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EXECUTIVE SUMMARY 

The Nam Seng subproject is an existing scheme with the proposed subproject expanding the 
command area and undertaking restorative maintenance to the headworks and main canals to 
protect from sediment inflow and the main canal access. Within MC 1 and MC 2 additional support 
will overcome short lengths of canal instability and leakage to support more reliable coverage of 
the existing command area.  
 
The majority of the subproject investment seeks to expand the command area into the SC1 stage 
that involves a SC1 main canal and tertiary canals that support a new command area of 265ha.  
 
The proposed Nam Seng subproject area is located in Nan District of Louangphabang Province, 
about 7km out of the district town along national Road No. 4, close to the junction with national 
Road13 North at Xieng Ngeun District of Louangphabang Province. The SP area is about 70km 
from Louangphabang City. The road connects directly with Xaignabouli District of Xaignabouli 
Province. The proposed subproject involves 7 villages farming in the Thongphieng Vilay valley 
including: i) Thongphieng Vilay, ii) Sivilay, iii) Nakheun, iv) Thad, v) Phon Hine, vi) Pak Khone 
and, vii) Simoungkhoun village.  
 
The physical works involved in the extension and modernization of the Nam Seng irrigation 
scheme involve: 
Headworks  
(i) Installing a sediment gate in the Nam Seng headworks weir crest to permit flushing in the 

wet season and  
(ii) Repairing the concrete on the downstream apron and local scour issue  

  
Distribution canal  
(i) Securing the main canal (MC) from damage during large floods. This involves ensuring 

the canal front and side walls at the first control gate are above design flood level.  
(ii) Repairing the MC canal road for 8 km from downstream of the tunnel to the outlet to Houay 

La catchment.  
(iii) Repairing and installing additional masonry lining in 15 sections in canals MC and MC1 

(total 2,340 m), to reduce leakage losses 
(iv) Covering the canal in unstable bank sections to prevent land slide debris blocking canals 

MC and MC1 (total of 865 m) 
(v) Installing improved canal crossings / super passages for watercourses to secure canal 

and prevent water ingression at 12 places along MC and MC1  
(vi) Constructing SC1 canal (new) to serve the extension 265 ha command area  
(vii) Constructing 4 tertiary canals and 2 sub-tertiary canals (TCs) to Improve water distribution 

and use efficiency  
 

Access 
(i) Improving field access in the SC1 command area by incorporating roads along SC1 and 

TCs to facilitate production, irrigation operation and maintenance. 
 

Other  
(i) Installation of staff gauges to facilitate water management in all canals and distribution 

point 
 
Nam Seng irrigation project is designed to supply a command area of about 1000 ha, of which 
350 ha has been developed to date. Currently in the wet season rice is irrigated using field to field 
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flow over the full 350 ha during rainfall deficit periods and 320 ha is irrigated from Dec to Mar for 
DS rice production.  
 
Of the three future areas identified for expansion in the Nam Seng irrigation scheme, area SC1 
which is a 265 ha block served by the SC1 canal is proposed for inclusion under the Nam Seng 
RSP. Within this 265 ha area, 4 tertiary units are to be irrigated using 4 tertiary and 2 sub-tertiary 
canals (TCs) covering some 240.4 ha. The balance 24.6 ha of block SC1 is to receive water 
directly from the SC1 canal. As there is only a 1 to 2 m fall across the command area from the 
design operating water level in SC1, a piped reticulation system is not an option and therefore 
elevated lined rectangular canals are proposed. From these TCs, farmers will let water out into 
field channels which they will construct along the contours to serve their fields. The preliminary 
design checks show that the length, slopes and capacities of these field channels can be 
constructed within the recommended parameters for good irrigation practice for furrow irrigation.   
   
As per initial planning, the command area will be planted in rice in the wet season and a mixture 
of higher value field crops in the dry season. The dry season crops suggested for design (as 
obtained in discussions with the PIS and farmers) are garlic, soybean, ground nut and vegetables. 
No DS rice has been included in the mix. 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.   
 
The water management strategy considered in the DS for the field crops in SC1 area involves: 
(i) an irrigation cycle of 7 or 8 days (i.e. 12% of each irrigation block irrigated each day). This 

assumes: 
(a) water holding capacity (WHC) of soil assumed to be 75 mm in root zone; and 
(b) crops are irrigated when water content drops to 50% WHC  
(ii) SC1 and all tertiary canals (TCs) to be operated simultaneously for up to 12 hours 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 tertiary block ranges between 2 

on TC4 and 11 on TC1 & 2 with rotations being time based / agreed schedule as per crop 
water needs 

(v) minimum of 53 farmers can irrigate simultaneously in SCI command area  
(vi) canal SC1 will be operated by an appointed water manager with each tertiary unit 

managed by the TC group   
(vii) canal SC1 will be shut off at night with all water diverted to the existing MC1 command 

area for DS rice irrigation    
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The Environmental classification of the subproject is confirmed as Category B with a 
environmental management plan outlining the actions required during the construction and 
implementation of the subproject.  
 
The social safeguard classification is Category b with very limited adversely affected households 
within the group of affected households. A detailed LARP has been prepared and mitigation costs 
and monitoring requirements detailed.  
 
The construction cost estimate for the proposed irrigation works is KN 19.6 billion (USD 2.33 
million) or KN 73.9 million (USD 8800) per ha of command area. The economic feasibility is robust 
with an EIRR of 11% based on the projected changes to high value crops. However if required to 
produce dry season rice the scheme will be economic inefficient and unable to sustain its 
infrastructure.  
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I.  INTRODUCTION  

A. Subproject Description 

1. The Nam Seng subproject area is located in Nan District of Louangphabang Province, 
about 7 km out of the district town along national Road No. 4, close to the junction with national 
Road 13 North at Xieng Ngeun District of Louangphabang Province. The SP area is about 70 km 
from Louangphabang City. The road connects directly with Xaignabouli District of Xaignabouli 
Province. 
  
2. The proposed subproject involves 7 villages farming in the Thongphieng Vilay valley 
including: i) Thongphieng Vilay, ii) Sivilay, iii) Nakheun, iv) Thad, v) Phon Hine, vi) Pak Khone 
and, vii) Simoungkhoun village. 
 
3. The Nam Seng irrigation project transfers water from the Nam Seng River to the Houay 
La River in Nan District of Louangphabang Province. Construction of the Nam Seng Irrigation 
System commenced in 1996 and took 8 years to complete using Lao Government budget. Of a 
total command area of about 1,000ha, the original construction design provided a benefit area of 
about 381 ha, but the actual irrigable area was reduced to 350 ha of irrigated paddy, used by 
442HHs residing in 9 villages. Currently in the wet season, rice is irrigated using field to field flow 
over the full 350 ha during rainfall deficit periods, and 320 ha is irrigated from Dec to Mar for dry 
season (DS) rice production. 
 
4. The Nam Seng Irrigation subproject, see Figure 1 - seeks to continue the development of 
the Nam Seng Irrigation scheme initiated in 2000 to 2004.  
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Figure 1: Nam Seng – Nam Nan Irrigation Subproject 

 

5. Nam Seng derives water from the Seng District that is then transferred through a tunnel 
to the command areas within the Nan District. The scheme was originally developed as part of 
the Xaignabouli hydro dam on the Mekong river as a resettlement and rural development 
investment. The scheme is considered an important development option for LPB which seeks to 
expand its rice production as it is currently 80,000 tonnes per year rice deficit. A loan condition 
for the NRI-AF2 is that all the project command areas are released from rice quotas for the dry 
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season. As such the expanded command area will support increased wet season rice in return 
for enabling producers to use dry seasons water for high value crops.  

1. Catchment description  

a. Land area, irrigated land (wet and dry), other land categories 

6. The summary data for the Nam Seng and Nam Nan catchments are provided in the table 
below. Essentially Nam Seng is a smaller and higher altitude catchment that is also far steeper 
than the lower and flatter Nam Nan command area catchment.  
 

