

Say      2,000.00  
Source: Consultants, based on Gallagher’s products. 

 
321. Cattle finishing model. The model represents the pilot area of 2 ha of forage which could 
support 20 head of cattle grazing in-situ over a 60-days feeding period. It is assumed that a two-
ha plot is designated within the command area and fenced off with semi-permanent electric 
fencing that would be disassembled before the start of the next et season crop season. The forage 
would be planted and be ready for utilization 75 days from planting. Mature cattle selected for 
finishing from several households would be aggregated into one herd and grazed together on the 
plot. It is likely that the labor would be provided by the cattle owners, but provision is made for the 
hire of one worker. It is assumed that water would be provided from the irrigation network. The 
management arrangement for the plot would have to be worked out with the participating farmers 
and require them to cooperate. The details of the model are shown in Table 56 below. 

322. The 20 store cattle involved have an imputed value of KN25,000 per kg liveweight at the 
start, which increases to KN30,000m per kg for the finished animal. The cost of the forage feed 
is based on the average production cost of KN413 per kg DM, (from the forage crop budget) at a 
consumption of 5 kg DM per head per day. The two-ha plot is sufficient to feed 20 head over 60 
days. Labor involved with tending the breaks is assumed to be 1 person per day at a cost of 
KN80,000 per day. The capital cost of the electric fencing is assumed to have an average life of 
10 years. The cost of treatment for internal and external parasites is allowed for at KN42,000 
($5.0) per head. 

323. This model assumes an imputed value KN25,000 per kg liveweight for the 120 kg store 
cattle at the start of the 60-day fattening period which are then assumed to be sold in prime 
condition at 150 kg, a liveweight gain of 30kg per head, at a higher value of KN30,000 per kg for 
the entire animal. It is assumed to command a higher price as it is in prime condition and is sold 
in April during the time of higher demand for the Lao New Year. On this basis the gross margin 
per head is KN1.13 million ($132.47) (and KN,38,000 per kg ($4.46) for the additional 30 kg per 
head). Excluding the cost for labor the gross margin increases to KN1.28 million ($150.08) per 
head.  

324. In terms of the gross margin for the additional weight gain of 30 kg per head this amounts 
for KN38,000 per kg, or $4.48. If the imputed value per kg of the stock is taken as the same as 
the selling price of KN30,000, that is the 30 kg per head weight gain is the only benefit, then the 
gross margin per head reduces to KN530,000 ($62.23) per head including labor cost and 
KN680,000 ($79.84) excluding labor costs.  

325. The net return per ha of land used for forage production is KN11.3 million, which is 
comparable to the net financial returns expected from growing chili and garlic during the dry 
season in Nam Tong, and which indicate having the highest financial return. 

326. If the production of forage is more than the 3,000 kg DM per ha assumed, then the 
profitability and return to the land area will be higher. For example, if forage yield is increased to 
4,500 kg DM/ha the average cost per kg DM reduces to KN276/kg, and the net return per head 
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increases to KN1.17 million ($137.37). Net return per ha of the land increases dramatically to 
KN17.5 million per ha. 

327. The financial model clearly demonstrates that finishing cattle is profitable and is 
comparable with the financial returns from other irrigated crops, especially high value chili and 
garlic production. The return to family labor is very high as the labor demand is low. The return to 
a single household fattening one or two cattle on their own plot is similar although the overhead 
cost of the electric fencing is proportionally higher for a small area.  

328. The forage could also be used to supplement feeding of other livestock, breeding cows 
and young stock over the dry season. This would improve the health and productivity of the overall 
cattle herd resulting in higher caving percentage, reduced mortality, etc. Indeed, it is unlikely that 
that the rest of the herd would be left to starve while the favored few cattle were fattened on the 
plot and the farmers could use cut and carry to feed these stocks as well.

Table 56: Cattle Forage Finishing Model 

Liveweight at start    120 kg No. of head 20     

Daily weight gain   0.5 kg/day     
Fattening period   60 days     
Average gain per head   30 kg     
Liveweight at end   150 kg     

 Fodder kg DM/ha        
Land area of fodder per head 3000     1,000  m2/head   31.6  m square plot for 1 head 

     20,000  m2 total   141.4  m sq plot for 20 head 

Inputs/Outputs Unit           KN'000  US$  

Costs         
Value of store cattle Price /kg liveweight  kg/hd Total Liveweight (kg)  Total  

      25,000   120 2400    60,000   7,142.86  

Feeding Cost /kg DM  Kg DM /day Total kg     

      413   5 6000    2,480    295.24  

Animal health cost/hd        
Ex and internal parasites      42,000         840    100.00  

Labour Cost /day  No staff Days     
Family labour      50,000   1 60    3,000    357.14  

Other overhead costs Cost per m  No m/hd Total m Life yrs    
Electric fencing      14,849      56.57  1131.371 10   1,680    200.00  

Total Costs        68,000   8,095.24  

Income Price / kg  lv wt Total lv wt     
Finished cattle      30,000   150 3000    90,000   10,714.29  

 Price / kg  kg/day/hd Tot kg     
Dung  250  2 2400    600     71.43  

Total Income        90,600   10,785.71  

         
Gross Margin        22,600   2,690.48  

Gross Margin Analysis (excluding labour) KN'000  $      
Gross margin per head     1,280.00     150.08      1,130    132.472  

Goss margin per day      426.67      50.03      377     44.16  

Gross margin per additional kg      773.33      5.00      38     4.42  

Gross margin per family labour        427     50.03  
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B. Nam Tong RSP Phousan Tea Production Support  

1. Background  

329. The 19 households in Ban Xuan village have 45 ha of forest tea that they pluck during the 

period of the spring flush in March-May for production of sun-dried Maocha which commands a 

premium price in China as an ancient and forest tea. The fresh leaf is sold to local or Chinese 

processors for processing and sale in China and further processed into Puer tea (tea cake). 
Production is also obtained during the wet season and is sold as fresh leaf but at a much lower 

price. There is potential to increase the villager’s financial returns from wet season tea production 

through better resource management, added value processing in the village and through support 
for market development, branding and promotion of Phousan tea as a unique product with greater 

recognition. 

330. The Ban Xuan village is associated with the Xuan irrigation area within the Nam Tong 
RSP, and as part of the project development interventions the Xouan irrigation scheme will be 
improved, the village access road upgraded, and support for tea production provided as a trade-
off for relieving pressure on the upland catchment area that is currently utilized for shifting 

cultivation. 

2. Proposed support for Phousan tea 

331. Under Output 2 of the project support will be provided to Phousan tea production and 
processing in the Ban Xuan village that is associated with the Nam Tong RSP. This will include 

technical assistant for consultation with all aspects of the value chain for developing a tea 
marketing strategy, for the domestic and export markets, particularly to promote wet season 
Phousan tea, including aspects such as sanitation and quality certification, accreditation, 
traceability and branding as appropriate. Funding will be provided for in-fill planting of the 45 ha of 

existing forest tea and the establishment of 50 ha of new tea in the upland catchment belonging 

to the village to increase production under improved management. A factory equipped with 

necessary processing equipment will be established to allow processing of the crop in the village, 
particularly production of green and red tea from the wet season pick. Training will be provided for 

tea processing through contracting locally based or Yunnan based tea processors to provide tea 
processing training services. Other processing training will be conducted through 

exporters/importers to meet with their quality requirement. Extension training for improved 

management of the tea plantation will also be provided to the 19 households in Ban Xuan village. 

3. Tea establishment 

332. The existing area of 45 ha of forest tea will be progressively in-filled at 10 ha per year with 

new tea plants at a density of an extra 400 plants per ha. Tea plants will be sourced from the 

neighboring Yotpieng village with a similar genetic stock contracted to raise the Phousan Nhai 

seedlings from seed at a price of KN5,000 per seeding.  

333. In addition, the project will support the expansion of the tea area on an area of 50 ha of 
fallow land previously used for slash and burn agriculture at a density of 2,500 tea plants per ha. 
Planting will take place over five years at 10 ha per year. The survival rate of seedlings is about 
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80-90%. Dead seedlings must be replanted during 1-3 months after planting and also in later years 

of the plantation, (also known as filling in or blanking). 

334. Both the existing forest tea area and the new expanded cultivated tea area will be trained 
by other champion farmers and managed by the villagers and they will be supplied with set of 
simple tools for planting, weeding and picking and a rate of KN100,000 per household per year. 
The estimated cost of the in-fill planting and the new planting is shown in the following Error! 

Reference source not found.. The cost of in-fill planting and new establishment is KN6.073 

million and KN17.273 million per ha respectively. The cost of the seedlings is the biggest cost. 

Table 57: Tea Infilling and Establishment Costs 

Cost KN per ha 

 Item   Unit Rate No.   Cost / ha 

In-fill Planting in Forest Area      

Refill planting seedlings per ha    400    
Ha per year     10    
Number of households     19    
Ha per hh per year     0.53           
Costs       (KN) 
Seedlings (including transport)    5,000    2,000,000  
Materials (hoe, knife, etc) per hh/yr   100,000     190,000  

Labour       
Land preparation  days 50,000  35    1,750,000  
Planting (150 plant per day) 150 days 50,000  2.67     133,333  

Weeding  days 50,000  20    1,000,000  

Pruning & mulching  days 50,000  20    1,000,000  

Total cost per ha       6,073,333  

New Tea Plantation       

Seedlings per ha     2,500    
Ha per year     10    
Number of hh     19    
Ha per hh per year     0.53    
Costs      KN 

Seedlings (including transport)    5,000   12,500,000  
Materials (hoe, knife, etc) per hh/yr   100,000    190,000  

Labour       
Land preparation  days  50,000    35    1,750,000  
Planting (150/day) 150 plant/dy  50,000   16.67    833,333  

Weeding  days  50,000   20    1,000,000  

Pruning & mulching  days  50,000    20    1,000,000  

Total cost per ha       17,273,333  

              
Source: Consultants 

 

335. Tea management. Weeding and earthing-up and mulching around the tea plants are 

required two times a year involving about 20 person-days/ha/year. Pruning is recommended once 

a year when tea plants are 65-70 cm high, on average, about 15-20 person-days/ha/year is 
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required for this task. Application of organic fertilizer (FYM) and chemical fertilizer is required to 

maintain soil fertility and production. The annual cost is estimated at KN4.305 million per ha. 

Table 58: Tea Maintenance Costs 

  Unit Rate Unit cost KN/ha/yr 

Labour     
Weeding days   20    50,000   1,000,000  

Pruning & mulching days   20    50,000   1,000,000  

Total labour     2,000,000  

Fertiliser     
Organic fertiliser kg  1,500    1,000   1,500,000  

NPK (15-15-15) kg   175    4,600   805,000  

Total fertiliser     2,305,000  

Total cost per ha     4,305,000  

 

4. Tea picking rates and cost 

336. The cost of plucking the fresh leaf varies is dependent on the volume and weight that can 
be picked per day and the yield from the plot. (Picking usually is done in the morning for half a day 

to allow time for the fresh leaf to be processed promptly the same day as it is picked). The rate of 

picking per day varies with the stage of development of the tea plantation and the volume and 
efficiency of picking will increase as the bushes mature requiring less effort. On average, one 

farmer can pick about 5-13 kg/day for existing forest tea and about 10-20 kg/day for newly 

cultivated tea.  

337. The existing area of forest tea has a picking rate of only 3 kg day of fresh leaf at present 
but this is expected to improve over the next five years to 10 kg per day as result of the 
development of the in-fill planting that was done in recent years. This is the without project situation. 
At a daily wage cost of KN50,000 per day the cost per kg in the current and future without project 
situation is experrord to reduce from KN8,333 per kg to KN2,500 per kg. The impact of the further 

in-fill planting to be done by the project will result in a further efficiency gain building up to 13 kg 

per day over five years resulting in a further reduction in cost to KN1,923 per kg. 

338. For the new tea plantation, it is projected that the picking rate per day will increase to 18 
kg per day after five years from the establishment of the plants, and resulting an eventual 
reduction to KNL1,389 per kg. These values are used to calculate the changes in total picking 

costs in estimation of the net benefits from the project. 

Table 59: Tea Picking Cost 

  Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 

Forest Tea Area        
Without Project        

Rate per half day 

kg/day 

fresh leaf 3 5 7 9 10 10 

No days per kg   0.17   0.10   0.07   0.06   0.05   0.05  

Cost per kg 50,000  8,333  5,000  3,571  2,778   2,500   2,500  
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  Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 

With Project (production increase after year 4)   

Rate per half day 

kg/day 

fresh leaf 5 7 9 11 13 13 

No days per kg   0.10   0.07   0.06   0.05   0.04   0.04  

Cost per kg   50,000  5,000  3,571   2,778   2,273   1,923   1,923  

        
New Tea Plantation (production starts year 4)     

Rate per half day 

kg/day 

fresh leaf 10 12 14 16 18 18 

No days per kg   0.05   0.04   0.04   0.03   0.03   0.03  

Cost per kg  50,000   2,500   2,083   1,786   1,563   1,389   1,389  
Source: Consultants 

 
5. Cost of tea processing equipment 

339. The project will supply the village with a set of tea processing equipment to allow the 
producers to more effectively process the spring flush tea into Maocha, and particularly the wet 
season production into better quality red and green tea. Each of the 19 households will be supplied 

with a wok for making Maocha and this equipment will be set up in the processing house, or close 
by, so that the producers can share the processing technique. The other tea processing 

equipment will be housed in the tea processing building with space for storage and drying. The 

village is expected to contribute land, labor, and some local building material for building the 
processing house. The equipment is depreciated over 10 years and has an annual maintenance 

cost equivalent to 10% of the initial cost. The total investment cost is KN178.0 million, equivalent 

to $20,900. A summary of the equipment costs is in Table 60. 