Table 1: Summary of Catchment data for Nam Seng and Nan 

 

Name 

Mean 
annual 
areal 
rainfall 
(mm/year) 

Perimeter 
(km) 

Mean 
elevation 
(meter 
above 
mean sea 
level) 

Drainage 
area 
(km2) 

Cumulated 
stream 
length 
(km) 

Mean 
drainage 
density 
(km-1) 

Mean 
slope (%) 

Nam Seng 1290 75.8 924 153.2 12.042 0.08 35.9 

Nam Nan 1252 110.0 632 208.1 22.200 0.11 24.2 

 
7. Land use change in the Nam Seng district is far less than in Nam Nan where lower altitude 
and less steep slopes have led to widespread upland crop conversion through the use of 
cultivation for Jobs Tears and Maize depending on the relative returns of each. Increasingly 
Cassava is being grown on the more difficult or less fertile land. Currently Nam Seng has faced a 
significantly lower degree of the land conversion see Figure 2 and 3.  
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Figure 2: Land Use Change Nam Seng 
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Figure 3: Satellite image of Nam Seng and Nam Nan 

 

b. Land use and land use trends 

2. Administrative structure 

8. The proposed subproject involves 7 villages in the Thongphieng Vilay valley including: i) 
Thongphieng Vilay, ii) Sivilay, iii) Nakheun, iv) Thad, v) Phon Hine, vi) Pak Khone and, vii) 
Simoungkhoun village. Apart from basic population, detailed information for this socio-economic 
analysis was obtained from 6 of the villages, as Simoungkhoun village was initially thought to be 
outside of the beneficiary group. 
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3. Population 

9. There are 841 households with 855 families living in the 6 villages with a total population 
of 4,514 (50% female). The community consists of 5 main ethnic groups living in villages of both 
mixed and single ethnicity being Lao, Hmong, Iu-Mien, Pray (and Thin) and Khmu. 

Table 2: Household Data 

Subproject 
Village 

Population 

A
v
e
ra

g
e
 H

H
 s

iz
e

 

A
v
e
ra

g
e
 f

a
m

il
y
 

s
iz

e
  

No. of 
female 
headed 

No. 
Poor 
HHs 

No. of 
vulnerable 
HHs  

No. of 
landless 
HHs 

N
o

. 
o

f 
H

H
s

 

N
o

. 
o

f 

F
a
m

il
y

 

T
o

ta
l 
p

o
n

 
No. of F 

(HH) (Fam) (pers.) (pers.) (%) (p./HH) (p./Fam.) (HH) (HH) (HH) (HH) 

Thongphieng 
Vilay 

191 191 1,173  527 45% 6.1 6.1 25 3 3 2 

Sivilay 107 107 646  308 48% 6.0 6.0 6 3 1 13 

Nakheun 262 276 1,270  637 50% 4.8 4.6 5 3 1 15 

Thad 145 145 725  410 57% 5.0 5.0 4       

Phon Hine 69 69 361  200 55% 5.2 5.2 8 1     

Pak Khone 67 67 339  172 51% 5.1 5.1 1   4   

Total 841 855 4,514 2,254 50% 5.4 5.3 49 10 9 30 

% of F popn       50%               

 
10. Households generally comprise of one family with 14HHs consisting of two families. The 
average HH size in the community is 5.4 persons ranging from 4.8 to 6.1 see table 1.  
 
11. There is a total of 49 female headed households1 (6% of total HHs) with 25 residing in 
Thongphieng Vilay, 6 in Silvilay, 5 in Nakheun, 4 in Thad, 8 in Phon Hine and 1 in Pak Khone 
village respectively. The number of poor households makes up 1.6% of the HHs in Thongphieng 
Vilay, Sivilay and Nakheun Villages (three HHs per village), while there is 1 HH (1.4%) in Phon 
Hine.  
 
12. The socio-economic survey (SES) reported 9 vulnerable HHs living in 4 subproject villages 
(1% of the total HH of the 6 villages surveyed); 3 HHs reside in Thongphieng Vilay, 1 in Sivilay, 1 
HH in Nakheun, and 4 HHs in Pak Khone village. Some 30 HHs are landless (4% of the total 
households) and many of these are actually young couples working as government officers in the 
area (and therefore not depending upon agriculture or irrigation as their main livelihood). 
 
13. Simoungkhoun village has a total population of 1,242 people living in 231 HHs. There are 
655 males and 587 females (47.3%). Most of the HHs are Lao (91%), 6% are Iu-Mien and 3% are 
Khmu. 
 

 
                                                
1 The national average of HHs headed by women is about 13%. 
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4. Age and Education  

14. The 18 HHs surveyed under the SES comprised a population of 106 people, among them 
69.8% (74 people) are permanent farm workers, 23.5% (25 ppl) are under age and school aged 
children, and 0.7% (7 ppl) are elderly (over 70 years old) and not working see table 2. The average 
age of household members is relatively high at approximately 60 years of age for male household 
heads and 52 years for the female household heads. The ratio of schoolchildren to total 
households is 0.23. 
 
15. There is one primary school in each SP village, and a lower secondary school in 
Thongphieng Vilay catering for students from Pak Khone, Thongphieng Vilay, Nakheun villages. 
There is a high school covering higher and lower secondary levels in Paphai village which is in 
the center of Nan district and within 7km from each subproject village. For higher education 
facilities, the closest technical and vocational colleges are in Xaignabouli urban area, about 25 to 
30km away. There are more tertiary and vocational colleges located in Louangphabang City (70 
km), such as the Northern Agriculture and Forestry College, and Souphanouvong University, and 
of course in Vientiane Capital (500 km).  
 

Table 3: Survey Sample Age Distribution 

Sub 
project 
Villages 

No. HH 
survey
ed 

Total 
Survey
ed 
Popn. 

Ave 
Survey
ed HH 
Size 

Ave 
Age of 
Husba
nd 

Ave 
Age 
of 
Wife 

Total 
No. 
Childre
n 

Under 
scho
ol age 

At 
Schoo
l or 
Colleg
e 

% of 
all 
Childre
n at 
school 

Thongphie
ng Vilay 

3 14 4.7 42 42 1 0 1 100.00 

Sivilay 3 20 6.7 66 54 3 1 2 66.67 

Nakheun 3 21 7.0 59 54 6 3 3 50.00 

Thad 3 20 6.7 62 54 4 1 3 75.00 

Phon Hine 3 18 6.0 70 62 6 1 5 83.33 

Pak Khone 3 13 4.3 55 47 5 1 4 80.00 

  18 106 5.89 59.00 52.17 25 7 18 72.00 

 
5. Land Use and Ownership 

16. Land Titling has been applied for both residential and paddy land plots, while Temporary 
Land Use Certificates (LUC) have been issued for permanent upland areas used for wet season 
cash crop planting, acknowledging the HH’s rights to use the land by the village committee. 
Subsequent data has found the number of households involved in the Nam Seng scheme 
currently through the MC1 and MC2 command areas to be 450 each with 0.74 ha per hh. For the 
proposed expansion area under the new proposed supplementary canal 1 (SC1) a total of 260 
hectares of command area will be irrigated involving 294 households each with 0.85 ha per 
household. The total number of dry season irrigation users was not known and has to be 
confirmed by the DAFO. The village authorities and WUG were unable to provide a clear estimate. 

Table 4: Households with Irrigation Rights 

Subproject 
Village 

Total Population 
Irrigation 

Rainfed Wet Season 2017 

No. of 
HH by 
village 

No. of 
Total 

Population 
No. of Female No. of Household 

Area 
planted 
to rice 
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(HH) (Pers.) (Pers.) (%) (HH) (%) (ha) 

Thongphieng 
Vilay 

191 1,173 527 45% 113 59% 133.3 

 Sivilay 107 646 308 48% 21 20% 21.9 

Nakheurn 262 1,270 637 50% 44 17% 44.1 

Thad 145 725 410 57% 34 23% 40.4 

Phon Hine 69 361 200 55% 9 13% 10.4 

Pak Khone 67 339 172 51% 3 4% 4.9 

Total 841 4,514 2,254 50% 224 27% 255 

 

6. Ethnicity 

17. The community is of mixed ethnicity with 74% of the population of the 7 villages being Lao, 
11% Hmong, 1% Iu-Mien, 11% Pray/Thin and 3% Khmu. All villages are of mixed ethnicity, apart 
from Pak Hone which is Lao-Tai group only. 
 
18. Some 622 HHs (74% of community total) are of Lao ethnicity. There are 95 HHs (11%) of 
Hmong ethnicity and 11 HHs (1%) are from the Iu Mien group. There are also some 90 HHs (11%) 
from the Pray and Thin ethnic group, and 23HHs (3%) are of Khmu ethnicity. Both the Pray, Thin 
and Khmu are from the Mon-Khmer ethnolinguistic group. The members of these communities all 
speak Lao.  
 