Table 60: Cost of Tea Processing Equipment 

Item No Cost Total 

1. Wet season tea process for green and red tea   
Building 1   45,000    45,000  

Green tea killing machine 1   20,000    20,000  

Rolling machine 1   15,000    15,000  

Green tea frying machine 1   20,000    20,000  

Drying oven 1   25,000    25,000  

Grading machine 1   15,000    15,000  

Total   140,000   140,000  

2. Spring flush tea processing to Maocha   
Steel wok and heating stand (19 sets)    19    2,000    38,000  

Total Cost    178,000  

        
Source: Consultants 

 
6. Tea processing 

340. The project will focus on promoting the processing of wet season fresh tea into good 
quality green tea, red tea and other tea types that have been identifies based on the tea market 

assessment. This will achieve added value and a higher return to their output. The spring flush 
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production from during the dry season will either be continued to be sold as fresh leaf for 
processing off-site, or processed into Maocha by the villagers themselves for sale to Chinese 

traders and export to China. Processing of this production will be less of a focus for the project as 

there is already a well-developed market for the fresh leaf.  

341. Currently there is very little or no processing of the fresh leaf in the village. All production 

is sold as fresh leaf. The traditional processing of the spring flush fresh leaf to Maocha involves 

withering, heating (frying) in a wok, manual rolling of the tea and sun drying of the processed 

product. The conversion of fresh leaf to Maocha is 4.5:1. This processing method will not be 

replaced by the new equipment, except that mechanical rolling can be used instead of manual 
rolling to produce a more consistent product. The output per person is 30 kg of fresh leaf per day, 

which will not change with the availability of the new equipment. 

342. For the current production of green from the wet season production, the traditional process 
is using a heated pan but much more time and energy is required for drying the product. The 

productivity per person per day is only 15kg of fresh leaf. Heating is provided by firewood that the 

villagers usually source from the surrounding woods. 

343. In the future with the processing equipment the output for producing Maocha will not 
change but there will be an improvement in processing the wet season crop into green tea or red 
tea and output can increase to 150 kg per person day.  

344. A summary of the estimated processing costs using tradition methods and the processing 
machinery is shown in Table 61 below. The costs allow for depreciation of the equipment and all 
direct operation and maintenance costs and labor. Using the current traditional methods, the cost 
of processing fresh leaf to Maocha and green tea is estimated to cost KN2,917 and KN5,333 per 
kg for Maocha and green tea respectively. The cost of labor is the biggest cost. In the future with 
the use of machines the cost of Maocha in the factory increases to KN3,194 per kg as there are 
additional costs for the operation and maintenance of the rolling machine and electricity. On the 
other hand, the cost of processing wet season pick into green or red tea decreases to KN2,014 
per kg because of the increase in productivity per labor unit from 15 to 150 kg of fresh leaf per 
day. 

345. The conversion rate from fresh leaf to dry teas (Maocha, green tea, red tea) is 4.5:1 in dry 

season and 5:1 in wet season with about 10% loss after grading of processed tea. 

Table 61: Tea Processing Costs 

KN per kg of fresh leaf 

Cost of Processing Unit Unit cost Maocha Green tea 

Traditional Method     
Number of households 19    
Production     
kg per day per person fresh leaf kg/day  30 15 

Equipment     
Processing pan (wok) item  2,000,000    
Depreciation cost over 10yr KN/kg   500  500 500 

Firewood & transport /kg fresh leaf 750 750 1500 
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Labour day 50,000  1,667   3,333  

Processing cost per kg fresh leaf   2,917   5,333  

Improved Method by Machine     

Kg per person fresh leaf   30 150 

Processing Cost     
 Fuel wood KN/kg 500 500 750 

 Electricity KN/kg 250 250 250 

 Transport for fresh leaf KN/kg 250 250 250 

 Rolling machine O&M KN/kg   27.21   27.21   
 Labour cost per kg day 50000 1,667 333 

Equipment O&M      176  

Depreciation   500 254 

Processing cost per kg fresh leaf     3,194    2,014  
Source: Consultants 

 
7. Projected production 

346. The current fresh tea leaf production from the forest area is very low with an estimated 
annual production of only 275 kg per ha in total for both the spring flush and wet season 
production. However, it can be assumed that it can be increased by at least 25-50% as a result of 

in-fill planting to increase plant density and good farm management, reaching at least 875 kg/ha 
for the existing forest tea area. For the new established tea plantation area, the potential yield of 

1,500 kg/ha should be possible.  

347. The projected yields and production from the existing area of forest tea (the without project 
situation), and the production from the infilled forest area and the newly established plantation are 
summarized in Table 62, which shows the build-up over a ten-year period, allowing for the 

progressive establishment of new plants and yield increases. The current production of fresh leaf 

is estimated at 12.375 ton which is projected to increase to 22.5 ton in the future allowing for the 

increase due to recent in-fill planting. As a result of further in-fill planting and better management 

through the project production is expected to reach almost 40 ton, which represents an 
incremental production of 16.875 ton per year as a result of the project. 

The projected production from the new plantation area is shown in  

348. Table 63 

Table 62: Projected Tea Production – Forest Tea  

Item     year 1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 year 10 

EXISTING FOREST TEA AREA            
WITHOUT PROJECT             
Existing forest tea area  ha 45 45 45 45 45 45 45 45 45 45 

Yield   kg/ha   275   363   418   500   500   500   500   500   500   500  

Spring flush  40%  4,950   6,534   7,524   9,000   9,000   9,000   9,000   9,000   9,000   9,000  

Wet season  60%  7,425   9,801  11,286   13,500   13,500   13,500   13,500   13,500   13,500   13,500  

Total production  kg 12,375   16,335   18,810   22,500   22,500   22,500   22,500   22,500   22,500   22,500  

             
WITH PROJECT             
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Existing forest tea area  ha 45 45 45 45 45 45 45 45 45 45 

Yield no infill  kg/ha 275 363 418 500 500 500 500 500 500 500 

Yield with infill   275 363 418 875 875 875 875 875 875 875 

Infill planting  ha           
Year 1  " 10 10 10 10 10 10 10 10 10 10 

Year 2  "  10 10 10 10 10 10 10 10 10 

Year 3  "   10 10 10 10 10 10 10 10 

Year 4  "    10 10 10 10 10 10 10 

Year5  "     5 5 5 5 5 5 

Total Area Infill  " 10 20 30 40 45 45 45 45 45 45 

Total production  kg/ha 12,375 16,335 18,810 26,250 30,000 33,750 37,500 39,375 39,375 39,375 

Spring flush  40% 4,950 6,534 7,524 10,500 12,000 13,500 15,000 15,750 15,750 15,750 

Wet season  60% 7,425 9,801 11,286 15,750 18,000 20,250 22,500 23,625 23,625 23,625 

Total production  kg 12,375 16,335 18,810 26,250 30,000 33,750 37,500 39,375 39,375 39,375 

Incremental Production from Existing Area as a result of the Project  
Spring flush  kg - - - 1,500 3,000 4,500 6,000 6,750 6,750 6,750 

Wet season  kg - - - 2,250 4,500 6,750 9,000 10,125 10,125 10,125 

Total Incremental 
Production   kg - - - 3,750 7,500 11,250 15,000 16,875 16,875 16,875 

 

Table 63: Projected Tea Production - New Plantation 

Item   Year 1  year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 year 10 

NEW PLANTATION TEA AREA            
Area  ha           
Yield  kg/ha 0 0 0 600 900 1200 1500 1500 1500 1500 

Year 1  ha 10 10 10 10 10 10 10 10 10 10 

Year 2  "  10 10 10 10 10 10 10 10 10 

Year 3  "   10 10 10 10 10 10 10 10 

Year 4  "    10 10 10 10 10 10 10 

Year 5  "         10 10 10 10 10 10 

Total area  " 10 20 30 40 50 50 50 50 50 50 

             

Total production from new area    -  - - 6,000 15,000 27,000 42,000 57,000 66,000 72,000 

Spring flush  40%    -  - - 2,400 6,000 10,800 16,800 22,800 26,400 28,800 

Wet season  60%    -  - - 3,600 9,000 16,200 25,200 34,200 39,600 43,200 

Total Production  kg - - - 6,000 15,000 27,000 42,000 57,000 66,000 72,000 

Source: Consultants 

 
349. Total production at full development allowing for four year to the newly planted areas to 

come into production is 72 ton per year. 

350. The total incremental production from the project from the existing forest area and the new 
plantation is shown in Error! Reference source not found.  As a result of the project, allowing 
for the existing level of production, it is projected that the project will result in an incremental 

amount of 88.875 ton per year at full development building up from an extra 9.75 ton in year 4. 
This is used to calculate the incremental net benefit from the project for the financial and economic 
analysis 
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Table 64: Total Projected Incremental Tea Production  

Item     year 1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 year 10 

WITHOUT PROJECT             
Existing forest tea             
Spring flush  kg 4,950 6,534 7,524 9,000 9,000 9,000 9,000 9,000 9,000 9,000 

Wet season  " 7,425 9,801 11,286 13,500 13,500 13,500 13,500 13,500 13,500 13,500 

Total Production  " 12,375 16,335 18,810 22,500 22,500 22,500 22,500 22,500 22,500 22,500 

             
WITH PROJECT             
Existing Forest Tea             
Spring flush  kg 4,950 6,534 7,524 10,500 12,000 13,500 15,000 15,750 15,750 15,750 

Wet season  " 7,425 9,801 11,286 15,750 18,000 20,250 22,500 23,625 23,625 23,625 

Total  " 12,375 16,335 18,810 26,250 30,000 33,750 37,500 39,375 39,375 39,375 

New Planting Area             

Spring flush  kg - - - 2,400 6,000 10,800 16,800 22,800 26,400 28,800 

Wet season  " - - - 3,600 9,000 16,200 25,200 34,200 39,600 43,200 

Total  " - - - 6,000 15,000 27,000 42,000 57,000 66,000 72,000 

             
Total All Production 
FWP               

Spring flush   kg 4,950 6,534 7,524 12,900 18,000 24,300 31,800 38,550 42,150 44,550 

Wet season   " 7,425 9,801 11,286 19,350 27,000 36,450 47,700 57,825 63,225 66,825 

Total   " 12,375 16,335 18,810 32,250 45,000 60,750 79,500 96,375 105,375 111,375 
Total Incremental Production 

(existing and new)           
Spring flush  kg - - - 3,900 9,000 15,300 22,800 29,550 33,150 35,550 

Wet season  " - - - 5,850 13,500 22,950 34,200 44,325 49,725 53,325 

Total production  " - - - 9,750 22,500 38,250 57,000 73,875 82,875 88,875 

                
Source: Consultants 

8. Comparative gross margins for tea 

351. A comparison of the returns per ha per year for Maocha and wet season tea from 
traditional processing and machine processing indicates the expected return per ha and per kg of 
tea. Three options were investigated: (i.) no processing, all production sold as fresh leaf; (ii). 
manual processing of Maocha spring flush and all wet season tea sold as fresh leaf; (iii.) and 
machine processing of all output.  

352. The results show the increase in net return per ha with the addition of added value and 
the higher productivity as a result of the project. The gross margin per kg appears to be the highest 
when there is the manual processing of Maocha and when all wet season production is sold as 
wet leaf. The highest return per ha is from when all the output is processed. The viability of village-
level processing and profitability all depends on the price of the processed product and the 
premium it is able to attract because of the locality and uniqueness of the tea. 

Table 65: Gross Margins for Tea Production and Processing 

   KN per ha per year      
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  Traditional (no processing Manual processing of Maocha Machine processing all output (FWP) 

 (all production sold as fresh leaf) (all wet season sold as fresh leaf) (Maocha & Green/Red tea)  

  Production kg Price/kg Amount Production kg Price/kg Amount Production kg Price/kg Amount 

INCOME            
Fresh leaf            

Spring flush 200 30,000 6,000,000 200   600   
Wet season 300 10,000 3,000,000 300 10,000 3,000,000 900   

Total 500   500   1,500   
Processed          

SF Maocha    44 250,000 11,111,111 120 250,000 30,000,000 

WS green & red tea       162 80,000 12,960,000 

Total Income   9,000,000   14,111,111   42,960,000 

EXPENDITURE          
Tea Establishment          

Infill planting   -      404,889 

New planting   -      1,151,556 

Annual maintenance          
Weeding, pruning   -      2,000,000 

Fertiliser   -      1,805,875 

Picking cost          
kg per day 10 2,500 1,250,000 10 2,500 1,250,000 18 1,389 2,083,333 

Processing          
Spring flush   - 200 2,917 129,630 600 3,194 1,916,327 

Wet season   -    900 2,014 1,812,347 

Marketing, branding etc  -   -    

          
Total Costs   1,250,000   1,379,630   11,174,326 

          
Gross Margin per ha   7,750,000   12,731,481   31,785,674 

Gross Margin per kg   15,500   25,463   21,190 

          

 
9. Financial analysis 

353. The financial analysis of the project is from the perspective of the Xuan village considering 
that they are responsible for all the costs of the support to tea production- the training, plantation 
establishment, processing equipment and the ongoing management, picking and processing 
costs – over a 10-year period, that is compared with the incremental income to show the net cash 
flow. The results as indicated by the Financial Internal Rate of Return (FIRR) are compared to the 
weighted average cost of capital to gauge financial viability.  