Table 5: Population and Ethnicity 

Subproject 
Village 

  Ethnic Group  

T
ot

al
  

N
o.

 o
f h

ou
se

ho
ld

  

Lao  Hmong Iu Mien Pray & Thin Khmu 

N
o.

 o
f H

H
 

N
o.

 o
f P

op
ul

at
io

n
 

N
o.

 o
f f

em
al

e 
 

N
o.

 o
f H

H
 

N
o.

 o
f P

op
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at
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n
 

N
o.
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f f
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e 
 

N
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f H

H
 

N
o.

 o
f P

op
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at
io

n
 

N
o.

 o
f f

em
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e 
 

N
o.

 o
f H

H
 

N
o.

 o
f P

op
ul

at
io

n
 

N
o.

 o
f f

em
al

e 
 

N
o.

 o
f H

H
 

N
o.

 o
f P

op
ul

at
io

n
 

N
o.

 o
f f

em
al

e 
 

(HH) (HH) (ppl).) (ppl).) (HH) (ppl) (ppl) (HH) (ppl (ppl) (HH) (ppl) (ppl) (HH) (ppl) (ppl) 

Thongphieng 
Vilay 191 49   286  146 35 234 109 6 37 19 90 549 280 11   67  33 

Sivilay 107 51   279  142 56 367 166                   

Nakheun 262 256  1,233  620                   6 37 17 

Thad 145 140   696  394       5   29  16             

Phon Hine 69 59   303  167 4 23 13             6   35  19 

Pak Khone 67 67   339  172                         

Total 841 622 3,136 1,641 95 624 288 11 66 35 90 549 280 23 139 69 

% of female 
pop 

     52%    46    53    51    50% 

% Pop 
by E G 

 74     11     1     11     3     
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19. Although the ethnic group presence in the area account for 26% of the total population, 
the EGs in the Nam Seng SP are not considered as Indigenous People as per the ADB SPS 
(2009)2 and the SP is classified as Category C for the IP safeguard. The EGs are living in mixed 
communities and growing lowland rainfed and agricultural crops as well as undertaking a variety 
of occupations and are firmly engaged in the market driven economy.  
 
20. The survey included EG focal discussion groups and also posed additional questions on 
the HH level questionnaire issued to EG households. In general EGs considered they had equal 
access to resources, land and water, as far as possible. They acknowledged that the valley was 
originally settled by Lao-Tai people with first arrivals selecting the best land. Forest is accessible 
to all ethnic groups as is reflected in the LUP for the upland areas and the land title registrations. 

 

 
21. Access to information and technology may be an issue of language and comprehension 
especially if written materials.  
 
22. All EGs agreed the main priority would be to improve the irrigation system to allow for a 
wet and dry season crop. Second priority is funds to procure more livestock, and thirdly, 
agriculture and other vocation and skills training for women, and funds for starting initiatives – see 
Annex 2 of the RSP for the EG focal group summary. 
 

7. Gender 

23. Women form about 50% of the SP community population of 4,514 and there are 49 female 
heads of household (6% of total HHs). Based on the SES conducted, 23.5% of all females are 
either under school age or attending school (from primary to tertiary level). Women are 
represented within the village administration, although only as village committee members in 2 
out of 6 villages, but have more representation in each village Elders’ Committee. There is also a 
Lao Women’s Union representative in each village. 
 

Table 6: Women in Decision making 

Subproject Village 

Village Committee 
members 

Elders and Other Key 
Persons 

No. M No. F % F No. M No. F % F 

1. Thongphieng 
Vilay 

3 1 25% 16 4 20% 

2. Sivilay 3 1 25% 24 7 22.58% 

3. Nakheun 3 0  0 23 6 20.68% 

4. Thad 4 0  0 25 4 13.79% 

5. Phon Hine 3 0  0 14 6 30% 

6. Pak Khone 3 0  0 13 3 18.75% 

 
24. Men and women’s focal groups discussed gender issues. Women’s focal discussion 
groups were convened in three villages with a combined total of 40 women. Of the women’s 
group, 62% were Lao, 13% were Hmong, 15% Pray/Thin, 10% were Khmu and Sing Siri. The 

 
                                                
2 Refer to the ADB REGF document for an assessment of the IP status. 
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men’s groups comprised 49 men from 3 villages and comprised 41% Lao, 12% Hmong, 24% Pray 
and 22% Khmu/Siri. Issues identified in the group discussions form the basis of the proposed 
gender action plan (GAP) - refer Annex 3 of the RSP for more details. 
 
25. Focal groups agreed that there is significant rigidity in household work allocation, and 
particularly in regard to those heavier physically demanding jobs assigned men, such as land 
preparation. There was some flexibility and men were seen to help women in lighter tasks but 
more flexibility was seen as needed. Women are still overburdened with their reproductive role of 
mother, family care giver, housekeeper, cook, water collection, in addition to their productive roles 
as farmer, NTFP collector and handicraft producer and shop keeper amongst others. The men’s 
focal group agreed that men should be more flexible and help women with more of the multitude 
of household tasks to relieve time poverty and provide more opportunities to participate in 
meetings, training and decision making at community level. Some gender training had been 
provided to the community under the CMI Project but more is needed. 
 
26. Nearly all 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), and weeding. Both men and 
women took part in rice transplanting and harvesting, upland crop planting and harvesting and 
also collecting NTFPs in season. Both men and women reported fishing.  
 
27. 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 firewood, but women are also assisting and often carry some wood back from the forest. 
Men reported working off the farm and away from home as construction and agriculture laborers 
and also working on the Chinese banana farm. Women also reported working as casual labor on 
the banana farms. Women are responsible for going to the market for normal daily purchases and 
small sales. The SP SES report contains more details of task allocation within the household. 
 
28. 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 handicraft production 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 often managed by women. Women are responsible for the HH budget and also 
saving money earned from the sale of produce and men’s labor. 
 
29. Female agriculture and irrigation technical officers, and particularly those with field duties 
undertaking community irrigation and agriculture extension work are extremely limited in number. 
Female agriculture staff at district level are given relatively more opportunity to do field work, but 
there are no women working in the either the provincial or district irrigation service. This will limit 
the DIS capacity to respond to community training needs and to provide female to female trainers. 
 

Table 7: Female PAFO, DAFO Staff 

Louangphabang 
Province 

Total 
staff 

Male Female % Total 
Female 

Technical 
staff 

(female) 

% Female 
staff are 

Technical 

PAFO 181 139 42 23.20 8 19.05 

PIS 12 10 2 16.67 0 0.00 
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Total 193 149 44 22.80 8 18.18 

Nan District 

Total 
staff 

Male Female % Total 
Female 

Technical 
staff 

(female) 

% Female 
staff are 

Technical 

DAFO 29 24 5 17.24 4 80.00 

DIS 4 4 0 0.00 0 0.00 

Total 33 28 5 15.15 4 80.00 

 
8. Labor supply and migration – in and out 

30. Although small, the SES did use a purposefully representative sample of 18 HHs. The total 
number of family members from the survey was 106. Of the total, there was only 1 male head of 
HH working full time as government staff, and there were 5 pensioners. As shown below, from 
the 18 HHs, a total of 8 included a permanent government worker, one being a head of HH, the 
remaining 7 being adult children. Across all the surveyed HHs, the average number of people 
available to work full time is around 3.44 ppl/hh. 
 

Table 8: Household Labor Availability 

Subproject 
Villages 

Total 
Survey 
Popn 

Under 
School, 
At School 
or Not 
Working 

Total 
PPI 
Working 

Includes 
Permt.Govt/ 
Priv 
Employee 

Ave 
Persons 
Available 
to work 
on farm** 

***PPI 
Have 
shop or 

Ave PPI 
Available 
for full 
time farm 
work 
only 

Business 

Thongphieng 
Vilay 

14 
1 13 0 

4.33 0 4.33 

Sivilay 20 5 15 2 4.33 1 4.00 

Nakheun 21 7 14 2 4.00 0 4.00 

Thad 20 5 15 2 4.33 2 3.67 

Phon Hine 18 8 10 1 3.00 1 2.67 

Pak Khone 13 6 7 1 2.00 0 2.00 

  106 32 74 8 3.67 4 3.44 

 
31. Very few HHs surveyed reported members migrating long term or seasonally seeking 
work. Two HHs (11% of the SES sample) reported a member working away from the village as 
non-agricultural labor. One HH reported remittances from Thailand. Labor was not reported as a 
constraint under the current level of agricultural activity. 
 
B. Poverty and wellbeing measures 

32. The communities are not poor by relative standards with only 10 of 841 HHs reported by 
village authorities as poor3. Housing is permanent and most are mixed concrete/brick and wood 
construction. The community is connected to mains water and electricity. There are 49 female 
heads of household, 6% of total HHs, which compares to a national average of about 13%. As 

 
                                                
3 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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mentioned earlier, there are some 30 HHs that are landless (4% of the total households) but many 
of these are young couples working as government officers in the area (and therefore not 
depending upon agriculture or irrigation as their main livelihood).  
 

Table 9: Poor and Vulnerable Households 

Subproject 
Village 
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Thongphieng 
Vilay 191 191 

 
1,173  527 45% 6.1 6.1 25 3 3 2 

Sivilay 107 107  646  308 48% 6.0 6.0 6 3 1 13 

Nakheun 
262 276 

 
1,270  637 50% 4.8 4.6 5 3 1 15 

Thad 145 145  725  410 57% 5.0 5.0 4       

Phon Hine 69 69  361  200 55% 5.2 5.2 8 1     

Pak Khone 67 67  339  172 51% 5.1 5.1 1   4   

Total 841 855 4,514 2,254 50% 5.4 5.3 49 10 9 30 

1. Income levels and income diversification 

33. Household incomes from the SES demonstrate that majority share of HH GDP incomes 
are from Off-Farm activities, and particularly from private and government salaries. In addition to 
these sources, wealthier families are earning incomes from business, land rental, and both 
agricultural and non-agricultural laboring. Livestock and agriculture are also important 
contributors to HH GDP and especially for the Low income group who tend to have less 
employment with government or private companies.  
 

2. Agricultural income 

34. Agricultural incomes are mainly from wet season rice production, dry season cash crops 
(maize, Job’s tears, garlic, peanut, melon, cucumber and other vegetables). Some hhs sell 
several large livestock each year. An improved glutinous (sticky) rice variety is the main crop 
grown in the lowland irrigated areas in both wet and dry seasons. Yield varies for different villages 
and within the irrigated area rice yields between 4 to 5 tons/ha. Water availability for dry season 
rice is an issue with tail end users reporting lower yields due to water shortages.  
 
35. Cash crops planted in the dry season include garlic, sweet corn, groundnut, watermelon, 
cucumber and other vegetables grown for both sale and home use. Yields reported by village 
committees averaged 12-15 tons/ha for water melon, cucumber 10-12 tons/ha, groundnut (green) 
1-1.2 ton/ha, garlic (dry bulb)1.5-2 t/ha, sweet corn about 8,000 -10,000 pods (fresh) /ha. Other 
vegetables do not have yield information. 
 

Table 10: Wet and Dry Season Crop Areas 

Subproject Village 
 TOTAL 
DS Area 

DS Irrig 
TOTAL 
WS 
Area 

WS Irrig 

Area 
DS 
Rice 
area 

Other 
DS 
Crop 

Area 
WS Rice 
area 
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(ha) (ha) (ha) (ha) (ha) (ha) 

Thongphieng Vilay   10.0      10.0 133.3   133.3 

 - Rainfed low land       10.0       

Sivilay   52.7    50.7  2.0 72.6 50.7  72.6 

 - Nam Seng Weir   50.7   50.7          50.7  

 - Rainfed low land             21.9 

Nakheurn  138.1  134.7 134.7 3.4 178.8   178.8 

 - Nam Seng Weir   77.3 77.3       77.3 

 - Va Weir (Nam Nan)   18.2 18.2       18.2 

 - Keun Weir (Nam Nan)   39.3 39.3       39.3 

 - Rainfed low land             44.1 

Thad   64.7  54.7 54.7 10 95.1   95.1 

 - Nam Seng Weir   16.7 16.7       16.7 

 - Va Weir (Nam Nan)   26.4 26.4       26.4 

 - Xieng Weir (Nam Nan)   11.6 11.6       11.6 

 - Rainfed low land             40.4 

Phon Hine   11.9  10.4 10.4 1.5 20.8   20.8 

 - Nam Seng Weir   10.4 10.4       10.4 

 - Rainfed low land             10.4 

Pak Khone   0.7    0.7  0.7    5.6   5.6 

 - Nam Seng Weir     0.7  0.7        0.7  

 - Rainfed low land             4.9 

Total   278  0 0 26.9 506.2 0   

 
36. Land Use Planning (LUP) has been applied in all 6 villages, including village boundary 
demarcation, allocation of production forest (925 ha) and allocation of conservation forest 
(560ha). Land Titling has been applied for both residential and paddy land plots, while the hhs 
using permanent upland areas for wet season cash crops have been issued temporary Land Use 
Certificates (LUC) by the village committee. There are 55 fishponds owned by households which 
are acknowledged by the village committees. 
 
37. Job’s tears, maize, groundnut and Mas melon are wet season cash crops planting in the 
permanent upland areas of the SP area. Since land use planning had been carried out in the SP 
villages, slash and burn shifting cultivation has virtually ceased.  
 

Table 11: Land Use Planning and Land Areas 

Subproject Village 

Production 
Forest 

Conservation 
Forest 

Fish 
ponds 

Land Use 
Planning 

Residential 
Land 
Certificate4 

Agriculture 
land 
certificates  

Village 
boundary 
demarcated  

(ha) (ha) (No.) (Year) (%) (%) (Y/N) 

1. Thongphieng 
Vilay 

15 0 1 1997 100% 100% Yes 

 
                                                
4 Land use fee is 10,000 Kip/year for one plot of resident land, not based on the amount of area. For paddy land fees 

are 50,000 kip/ ha/wet season to cover water and land use. Other upland areas are not charged up to now. 
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2. Sivilay 0 0 5 1997 100% 100% Yes 

3. Nakheun 800 500 30 1997 100% 95% Yes 

4. Thad 0 0 12 1997 100% 90% No 

5. Phon Hine 10 50 7 1997 100% 50% No 

6. Pak Khone 100 10 0 1997 100% 100% No 

Total  925 560 55     

 
38. Only permanently allocated uplands plots are used for crops including hill rice, maize, 
Job’s tears and groundnuts in Thongphieng Vilay, Nakheun, Thad and Pak Khone villages. 
 

Table 12: Upland Crop Areas 

Village 

Permanent 
Upland 

Field Area 

No. 
HHs 
Use 

Non- Fixed Area 
under shifting 
cultivation (ha) 

Crops Grown 

No. 
HHs 
Do 

Fixed Area 
under 

swidden 
system 

No. 
HHs 
Use 

Ave. Fixed 
Swidden 
Fallow 
period  

(ha) (HH) (ha) (HH) (ha) (HH) (years) 

1. Thongphieng Vilay 155.63 52 0 Rice 0 0 0 0 

2. Sivilay 121.08  0 None 0 0 0 0 

3. Nakheun 310.16 124 0 
Rice, Job's tear, 
groundnut 

0 0 0 0 

4. Thad 72.12 63 0 Job's tear, Maize 0 0 0 0 

5. Phon Hine 18  0 None 0 0 0 0 

6. Pak Khone 53.28 40 0 Maize, cucumber 0 0 0 0 

Total          

 
39. Fruit is not grown commercially by local villagers, although there are around 18ha of land 
rented from the villagers in Nakeun (1ha), Thad (16ha) and Phon Hine (1 ha) by a Chinese 
company growing bananas for export to China. The lease agreement expires at the end of this 
year (2018) and will not be renewed. Teak is one important industrial tree planted in many villages 
in the area from 20 to 30 years ago and there are some stands of teak on the perimeters of the 
command area. 
 
40. Households with dry season irrigation and cash crops have the opportunity to earn higher 
incomes. The following comparison indicates the higher return per hectare for those with irrigation. 
 

Table 13: Income with Irrigation 

HH With Irrigation (includes all field crops) 
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  HH Area  ha/hh ha ha ha/hh  ha/hh             

Thongphieng 
Vilay 

0 0 0.00 0.00 0.00     0 0 0 0 0 0 

Sivilay 1 0.4 0.4 0.4 0.40     5,500,000 5,500,000 240,000 240,000 5,260,000 6,575,000 

Nakheun 2 1.3 0.65 3.6 1.80 1.00 1.00 56,000,000 28,000,000 3,500,000 1,750,000 26,250,000 7,608,696 

Thad 3 0.7 0.23 6.02 2.01 1.50 1.50 78,900,000 26,300,000 10,500,000 3,500,000 22,800,000 6,096,257 
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Phon Hine 2 2 1 3.2 1.60     42,800,000 21,400,000 9,200,000 4,600,000 16,800,000 6,461,538 

Pak Khone 0 0 0   0.00     0 0 0 0 0 0 

Total   4.4   13.22       183,200,000         6,685,373 

 
41. As indicated by comparing the two tables, averaged across the SES HHs surveyed, those 
with access to dry season water and cropping are, on average, around 26% more for their return 
per hectare, despite the fact that people are growing mainly rice in the dry season rather than 
more higher value crops. 
 

Table 14: Income with No Irrigation 

Village 

HH With No Irrigation (includes all field crops) 
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  HHs ha  ha  ha Ha/hh              

Thongphieng 
Vilay 

2 1.2 1.2 1.2 0.6 25,000,000 12,500,000 1,200,000 600,000 11,900,000 9,916,667 

Sivilay 1 1.2 1.2 1.2 0.6 4,500,000 4,500,000 500,000 500,000 4,000,000 1,666,667 

Nakheun 1 1 1 1 0.5 6,000,000 6,000,000 350,000 350,000 5,650,000 2,825,000 

Phon Hine 1 1 1 1 0.5 8,000,000 8,000,000 200,000 200,000 7,800,000 3,900,000 

Pak Khone 2 2 2.8 1.4 0.7 25,800,000 12,900,000 2,300,000 1,150,000 11,750,000 6,911,765 

Total 7 6.4 0.91 5.8 0.83 69,300,000 9,900,000 4,550,000 650,000 9,250,000 5,307,377 

 
42. The following table indicates the percentage of produce sold by the different wealth 
groups. The wealthy group appear to rely less on the sale of crops, and appear to use a higher 
percentage at home. Their incomes are, as noted, propped up by regular salaries, whereas the 
Low income group must rely more heavily on the sale of farm produce. 
 