354. Currently, the price of spring pick fresh leaf is KN25,000-50,000 per kg (average of 
KN30,000/kg), and KN8,000-12,000/kg (average of KN10,000/kg) in the wet season. The price of 
processed Maocha is KN250,000-300,000/kg from the spring pick and KN50,000-80,000/kg for 
green tea during the wet season. For the analysis a price of KN250,000/kg is used for Maocha 
and KN80,000/kg for green and red tea.  

355. With the project, during the wet season, with the improved processing technologies, it 
could be expected that processed good quality green tea or red tea price will be at least 

KN100,000-120,000 per kg and the fresh leaf price from KN12,000-15,000 per kg, however the 
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more conservative price has been used of KN80,000 per kg for green and red tea has been used 
for the analysis. 

356. For the analysis it is assumed that eventually 90% of the tea production is processed in 
the village to Maocha and green tea and red tea. 

357. The cash flows for the financial analysis are presented in the following table. 

Table 66: Tea Financial Analysis Cash Flows 

FINANCIAL ANALYSIS OF TEA FACTORY AND PHOUSAN TEA PRODUCTION EXPANSION PROJECT FOR BAN 

XUAN KN’000 

         year 1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 

INVESTMENT COSTS              
Equipment No. Cost            

Building 1  45,000             
Green tea killing machine 1  20,000             
Rolling machine 1  15,000             
Green tea frying machine 1  20,000             
Drying oven 1  25,000             
Grading machine 1  15,000             

Total   140,000    

140,00
0         

Equipment O&M Costs  % of capital/yr           
Building  0.50% 225           
Green tea killing machine  10% 2,000           
Rolling machine  10% 1,500           
Green tea frying machine  10% 2,000           
Drying oven  10% 2,500           
Grading machine  10% 1,500           
Total   9,725   9,725 9,725 9,725 9,725 9,725 9,725 9,725 9,725 

Maocha Processing Equipment             
Wok equipment (19 hhs) 19  2,000    38,000         

Tea Establishment  ha Cost/ ha            
Forest infill planting 45  6,073    60,733 60,733 60,733 60,733 30,367     

Tea plantation 50  17,273    

172,73
3 172,733 172,733 172,733 172,733     

Total     

233,46
7 233,467 233,467 233,467 203,100 -    

Training   60,000    - 30,000 30,000       

Total Investment Costs & O&M Costs     
411,46

7 273,192 273,192 243,192 212,825 9,725 9,725 9,725 9,725 
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Table 66 continued 

          year 1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 

WITHOUT PROJECT PRODUCTION & NET 
RETURN            
Production              
Forest tea area - spring 

flush kg    4,950 6,534 7,524 9,000 9,000 9,000 9,000 9,000 9,000 

Wet season kg    7,425 9,801 11,286 13,500 13,500 13,500 13,500 13,500 13,500 

Total production kg    12,375 16,335 18,810 22,500 22,500 22,500 22,500 22,500 22,500 
              

Tea Maintenance  

Cost / 
ha / yr (assume no maintenance)         

Area ha             
Picking Cost KN/kg    8,333 5,000 3,571 2,778 2,500 2,500 2,500 2,500 2,500 

Spring flush KN'000 

(labour KN50,000 / 
day)  41,250 32,670 26,871 25,000 22,500 22,500 22,500 22,500 22,500 

Wet season     61,875 49,005 40,307 37,500 33,750 33,750 33,750 33,750 33,750 

Total picking cost     103,125 81,675 67,179 62,500 56,250 56,250 56,250 56,250 56,250 

Processing Cost              

Maocha (SF) KN/kg  2,917  

(assume all SF and WS 

production is          

Green tea (WS) "  5,333  
sold as fresh 
leaf          

Income Without Project  

Price/kg fresh leaf at 

farmgate          
Spring flush KN/kg  30,000    148,500 196,020 225,720 270,000 270,000 270,000 270,000 270,000 270,000 

Wet season KN/kg  10,000    74,250 98,010 112,860 135,000 135,000 135,000 135,000 135,000 135,000 

Total     222,750 294,030 338,580 405,000 405,000 405,000 405,000 405,000 405,000 
              
Net Return in Without Project 
Situation KN'000     119,625 212,355 271,401 342,500 348,750 348,750 348,750 348,750 348,750 
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Table 66 continued 

          year 1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 

WITH PROJECT PRODUCTION, COSTS AND NET RETURN           
PRODUCTION              
Forest tea              

Spring Flush kg    4,950 6,534 7,524 10,500 12,000 13,500 15,000 15,750 15,750 

Wet season kg    7,425 9,801 11,286 15,750 18,000 20,250 22,500 23,625 23,625 

Tea Plantation              
Spring Flush kg    - - - 2,400 6,000 10,800 16,800 22,800 26,400 

Wet season kg    - - - 3,600 9,000 16,200 25,200 34,200 39,600 

Total Production (fresh leaf)              
Spring Flush kg    4,950 6,534 7,524 12,900 18,000 24,300 31,800 38,550 42,150 

Wet season kg    7,425 9,801 11,286 19,350 27,000 36,450 47,700 57,825 63,225 

Total Production kg    12,375 16,335 18,810 32,250 45,000 60,750 79,500 96,375 105,375 

Tea Annual Maintenance (FWP)  Cost /ha 
/yr 

           
Area Forest tea with infill ha  4,305  (weeding, pruning & 0 10 20 30 40 45 45 45 45 

 KN'000 mulching)  0 43,050 86,100 129,150 172,200 193,725 193,725 193,725 193,725 

Tea plantation ha  4,305    0 10 20 30 40 50 50 50 50 

 KN'000   - 43,050 86,100 129,150 172,200 215,250 215,250 215,250 215,250 

Total Tea Maintenance     - 86,100 172,200 258,300 344,400 408,975 408,975 408,975 408,975 

Picking Cost              
Forest tea area KN'000 (Labour KN50,000/day) 103,125 81,675 67,179 72,917 71,023 69,231 73,558 75,721 75,721 

New tea plantation     - - - 15,000 33,750 55,179 78,616 99,449 105,283 

Total Picking Cost     103,125 81,675 67,179 87,917 104,773 124,409 152,174 175,171 181,004 

Processing Cost              
Spring Flush  % processed to Maocha  0% 10% 15% 25% 35% 50% 75% 90% 90% 