Table 15: Percentage of Produce Sold 

Subproject 
Village 

DS 
Rice 
t/ha 

WS 
Rice 
t/ha 

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 

Thongphieng 
Vilay 

- 2-3 - None 

2-3 Groundnut 25% 100% 100% 30% 100% 100% 

3 Job’s Tears       

3.5 Maize       

Sivilay 4.8 4 3 Garlic 

2-3 Groundnut,  10% 15% 30% 15% 20% 40% 

3 Maize       

3-4 Mas Melon       

Nakheun 5 5- 5.5 

3 sweet corn 3.5 Maize,  15% 25% 40% None 30% 90% 

2-3 garlic 3 Job's tears       

10 watermelon 10 cucumber       

2-3 Groundnut 2-3 Groundnut,       
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Thad 4 3.5 
2-3 garlic  3 - 5 Maize 30% 40% None 35% 65% None 

2-3 Groundnut 3-4 Job’s Tears       

Phon Hine 2.5 2 
3.5 garlic 3.5 Job's tears  5% 10% 2% 30% 40% 50% 

  2-3 Groundnut       

Pak Khone None 3.5 

2 Groundnut 3-4 Maize 10% 10% None 25% 100% None 

  3 Job’s Tear       

  
10-
12 

Mas Melon       

 

43. The average household income is at 138.6 million kip/year for Well-Off HHs, 55.7 
mill.kip/yr for Middle and 39.4 mill.Kip/yr for Low income HHs. The average income per capita per 
month for a Well Off HH is 1,875,340 kip, some 10.4 times higher than the official poverty line of 
180,000 kip/capita/month5. The average Medium level income per capita at 4,644,444 kip/yr is 
4.5 times higher than the poverty line, and the average Low income per capita income of 562,383 
kip is some 3 times higher. The table below clearly shows the importance of off-farm incomes. 

Table 16: Average Household Incomes 

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

  High   Middle   Low  Rice 
Others 
crop 

NTFP Livestock Off farm 

1.Thongphieng Vilay 63,487,000 40,500,000 12,000,000 11% 11% 0% 6% 72% 

Average per capita/month 1,058,117 843,750 200,000           

2. Sivilay 158,100,000 82,700,000 32,950,000 3.0% 1% 0% 6.0% 90.0% 

Average per capita/month 1,882,143 861,458 549,167           

3. Nakheun 178,364,000 51,600,000 78,300,000 18.5% 1.62% 0% 8.1% 71.8% 

Average per capita/month 1,857,958 1,433,333 652,500           

4. Thad 124,000,000 49,000,000 66,300,000 17.0% 16.0% 0% 0.3% 66.7% 

Average per capita/month 1,476,190 1,020,833 613,889           

5. Phon Hine 221,600,000 84,800,000 41,800,000 11.2% 3% 0% 1.4% 84.0% 

Average per capita/month 3,077,778 1,766,667 435,417           

6. Pak Khone 86,200,000 25,800,000 4,800,000 17.0% 10% 0% 42% 31% 

Average per capita/month 1,795,833 537,500 80,000           

Average per HH / year 138,625,167 55,733,333 39,358,333           

 
44. The main sources of income for each wealth group see table 16. The advantage of 
receiving a regular salary or pension, working as a laborer off -farm, or conducting trade or retail 
business is clear. Agriculture is important obviously, but its share of HH income is much less than 
the Off-Farm sources, wealth is clearly determined by the range in choices available to the 
household with low wealth households having greater reliance on agriculture which has limited 
income potential limited by the requirement to grow rice.  
 

 
                                                
5 Prime Minister Decree No. 285/ PO on Poverty and Development Standard dated 13 October 2009, Section 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.  
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Table 17: 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 

6 6 6 

Income Earning 
Activity 

Ave Annual 
Income from 
Activity (Mill 

Kip) 

Ave Annual 
Income from 

Activity 

Ave Annual 
Income from 

Activity (Mill Kip) 

Private salary 117.6 1         

Public salary 58.5 3 60 3 21.6 1 

Agri labor 52.8 1 0.5 1 3.9 2 

Business 48 2         

Rental 39.6 2 3 1 9.8 1 

Govt pension 32.6 2 24.6 2 21.6 1 

Non Agri labor 30 1 24.3 2 12 1 

Livestock 24.9 3 5.3 3 2.95 4 

Shops 18.6 2 18.5 3 23.5 2 

Field crops 18.3 5 14 6 18.6 4 

Agro forestry 6.3 1 6 1     

Remittances abroad 5 1 12 1     

Remittances - laos 0.5 1         

Services     5 1 3 1 

Handicrafts     20 1     

 
45. The wealthiest 3 households, in regard to overall gross income, from the survey all 
reported receiving a salary or pension, or laboring off-farm, and rental of land, as being the main 
contributors to the HH income. The survey showed the following contributing sources of income 
for the wealthiest 3 HHs. 
 

Table 18: Wealthiest Household Income Sources 

    % Income from 

Wealthiest 
3 HHs 

Kip per 
Annum 

Agriculture 
Crops 

Land 
rental 

Private 
salary 

Govt. 
pension Livestock 

Agro 
forestry Shop Remittance 

Agri 
labor 

1 221,600,000 15.34% 31.59% 53.07%             

2 178,364,000 3.36%   55.38% 16.37% 11.21% 3.53% 10.09%     

3 158,600,000 3.47%   36.32% 22.70% 3.59%     0.32% 33.29% 

 
C. Physical infrastructure  

1. Connectivity – district, province border 

46. The proposed Nam Seng subproject area is located in Nan District of Louangphabang 
Province, about 7km out of the district town along national Road No. 4 close to the junction with 
national Road13 North at Xieng Ngeun District of Louangphabang Province. The area is about 
70km from Louangphabang City. The road connects directly with Xaignabouli District of 
Xaignabouli Province.  
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2. Social services 

47. The villages are connected to the main electricity grid, and also the district water supply 
system. The SP area is serviced by cellphone networks. There is one primary school in each SP 
village, a lower secondary school in Thongphieng Vilay, there is a high school covering higher 
and lower secondary levels in Paphai village within 7km from each subproject village. For higher 
education facilities, technical and vocational colleges are in Xaignabouli town, about 25 to 30km 
away. There are tertiary and vocational colleges located in Louangphabang City (some 70 Km) , 
such as the Northern Agriculture and Forestry College, and Souphanouvong University, and in 
Vientiane Capital some 500 km away.  
 

Table 19: Access to Social Services 

Subproject 
Village 

Distance 
to 
Primary 
School 

Distance 
to high 
School 

% School 
aged at 
school 

Distance 
to Health 
Post  

Distance to 
nearest 
regular 
market 

All year 
road 
access  

(Km) (Km) (%) (Km) (Km) (Y/N) 

Thongphieng Vilay 0.5 7 100% 9 7 Yes 

Sivilay 0.3 2.5 100% 4 4 Yes 

Nakheun 0.7 1.3 100% 4.5 4 Yes 

Thad 0.7 2 100% 3 2.5 Yes 

Phon Hine 0.5 1 100% 2 0.5 Yes 

Pak Khone 2 7 100% 25 7 Yes 

 
48. Villagers confirm that they are going to the Nan District Hospital, located in Nalao village 
within the district capital, for most health care services. For more serious cases, they can go to 
the Xaignabouli Provincial Hospital some 30km away, or else Louangphabang Provincial Hospital 
about 70km away. Water supply is convenient and very few HHs are without their own toilet. 

Table 20: 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 

Thongphieng Vilay Yes mains water supply  None  None  None  No 80% 

Sivilay Yes mains water supply  None  None  None  No 100% 

 Nakheun Yes mains water supply  None  None  None  No 92% 

Thad Yes mains water supply  None  None  None  No 90% 

Phon Hine Yes mains water supply  None  None  None  No 100% 

 Pak Khone Yes mains water supply  None  None  None  No 100% 

 
49. Interviews confirmed that many villagers drink bottled water produced by local Nan 
companies as well as from Vientiane and even imported from Thailand and sold by local shops. 
Most HHs boil the mains supply water before drinking it. All HHs are connected to the district main 
supply. 
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50. Different development priorities were raised during the village committee and focal group 
discussions. Improvement of the irrigation system especially for the Thongphieng Vilay has been 
a priority for over 20 years. Improvement of road access to the SP villages is also a main priority. 
 

Table 21: Development Priorities 

Subproject Village Dev Priority 1 Dev Priority 2 Dev Priority 3 
CBOs 
(List) 

Other 
Dev 
Project
s 

1. Thongphieng 
Vilay 

Improve Irrigation system Market to sell products 0 0 0 

2. Sivilay Improve access road to village (2 km) Primary school 0 0 0 

3. Nakheun Improve access road to village  Elementary school 0 0 0 

4. Thad 
Improve access road to village (2.5 
km) 

Improve Irrigation 
system 

Fund 
livestock  

0 0 

5. Phon Hine 
Improve access road to village (500 
m) 

Built village meeting 
hall 

0 0 0 

6. Pak Khone Improve Irrigation system None 0 0 0 

 

 
II. PROPOSAL 

A. Description of proposed subproject  

1. Description  

51. The Nam Seng irrigation subproject seeks to extend the commanda rea of an existing 
irrigation scheme – Nam Seng. This scheme transfers water from the Nam Seng River to the 
Houay La River in Nan District of Louangphabang Province. Construction of the Nam Seng 
Irrigation System commenced in 1996 and took 8 years to complete using Lao Government 
budget. Of the total design command area of about 1,000ha, the original construction design 
provided a benefit area of about 381 ha, but the actual irrigable area was reduced to 350 ha of 
irrigated paddy, used by 442 HHs residing in 9 villages. Currently in the wet season, rice is 
irrigated using field to field flow over the full 350 ha during rainfall deficit periods, and 320 ha is 
irrigated from Dec to Mar for dry season (DS) rice production.  
 
52. Of the three command areas identified for future expansion in the Nam Seng irrigation 
scheme, area SC1 which is a 265 ha block served by the SC1 canal is proposed for inclusion 
under the Nam Seng RSP. Within this 265 ha area, 4 tertiary units are to be irrigated using 4 
tertiary and 2 sub-tertiary canals (TCs) covering some 240.4 ha. The balance of 24.6 ha of block 
SC1 is to receive water directly from the SC1 canal. As there is only a 1 to 2 m fall across the 
command area from the design operating water level in SC1, a piped reticulation system is not 
an option and therefore elevated lined rectangular canals are proposed. From these TCs, farmers 
will let water out into field channels which they will construct along the contours to serve their 
fields. The preliminary design checks show that the length, slopes and capacities of these field 
channels can be constructed within the recommended parameters for good irrigation practice for 
furrow irrigation.  
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53. The proposed subproject comprises of an existing headworks (Nam Seng weir) which 
diverts water via a canal and tunnel into the neighboring Nam Nan catchment. From a second 
weir (Houay La weir) water is conveyed through two main canals to irrigate an existing command 
area of 350 ha. The potential expansion within the overall design command area of 800 to 1000 
ha totals 265 ha in area “SC1” (Thongphieng Vilay area).  
 
54. Land Use Planning (LUP) has been applied in all sub project Villages, including Village 
boundary demarcation, allocation of Production Forest (925 ha) and Conservation Forest (560ha). 
Land Titling has been applied for both residential and paddy land parcels. Temporary Land Use 
Certificates have been applied for permanent upland areas used for wet season cash crop 
planting.  
 
55. The Water User Group (WUG) of the Nam Seng Irrigation System was founded in 2002 
under the Louangphabang PAFO (Irrigation Section)/ Nan DAFO (Irrigation Unit) but does not 
provide coverage of the SC1 expansion area.  
 
56. Glutinous Rice is the main rainfed crop planted in the areas where the Seng irrigation 
scheme extension will be constructed (Table 1). The yield is 4-5 tons/ha (which can reduce, 
subject to water availability and pests). Wet season cash crops in permanent upland areas include 
Job’s Tear, sweet corn (maize), groundnut (1-1.2 ton/ha) and sweet melon. Dry season cash 
crops include garlic, sweet corn (8,000 -10,000 pods/ha), groundnut, watermelon (12-15 tons/ha), 
cucumber (10-12 tons/ha) and vegetables. 
 

Table 22: Irrigation Data by Village (for system extension) 

 Village Wet Season 2017 WS Area planted to rice 

  User HHs (% of village HHs) (ha) 

1 Thongphieng Vilay 113 59% 133.3 

2 Sivilay 21 20% 21.9 

3 Nakheun 44 17% 44.1 

4 Thad 34 23% 40.4 

5 Phon Hine 9 13% 10.4 

6 Pak Khone 3 4% 4.9 

7 Simoungkhoun 14 6% 17 

  238 61% 272 
Note: current sub-project villages in grey highlight 

 
57. The subproject area currently has a Chinese enterprise leasing land to grow bananas 
(Table 2). A contract for this activity was made between the district authorities of Nan district and 
KP Holding Group ltd. (Chinese company) with contract No. 198/ district governor office (dated 
08.05.2017) on agricultural land management and use for banana plantation. The 5-year 
agreement was from 01.05.2015 to 01.05.2020. The total concession area is 258.85 ha. Under 
the contract the company was responsible for payment of concession rent to AHHs, provincial 
M&E fee, contribution to district development fund and fund for rehabilitation after ceasing 
operations. The company also agreed to move banana stumps and return the land to original 
condition. KP Holding Group ltd. has since sold the banana plantation business to the 
Saoyeaunthang company.  
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Table 23: The land concession areas in three targeted villages of the Nam Seng project 

No. Villages Area concession (ha) No. HHs renting out land 

1 Thongphiengvilay 48.24 49 

2 Sivilay 34.23 21 

3 Nakheun 6.7 4 

 Total 88.30 74 

 
58. On 28.06.2018, the Agriculture and Forestry Office and Saoyeaunthang company signed 
memorandum of understanding (MoU) to stop the land concession in the irrigated land areas in 
the Nam Seng project (Annex 4), certified by the District Governor. It is agreed that from 2018 the 
company will stop payments of the land concession fee to the farmers, and stop cultivating 
bananas in the irrigated land area and potential areas for paddy land expansion. The company 
needs to remove all banana stumps and other waste residues before 20.12.2018. Under Lao PDR 
law the growing of banana in irrigation command areas or planned command areas is illegal. 
Under Order # 9 all Chinese Banana concessions have been revoked due to ongoing concerns 
about occupation and health concerns for local communities and the environmental concerns 
arising from agrochemical use. 
 
59. The works involve improvement of the existing main canals, construction of a new 
secondary canal and canals / access roads for the tertiary units and on-farm distribution in SC1. 
No development work is planned for the existing command area.  
 
60.  The Nam Seng weir headwork, constructed in 1999 - 2000, is located on the Seng River 
some 14 km to the south-east of Nan District center which is located on Highway No. 4 about 140 
km southwest from Louangphabang. The SC1 command area is located a further 6 km along the 
Highway No, 4 from Nan District and therefore has good accessibility.  
 
61. There is one main canal offtake on the true right bank of the Nam Seng weir that extends 
for 14.3 km. The first 6.8 km section of the canal from the weir to the tunnel is predominantly 
unlined with the second section to where is discharges into Houay La, being lined. Overall the 
Nam Seng weir, main canal and tunnel are in good condition but through a lack of routine 
maintenance and periodic storms, the hydraulic structures (super-passages) from the side 
catchments, the canal road and some canal sections are in poor condition and in need of 
upgrading 
 
62. There are no works planned under the sub-project within the existing command area 
already developed which supports wet and dry season rice production of 350ha and 320 ha 
respectively along canals MC - Houay La and MC1. Crops are irrigated by field to field flow with 
the land sloping steeply away from the canal. With only 40% of the design command area 
currently under irrigation there has always been plenty of water for the scheme and water 
limitations or inefficient water use has not been an issue in the past. Improved water management 
in the future will be required with the development of the additional SC1 area.  
 
63. The focus for the development for the SC1 area will be high value dry season crops, such 
as soybean, under furrow irrigation. A new 4.5 km SC1 lined canal will supply water to the area 
which is divided into 4 tertiary blocks. Six lined tertiary and sub-tertiary canals ranging in length 
from 375m to 1000m will deliver reliable flows to outlets for farmer built distributaries. Small 2.5 
m wide access roads alongside the SC1 and the tertiary canals will provide good links between 
the fields and the main roads.  
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2. Rationale   

64. The subproject rationale is to expand the existing Nam Seng irrigation scheme by bringing 
an additional (previously unirrigated) 265 ha area under irrigation by providing the infrastructure 
and scheme operational inputs to ensure reliable and controllable water supply and management 
throughout the dry season. This will involve upgrading the existing main canals, a new secondary 
canal and new tertiary canals with improved water control structures that enable dry season water 
to be delivered for 12 hour irrigation days on an appropriate schedule. In addition, supplementary 
wet season irrigation will also be supported which will remove the yield losses to the currently 
rainfed rice crop in dry years. In summary the subproject is expected to: 

(i) Reduce the yield losses of wet season rice by providing supplementary irrigation 
to 265 ha  

(ii) Increase dry season command area by 265 ha  
(iii) Manage dry season irrigation water more effectively through efficient water 

distribution and scheduling  
(iv) Improve overall scheme management, O&M through improved water control 
(v) Establish routine and periodic maintenance programs within the capacity of the 

WUA to implement 
(vi) Establish appropriate ISFs that reflect the actual costs for O&M  
 

65. The subproject seeks to increase farmer returns by 2 to 3 fold 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 

66. The Water Users Group of Nam Seng Irrigation System was formed in 2009 under the 
technical and managerial support of the Louangphabang PAFO (Irrigation Section) and Nan 
DAFO (Irrigation Unit). The existing WUG membership of 442 HH reside in 9 villages with land in 
the 381 ha area designated for irrigation at that time.  
 