  % sold as fresh leaf  100% 90% 85% 75% 65% 50% 25% 10% 10% 

Wet Season  % processed to Green and Red tea 0% 10% 15% 25% 35% 50% 75% 90% 90% 

  % sold as fresh leaf  100% 90% 85% 75% 65% 50% 25% 10% 10% 

Processing cost  KN/kg fresh leaf           
SP to Maocha (semi traditional method)  2,667  (direct variable costs only - 1,742 3,010 8,600 16,800 32,400 63,600 92,520 101,160 
WS to Green tea (machine processing)  1,583  excludes O&M and 

depreciation) 
- 1,552 2,680 7,659 14,963 28,856 56,644 82,401 90,096 

Total processing cost     - 3,294 5,690 16,259 31,763 61,256 120,244 174,921 191,256 
Processing Factory Management Cost % of value of processed tea output         
Factory management and admin costs 2%    936 1,616 4,618 9,022 17,399 34,153 49,683 54,323 
              
Total Production Costs FWP         103,125 172,005 246,685 367,094 489,957 612,039 715,546 808,749 835,557 

Notes: 1) Direct variable costs only 
 2) Excludes O&M and depreciation  
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Table 66 continued 

          year 1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 

INCOME              
Spring Flush  Conversion             

Sold as fresh leaf  1  kg   4,950 5,881 6,395 9,675 11,700 12,150 7,950 3,855 4,215 

Sold as Maocha  4.5 kg  - 145 251 717 1,400 2,700 5,300 7,710 8,430 

Maocha grading loss  10% loss  - 131 226 645 1,260 2,430 4,770 6,939 7,587 

Income from Spring Flush  Price KN / kg           
Sold as fresh leaf    30,000   KN'000   148,500 176,418 191,862 290,250 351,000 364,500 238,500 115,650 126,450 

Sold as Maocha    250,000  "  - 32,670 56,430 161,250 315,000 607,500 1,192,500 1,734,750 1,896,750 

Wet Season  Conversion             
Sold as fresh leaf  1 kg  7,425 8,821 9,593 14,513 17,550 18,225 11,925 5,783 6,323 

Sold as green tea  5 kg  - 196 339 968 1,890 3,645 7,155 10,409 11,381 

Green tea grading loss  10% loss  - 176 305 871 1,701 3,281 6,440 9,368 10,242 

Income from Wet Season tea  Price KN / kg           
Sold as fresh leaf    10,000   KN'000   74,250 88,209 95,931 145,125 175,500 182,250 119,250 57,825 63,225 

Sold as Green & Red tea    80,000  "  - 14,113 24,378 69,660 136,080 262,440 515,160 749,412 819,396 

Total Gross Income     222,750 311,410 368,601 666,285 977,580 1,416,690 2,065,410 2,657,637 2,905,821 
              
NET INCOME     119,625 139,406 121,916 299,191 487,623 804,651 1,349,864 1,848,888 2,070,264 

Ave Net income per kg production  KN/kg   9,667 8,534 6,481 9,277 10,836 13,245 16,979 19,184 19,647 
                   

Source: Consultants 

 

 

 

 

 

358. A summary of the cash flows is in Table 67. This shows that the investment has an FIRR 

of 27%, which exceeds the WACC by a big margin.19 Based on this model and the productivity 

assumption it can be concluded that the investment in increasing tea production and processing 
is a viable investment for the project. 

Table 67: Summary of Tea Financial Analysis 

Year 
Investment 

Costs 

Net income 
Future Without 

Project 

Net Income 
Future With 

Project 

Net Income 
FW-FWP 

NET CASH 
FLOW 

year 1  411,467   119,625    119,625     -  - 411,467  

year 2  273,192   212,355    139,406  - 72,949  - 346,141  

year 3  273,192   271,401    121,916  - 149,485  - 422,677  

year 4  243,192   342,500    299,191  - 43,309  - 286,501  

 
                                                

19 The WACC is estimated to be 1.44% based on funding from the ADB COCR loan at 2% with government contributing 
20% equity and a nominal cost of 10% and allowing for the projected domestic and international inflation of 3% and 
1.7% respectively, and tax of 10%. 
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year 5  212,825   348,750    487,623    138,873  -  73,952  

year 6   9,725   348,750    804,651    455,901   446,176  

year 7   9,725   348,750   1,349,864   1,001,114   991,389  

year 8   9,725   348,750   1,848,888   1,500,138   1,490,413  

year 9   9,725   348,750   2,070,264   1,721,514   1,711,789  

year 10   9,725   348,750   2,219,653   1,870,903   1,861,178  

      
FIRR 27%     
NPV @ 
9%  1,884,444  KN'000    
            

 

359. Sensitivity analysis. The projections are based on fairly optimistic assumptions about 
the percentage of the fresh leaf that is processed into the final product and the price that can be 
obtained, which is a premium over ordinary tea. The success of this will depend on the ability of 
the factory to produce tea of acceptable and consistent quality for the market from the wet season 
production, which is the main objective of the project. The alternative is to continue to sell the leaf 
unprocessed as fresh leaf. The capital investment costs are not such an issue as they are 
relatively small in the overall scheme of the project. The most important factors were tested in a 
sensitivity analysis, which are those they relate to the wet season production. The results are 
shown below.  

Table 68: Sensitivity Analysis of Financial Returns for Tea 

Factor   Change FIRR 

Base analysis  27% 
Price of processed WS tea -25% 15% 
Percentage processed   

Maocha   -50% 19% 
WS green tea -50% 25% 
All tea  -50% 12% 
No Maocha processing -100% 16% 

Production fresh leaf   
Wet season -50% 19% 

 

360. If there is no processing of the spring flush then the FIRR falls to 16%. A reduction 
in the price of the price of wet season processed tea by 25% from KN80,000 per kg to 
KN60,000 reduces the FIRR to 24%, which indicates the it is still financialy viable for the 
project to sell the product as fresh leaf. The financial performance is most dependent on the 
level of production as a result of the project: a 50% reduction in the production of wet season tea 
reduces the FIRR to 19%, while a 25% reduction in all production of spring flush and wet season 
production reduces the FIRR to 12%. The analysis highlights the importance of establishing a 
premium for the processed wet season green and red tea based on consistent quality and 
recognition in the market place. This will allow the producers to capture the added value of the 
processed tea, compared with selling the product as fresh leaf. 

10. Economic analysis 

361. In contrast to the financial analysis of the project, which is from the perspective of the 
owning entity (Xuan village), the economic analysis is from the national perspective of the overall 
economy. In this regard all the output of fresh tea leaf is regarded as being processed into the 
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final product as all fresh tea has to be processed somewhere. Consequently, the output prices 
are the processed final product for spring flush Maocha and wet season green and red tea. Cost 
allow for tea processing costs. The capital and operating costs in financial terms are adjusted to 
economic values through the standard conversion factor of 0.9 to allow for the tax element in the 
costs. No shadow value is applied to labor as it is assumed that there is a shortage of labor in this 
area. The output prices are also adjusted by the SCF and resulting in a price of KN225,00.kg for 
Maocha and KN72,000 for green and red tea from the wet season production. The analysis is 
conducted over a 20-year period allowing for the replacement of capital assets as needed during 
the analysis period. No salvage is allowed: all assets have reached the end of their economic life.  