67. With the expansion of the command area to include the SC1 area, a further 238 HHs 
residing in 7 villages will be included as members of a WUG to be formed for the operation, 
management and maintenance of the SC1 area. Although the land itself is mainly located within 
the Thongphieng Vilay village area, the members coming from Ban Thongphieng Vilay, Sivilay, 
Nakheun, Thad, Phon Hine, Pak Khone and Simoungkhoun.  
 
68. The existing WUG committee comprises 5 representative personnel elected by the original 
beneficiary villages. The positions are:  

(i) Chair (Representative of Don Toum Village) responsible for overall management 
and main contact person of the WUG  

(ii) First Deputy Chair (Representative of Nakheun Village) responsible for financial 
management system of the WUG  

(iii) Second Deputy Chair (Representative of Don Teum Village) responsible for 
accounting system and cash keeping of the WUG 

(iv) One Committee Member (Representative of Simounkhoun Village) responsible for 
water distribution, and  

(v) One Committee Assistant (Representative of Simounkhoun Village) responsible 
for water distribution 
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69. It is envisaged that the WUGs will take responsibility for the operation, management and 
maintenance within their own areas but with an association (WUA) of the WUGs established for 
overall scheme management. Although not yet reviewed with the communities, it is anticipated 
that ISF collection will be through the village administrative channels with water management 
being based on the canals. The roles, responsibilities and organizational structures for the WUA 
and WUGs are yet to be developed with the communities. 
 
70. Table 21 provides a summary of the social, institutional and financial status of the existing 
Nam Seng water user group.  
 

Table 24: Status of WUG Organization and Mobilization 

(i) Social Criteria 

Item Supporting Documentation 

Year of Original Construction  1999-2000 by Lao Gov’t 

Year of IMT 2009 by PAFO of Louangphabang Province (Irrigation Section) / 
DAFO, Nan District 

Wet Season Area (ha) 350 ha by 442 HHs in 9 Villages  

Dry Season Area (ha) 320 ha by 442 HH of rice plus cash crops (27 HH) using small 
pumps eg sweet corn, cucumber, groundnut, garlic, watermelon  

WUG Status Well organized  

No. of Committee Members (M)/ (F) 5 persons (no women)  

Registered Members (No.) 449 HHs in 9 villages 

Villages in Scheme (No.) 9 Villages 

No. of WUG’s Meetings in last 12 months Over 20 times – meetings as needed  

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

Wet season 350ha  

Dry season 350ha  

Rules and regulations formulated Renewed in 2009 by new WUGC 

Evidence of Enforcement of Rules and 
regulation  

Twice (10 farmers were plowing land too close to canals – KN 
200,000 fine each)  

Declaration to Accept Rules and Regulation 
by Members 

Representative of WUG in each village disseminates the rules in 
their village meeting  

Mobilization for Maintenance – times per year Desilting canal 4 times by backhoe - 2013, 2014. 2015 and 2016 

 (ii) Financial Criteria 

Item Supporting Documentation 

Total fees and charges collected last year 
(Kip) 

60.09 Million Kip /year (100 kg/ha for wet season. No DS fee) 

IMF collected (Y/N) Yes  

VDF collected (Y/N) No. (Not known) 

Members outstanding debts KN 2.0 million (10 HHs)  

Financial Statements prepared Yes (every year to inform the members in the yearly meeting) 

Bank Account Status KN 4.18 million as at April 2018 

Remuneration for WUG Committee 
(Kip/year) 

Chair KN 0.8 million/yr, Dep Chair and committee KN 0.7 million/yr 
and head of farmer groups (14 groups) KN 0.4 million/pers/yr  
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B. Expected output 

1. Physical targets 

71. An additional 265 ha command area with reliable wet and dry season irrigation with 
sufficient infrastructure for the control and management of water during the dry season on a 8 day 
watering rotation. Baseline (2018) levels are 272 ha of wet season (rainfed) rice with no dry 
season crops by the 238 HH who have land in the new irrigated command area. The incremental 
gain will be 265 ha of wet season rice and dry season high value crop irrigation. Significant crop 
productivity gains are expected in the wet season rice production and the new crops able to be 
grown during the dry season will substantially increase the incomes of the farmer HHs.  
 

2. Land Use – With and Without Project 

72. Currently a total of 350 ha’s of command area has been developed aligned to main canal 
1(MC1) and Main canal 2 (MC2). Current land use in these two command areas is (i) wet season 
irrigated rice – 100%, and (ii) dry season irrigated rice 85%, with the remainder in peanut (5%) 
and garlic (10%). Land use is controlled by (i) the relatively steep nature of both command areas, 
and (ii) the field to field flow for irrigation water. Alternate dry season crops are marginally grown 
on periphery of the command area in plots where water delivery is controllable.  
 
73. Under the with project scenario the command area supported by the tail end of the MC1 
canal will receive more reliable dry season water and will as a result increase the reliability of 
yields. 
 
74. Further the new command area of 264ha to be supported by secondary canal 1 is currently 
supporting (i) wet season rainfed rice 238ha and 26ha of fallow and (ii) dry season 21ha of peanut 
and 18 ha of garlic with no rainfed irrigation. Under the with project scenario it is project that the 
SC1 command area will produce 198ha of green soya bean production for the Chinese market 
chain currently operating through Xaignabouli and 32ha of peanut and 34 ha of garlic.  
 
75. Overall cropping intensity is expected to increase from 159% to 200% across all of the MC 
1 and 2 and SC1 command areas – see table 22.
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Table 25: Nam Seng – Land Use With and Without 

 Nam Seng (MC1) Nam Seng (MC2) Nam Seng (SC1)  Nam Seng (total) 

 FWO FW FW
O 

F
W 

FW
O 

FW FW
O 

FW FWO FW FW
O 

F
W 

 FWO FW FW
O 

F
W 

 % % Ha ha %  % Ha ha % % ha ha  % % ha ha 

Net 
cultivable 
area 

  130 13
0 

  220 220   264 26
4 

   614 61
4 

Wet Season (Jun - 
Dec 

                

Rice 
(irrigated) 

100% 100% 130 130 100% 100% 220 22
0 

0
% 

100
% 

0 264  57% 100% 350 61
4 

Rice 
(rainfed) 

0% 0% 0 0 0% 0% 0 0 90
% 

0
% 

23
8 

0  39% 0% 238 0 

Fallow (no 
crop) 

0% 0% 0 0 0% 0% 0 0 10
% 

0
% 

26 0  4% 0% 26 0 

Total 100.0
% 

100% 130 130 100.0
% 

100% 220 22
0 

100.0
% 

100
% 

26
4 

264  100% 100% 614 614 

Dry Season (Jan – 
Jul) 

                

Rice 
(irrigated) 

85% 85% 111 111 85% 85% 187 18
7 

 0
% 

0 0  48% 48% 298 29
8 

Soybean 
(green) 

        0
% 

75
% 

0 198  0% 32% 0 19
8 

Peanut 5.0% 5% 7 7 5.0% 5% 11 11 8.0
% 

12
% 

21 32  6% 8% 39 49 

Garlic/shallo
ts 

10.0% 10% 13 13 10.0% 10% 22 22 7.0
% 

13
% 

18 34  9% 11% 53 69 

Sub-total 
Crop 

100% 100% 130 130 100% 100% 220 22
0 

15
% 

100
% 

40 264  63% 100% 390 614 

Fallow (no 
crop) 

0% 0% 0 0 0% 0% 0 0 85
% 

0
% 

22
4 

0  37% 0% 224 0 

Total 100.0
% 

100.0
% 

130 130 100.0
% 

100.0
% 

220 22
0 

100.0
% 

100.0
% 

26
4 

264  100.0
% 

100.0
% 

614 614 

 
Total Crop 
Intensity 

 
200% 

 
200% 

   
200% 

 
200% 

   
105
% 

 
200
% 

    
159% 

 
200% 

  

Source: TRTA Field 
Visits  

                

III. DUE DILIGENCE  

A. Climate  

76. The Nam Seng forms a steeply falling hill catchment with a classic profile, shown in Figure 
7, that gradually flattens down the valley. The catchment area above the existing headworks that 
will be upgraded by the GIZ / GCF project covers approximately covers 210 km2. 
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Figure 4: Longitudinal Profile of the Nam Seng above the Headworks 

 
 

77. There are no weather data specifically for the Nam Seng catchment, so climate must be 
considered at the provincial scale. Louangphabang as a whole has a humid tropical climate, being 
situated between 19.0 and 21.5 degrees north of the equator. Average temperatures are generally 
in the range of 15 to 30 degrees centigrade throughout the year in the valleys. Temperature 
declines with elevation, to the extent that the high land at the heads of the mountain catchments 
have temperature regimes about five to eight degrees cooler than the valley bottoms. To this 
extent the higher areas might be considered to have subtropical climates, while the valley bottoms 
are tropical. 
 