362. The same production parameters (yields, processing ratio, etc.) that apply for the financial 
analysis were used and the net incremental benefit is assessed on the future with project minus 
future without project rationale. 

363. The results indicate an Economic Internal Rate of Return (EIRR) of 32%, which is a high 
rate reflecting the high economic return from a premium product that has a higher market price 
than ordinary tea. The results are very robust to a 20% change in the main parameters – capital 
costs, production costs and price. Table 69 below shows the sensitivity analysis and the switching 
vales, the percentage change in a parameter needed to force the EIRR to 9%. The results are 
most sensitive to price, with a 44% decrease in the final product price needed to reduce the EIRR 
to 9%. 

Table 69: Sensitivity Analysis for Economic Analysis 

Particulars Change EIRR ENPV KN m EIRR % SV 

Base Case  32% 5,644.25 - 

Investment Cost 20% 30% 5,419.45 500% 

O&M Cost 20% 28% 4,625.10 110% 

Revenues -20% 24% 3,271.44 -44% 

SV = Switching Value  

 

ECONOMIC ANALYSIS OF TEA FACTORY AND PHOUSAN TEA PRODUCTION EXPANSION PROJECT FOR BAN XUAN  

Year 

Revenue (KN'000) Costs (KN'000) Base Case Capital 
Prodt &O 

& M 
Revenue 

Spring 
Flush 
Maocha 

Wet season 
Green tea 

Less 
Income 
FWOP 

Total 
Revenue 

Capital 
Production 
& O&M 
Costs 

Total 
Costs 

Net Cash 
Flow 

20% 20% -20% 

Year 1 222,750 96,228 215,853 103,125 370,320 125,586 495,906 392,781 - 466,845 - 417,898 - 413,406 

Year 2 294,030 127,021 339,376 81,675 245,873 195,019 440,892 - 359,217 - 408,391 - 398,221 - 375,552 

Year 3 338,580 146,267 417,668 67,179 245,873 262,281 508,153 - 440,975 -490,149 - 493,431 -454,411 

Year 4 580,500 250,776 517,460 313,816 218,873 389,766 608,638 -294,822 -338,597 - 372,776 - 357,586 

Year 5 810,000 349,920 523,710 636,210 191,543 511,796 703,339 - 67,129 -105,437 - 169,488 -194,371 

Year 6 1,093,500 472,392 523,710 1,042,182 8,753 624,415 633,167 409,015 407,264 284,132 200,578 

Year 7 1,431,000 618,192 523,710 1,525,482 8,753 694,910 703,662 821,820 820,069 682,838 516,723 

Year 8 1,734,750 749,412 523,710 1,960,452 8,753 756,364 765,117 1,195,335 1,193,585 1,044,062 803,245 
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Year 9 1,896,750 819,396 523,710 2,192,436 8,753 782,708 791,461 1,400,975 1,399,225 1,244,434 962,488 

Year 10 2,004,750 866,052 523,710 2,347,092 8,753 798,465 807,218 1,539,874 1,538,124 1,380,181 1,070,456 

Year 11 2,058,750 889,380 523,710 2,424,420 168,953 804,707 973,660 1,450,760 1,416,970 1,289,819 965,876 

Year 12 2,058,750 889,380 523,710 2,424,420 8,753 802,103 810,855 1,613,565 1,611,814 1,453,144 1,128,681 

Year 13 2,058,750 889,380 523,710 2,424,420 8,753 802,103 810,855 1,613,565 1,611,814 1,453,144 1,128,681 

Year 14 2,058,750 889,380 523,710 2,424,420 8,753 802,103 810,855 1,613,565 1,611,814 1,453,144 1,128,681 

Year 15 2,058,750 889,380 523,710 2,424,420 8,753 802,103 810,855 1,613,565 1,611,814 1,453,144 1,128,681 

`

ANNEXES 

ANNEX 1: SOCIO ECONOMIC SAMPLE 

The socio-economic survey covered numerous levels and obtained data from various sources as 
follows: 

(i) Provincial Agriculture and Forestry Office; 

(ii) District Agriculture and Forestry Office; 

(iii) the Village Committee; 

(iv) men’s focal group; 

(v) women’s focal group; and 

(vi) household level. 

 

The number of people and households participating in the data collection is as follows: 

Table 1: Consultation and Participation Details 

Village Name 

Village 
Committee 

Men’s 
Focal 
Group 

Women’s 
Focal 
Group 

Household 
PAFO DAFO 

M W Men Women Men Women 

1. Khangvieng 15 9 10 12 7 1 0 0 3 

2. Mieng/Namlam  
26 17   7 1 0 0 3 

3. Suan 
9 4 8 4 6 1 0 0 3 

Total 50 30 18 16 20 1 0 0 3 

 

 



118 

 

ANNEX 2: CLIMATE DATA 
  

Table 1: Monthly Rainfall (mm) at Thonghaihin, Xiangkhouang Province 

 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1982 5.6 1.1 162.4 158.3 145.9 200.6 105.3 384.8 300.0 26.2 21.9 0.0 1,512.1

1983 37.9 9.7 34.6 78.9 157.5 71.2 225.6 300.4 40.1 74.9 8.6 9.5 1,048.9

1984 0.0 96.7 81.5 136.3 129.0 145.3 210.1 461.3 199.3 85.7 36.8 0.0 1,582.0

1985 21.0 9.8 8.3 107.6 166.8 187.3 330.9 316.3 194.8 89.3 39.0 0.0 1,471.1

1986 0.0 2.5 7.8 144.4 426.6 241.2 328.3 170.8 123.3 15.2 3.3 24.5 1,487.9

1987 0.0 34.5 17.5 180.2 144.4 221.9 191.0 223.4 119.3 48.1 6.5 0.0 1,186.8

1988 0.0 128.0 2.0 181.0 291.4 187.1 155.3 314.6 125.7 102.7 1.1 0.0 1,488.9

1989 4.1 0.0 165.0 151.3 96.7 224.4 308.5 177.3 146.9 128.0 0.8 0.0 1,403.0

1990 0.0 30.0 63.0 92.6 179.3 233.6 387.5 245.8 141.2 45.3 7.4 0.1 1,425.8

1991 3.7 0.0 12.4 233.6 211.2 314.0 278.9 376.8 130.0 42.5 2.6 8.4 1,614.1

1992 42.0 36.1 0.0 83.5 45.9 174.7 222.6 199.2 129.4 29.3 0.0 54.4 1,017.1

1993 0.0 0.6 21.4 92.4 222.7 236.1 338.3 207.8 134.8 25.5 0.4 6.2 1,286.2

1994 0.0 25.3 143.4 135.0 177.9 216.5 269.2 268.2 131.4 139.0 46.1 11.0 1,563.0

1995 0.6 0.0 7.4 127.7 182.4 198.9 455.9 371.7 32.2 60.6 24.6 0.0 1,462.0

1996 0.0 14.8 45.9 199.6 221.6 226.7 264.6 437.1 138.6 52.2 58.2 0.0 1,659.3

1997 14.9 2.8 176.6 330.9 237.8 142.4 280.9 308.0 118.7 121.8 0.3 0.0 1,735.1

1998 0.3 6.4 53.7 154.2 118.2 176.8 194.1 230.7 145.4 25.8 6.1 3.1 1,114.8

1999 4.9 0.0 54.0 116.8 212.2 209.4 147.3 407.4 125.1 46.0 22.9 17.0 1,363.0

2000 0.0 46.8 7.2 206.5 312.8 198.5 337.2 204.9 137.5 96.4 2.1 0.0 1,549.9

2001 0.0 0.0 182.7 65.6 205.3 182.0 286.9 288.1 374.5 173.0 50.5 8.6 1,817.2

2002 45.6 4.6 25.2 167.3 323.6 222.5 418.2 263.3 101.8 18.9 130.0 64.4 1,785.4

2003 8.8 5.8 88.1 119.6 82.9 126.9 211.7 257.0 164.1 24.7 0.0 0.0 1,089.6

2004 17.9 18.9 15.7 183.4 184.9 79.2 272.2 380.8 195.0 0.0 23.9 0.0 1,371.9

2005 0.0 11.7 4.9 96.6 222.9 256.7 381.2 428.9 276.6 8.1 35.7 9.3 1,732.6

2006 0.0 17.1 97.3 134.4 236.1 132.0 302.5 281.8 100.9 108.8 0.0 0.2 1,411.1

2007 0.0 7.8 18.6 81.9 154.7 95.4 122.5 182.4 219.3 122.5 1.4 0.0 1,006.5

2008 22.3 23.8 81.7 264.8 159.7 278.4 372.9 455.4 135.8 34.4 54.5 12.9 1,896.6

2009 0.3 0.0 64.3 77.5 269.2 104.0 455.4 167.1 126.8 53.3 0.0 0.0 1,317.9

2010 75.2 0.0 3.6 89.0 192.6 219.9 319.5 301.2 135.0 24.0 2.2 0.0 1,362.2

2011 1.4 0.8 187.8 108.6 289.0 386.2 284.9 248.9 142.4 23.0 8.8 1.4 1,683.2

2012 6.6 5.7 14.8 183.0 166.6 154.4 290.1 376.0 165.3 78.8 108.0 8.8 1,558.1

2013 9.3 9.2 33.5 133.0 232.1 413.3 386.1 420.0 108.2 22.6 77.8 71.9 1,917.0

2014 0.0 0.0 29.6 282.1 128.4 111.0 345.2 281.0 346.0 64.0 34.7 2.6 1,624.6

2015 30.3 2.0 106.0 184.8 133.9 137.8 312.9 406.6 88.5 126.1 102.9 114.3 1,746.1

2016 107.3 0.6 33.8 70.7 106.6 95.0 154.1 291.5 214.9 80.2 79.5 11.2 1,245.4

2017 12.1 0.0 31.4 137.8 153.4 125.3 379.1 217.1 189.8 82.2 2.0 24.4 1,354.6

Mean 13.1 15.4 57.9 147.0 192.3 192.4 286.9 301.5 158.3 63.9 27.8 12.9 1,469.2

Minimum 0.0 0.0 0.0 65.6 45.9 71.2 105.3 167.1 32.2 0.0 0.0 0.0 1,006.5

Maximum 107.3 128.0 187.8 330.9 426.6 413.3 455.9 461.3 374.5 173.0 130.0 114.3 1,917.0
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Table 2: Number of Days with Rain by Month, 2011 to 2017, at Thonghaihin 

 

 
 

  

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

2011 2 2 10 17 23 27 20 22 22 5 2 1 153

2012 3 3 4 16 23 21 24 30 15 7 15 2 163

2013 2 1 5 10 19 21 25 26 15 9 7 2 142

2014 0 0 2 23 20 18 27 21 21 8 5 4 149

2015 4 1 5 14 20 17 24 27 21 11 11 8 163

2016 5 3 2 6 16 16 20 20 18 8 7 2 123

2017 4 0 7 10 16 18 24 21 22 122

Average 2.7 1.7 4.7 14.3 20.2 20.0 23.3 24.3 18.7 8.0 7.8 3.2 148.8
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Table 3: Maximum Daily Rainfall (mm), 2011 to 2017, at Thonghaihin 

 

 
 
 

  

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2011 1.2 0.7 61.7 28.2 54.7 138.2 49.8 38.0 31.1 8.2 8.6 1.4

2012 4.7 5.3 8.2 52.7 55.3 39.1 49.9 40.0 69.4 52.0 46.0 7.0

2013 7.2 9.2 16.7 54.7 68.9 98.3 87.5 73.3 49.8 8.2 64.8 63

2014 0.0 0.0 21.7 43.4 25.8 37.2 70.6 40.4 85.7 28.6 19.5 1.0

2015 14.1 2.0 54.2 52.9 28.5 26.6 63.5 68.3 16.3 51.4 50.5 53.3

2016 56.2 0.3 31.7 32.8 37.0 24.5 46.3 75.8 74.0 23.1 22.9 8.4

2017 4.8 0 14.6 27.9 37.7 33.6 79.2 35.4 46.1

Maximum 56.2 9.2 61.7 54.7 68.9 138.2 87.5 75.8 85.7 52.0 64.8 63.0
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ANNEX 3: OPERATIONAL COSTS 

 

Position No % time Days/yr Kip/day USD

Nam Tong WUA  (3 WUGs)

1 WUA Leader 1 15% 55 50000 326             

2 WUA Secretary 1 15% 55 50000 326             

3 WUA Accountant 1 15% 55 50000 326             

4 WUA Water Managers (technicians) - 1 per WUG 3 20% 219 50000 1,304          

Sub total 2,281          

Unit rate  units per year USD

5 Admin costs - office, stationary, etc LS 238             

6 Meeting costs (O&M planning / AGM) Monthly 300000 12 429             

7 Motorcycle  - water management km 500 14600 869             

8 Per diems to attend District meetings etc PDs 20 238             

9 General transport costs LS 238             

Sub total 2,012          

 TOTAL 4,293          

10 Contingencies 10% 429             

 GRAND TOTAL 4,722          

16,900,000                          

36,062,500                          

3,606,250                            

39,668,750                          

Honararium

Total

2,737,500                            

Total

2,737,500                            

2,737,500                            

10,950,000                          

19,162,500                          

2,000,000                                            

3,600,000                                            

7,300,000                                            

2,000,000                                            

2,000,000                                            