78. Moisture is dominated by seasonal air movements, with most rainfall coming with the 
south-west monsoon during the northern hemisphere summer. Simply put, the northward 
migration of the sun draws warm, moist maritime air from the Indian Ocean across the land 
masses of south and south-east Asia. Rainfall varies across Laos, but Louangphabang is in a 
relatively low rainfall belt. The only weather station in the Province, at Louangphabang City, has 
recorded an average annual rainfall of 1,420 mm over 45 years. The range of annual totals 
recorded over this period has variations between about 1000 and 2200 mm. This is a significant 
variation – 30 % below the mean and 55 % above it – and so much variability over this period 
suggests that a longer timeframe is likely to see even wider extremes.  
 
79. The pattern is for increasing rain as pre-monsoon warming gives rise to convective cells 
that produce thundery downpours through March, April and May. The monsoon arrives in June, 
with rainfall highest – typically around 250 to 300 mm per month – in July and August. The 
monsoon weakens and dissipates in September, with the last substantial rain clearing usually in 
the first half of October. 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.  
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80. The annual spread of rainfall, although it is not rare for there to be no rain in a month, 
longer periods can also be seen where there is very little: for example, there was a total of 6.4 
mm of rain in four days in the period of November 1993 to February 1994, presumably giving a 
significant drought. By contrast, it is rare for there to be rain on less than half the days in July and 
August, and sometimes in August there are less than five days with no rain. 
 
81. Rainfall intensity data are scarce, but the maximum 24-hour rainfall totals are available 
although source data is inaccurate. In general, these show the same pattern of greater amounts 
during the summer monsoon, although high figures after the monsoon are the result of tropical 
storms. The general pattern is that up to half a month’s rain can fall in a single 24-hour period, 
except where a tropical storm can deliver a much higher proportion in an otherwise quite dry 
month. 
 
82. The Climate Risk and Vulnerability Assessment gives a more thorough analysis of the risk 
and impacts of tropical cyclones, but it is important to consider the key factors in an IEE. The 
tracks and effects of typhoons across south-east Asia have been well documented over recent 
decades. There is variability between years, and in some years cyclones can develop into 
typhoons in every month of the year. However, the most common time for this to happen is in the 
spring or autumn. For Louangphabang, the high monthly rainfall in October 1981 is presumed to 
have been from Typhoon Lorna (Annex 4). The exceptionally high daily rainfall figure of 166 mm 
in November 1990 is presumed to have been from Typhoon Mike, and that of 160 mm in June 
2011 from Typhoon Haima. Although both of these had been downgraded before they had 
penetrated as far inland as Laos, they could still have contained very large amounts of moisture. 
 
83. Very intense rainfall is not only due to typhoons, however. Daily totals of around 140 mm 
are possible in the monsoon. This is also only for rainfall collection periods, and obscures possibly 
greater amounts of rain within 24 hours but split between two recording periods. Data are also 
not sufficient to ascertain cumulative heavy rainfall prolonged over a 48- or 72-hour period, and 
the effects of this on flood or landslide events. There are no parallel river level data to link with 
rainfall. 
 
B. Hydrological assessment 

84. The Nam Seng irrigation project transfers water from the Nam Seng River to the Houay 
La River in Nan District and the hydrology of both river systems has been assessed. 
   
85. The flows in the Nam Seng River and Houay La 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 either river.  
 
86. Estimates were made of the flows being diverted from the Nam Seng River and Houay La 
River headworks along their canals, on 3 Feb 2018. For Nam Seng, the flow observed at the 
outlet to the tunnel in the main canal (MC) was estimated to be 1.85 m3/s and at he Houay La 
headworks 1.2 m3/s was being diverted into canal MC1. There was residual flow observed passing 
over the Houay La weir and flowing on downstream. At the time of the visit PIS reported that not 
all water was being diverted from the Nam Seng or Houay La headworks as the DS demand was 
only for about 320 ha of DS rice. 
  
87. The headworks of both sites were again visited on 15 April and about 1.2 - 1.3 m3/s 
observed in MC with a similar amount in MC1. All water was being diverted from the river at both 
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headworks sites. PIS reported that observed flows were typical of the low flows at those times of 
the year.  
  
88. The PIS reported that the potential irrigation scheme design is based on the minimum 
flows with the MC canal capacity being 3.2 m3/s for supplementary WS rice production (800 ha) 
and 1.8 m3/s for irrigation of 500 ha DS (rice) production. Based on the observed flows and the 
reports from the PIS, there is sufficient flow to meet the WS peak irrigation demand and still leave 
sufficient water in the Nam Seng for environmental purposes. For the DS irrigation demand, 
sufficient water is available to supply the existing 320 ha of DS rice and 265 ha SC1 extension 
area in a mix of field crops as proposed throughout the cropping season with good management.  
 
89. 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 events  

90. The highest rainfall recorded in Louangphabang in the period of rainfall records from 1971 
to 2016 was 181 mm in October 1981. Based on simple probability analysis, the probably of 
exceedance (return period) is about 40 years. From extrapolating the maximum 24 hr rainfall data, 
the P2% and P1% maximum 24 hr rainfalls are determined to be 203mm and 228mm respectively.  
 
91. Based on these rainfalls, the corresponding flows estimated using the SOKOLOV, ASIA 
and BYVE empirical methods applied in Laos, are for Nam Seng (catchment area of 151.6 km2) 
230 m3/s and 318 m3/s and for Houay La (catchment area 18.7 km2) are 71 m3/s and 94 m3/s 
respectively.  
 

2. Climate change  

92. The DoI under the NRI project has adopted the historical P2% flood flow as the design 
standard for all weirs irrespective of catchment area. To allow for project impacts from climate 
change NRI now also include a 20% capacity safety factor in their designs6. A preliminary 
assessment of the impacts from increased rainfall intensities and durations by the TRTA7 
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. 
 

 
                                                
6 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 
7 Comparison with adjustment factors for max daily rainfall totals under RCP8.5 Climate Change Scenario Projections 

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

93. 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.  
     
94. For the design of spillways for small dams8 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.  
  
95. In line with the TRTA recommendation to consider the P1% flood flow as the new standard 
for design of headworks, the capacities of the headworks structures have been reviewed and at 
both sites it was confirmed that the design floods are bale to be safely passed. However, for Nam 
Seng, confirmation that flows can be prevented from entering the MC at the PMF levels has still 
yet to be checked during finalization of the design.  
 
C. Proposed works 

96. The physical works involved in the extension and modernization of the Nam Seng irrigation 
scheme involves: 
 

1. Headworks  

(i) Installing a sediment gate in the Nam Seng headworks weir crest to permit 
flushing in the wet season; and  

(ii) Repairing the concrete on the downstream apron and local scour issue  
 

2. Distribution canal  

(i) Securing the main canal (MC) from damage during large floods. This 
involves ensuring the canal front and side walls at the first control gate are 
above design flood level.  

(ii) Repairing the MC canal road for 8 km from downstream of the tunnel to the 
outlet to Houay La catchment.  

(iii) Repairing and installing additional masonry lining in 15 sections in canals 
MC and MC1 (total 2,340 m), to reduce leakage losses 

(iv) Covering the canal in unstable bank sections to prevent land slide debris 
blocking canals MC and MC1 (total of 865 m) 

(v) Installing improved canal crossings / super passages for watercourses to 
secure canal and prevent water ingression at 12 places along MC and MC1  

(vi) Constructing SC1 canal (new) to serve the extension 265 ha command 
area  

 
                                                
8 Defined internationally as dams with height <15m  
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(vii) Constructing 4 tertiary canals and 2 sub-tertiary canals (TCs) to Improve 
water distribution and use efficiency  

3. Access 

(i) Improving field access in the SC1 command area by incorporating roads 
along SC1 and TCs to facilitate production, irrigation operation and 
maintenance 

4. Other  

97. Installation of staff gauges to facilitate water management in all canals and distribution 
points. The physical design features are summarized in Table 32 with the overall layout given in 
Figure 6. 
 

Table 26: Salient Details of Nam Seng Irrigation Scheme 

Item Dimension 

Nam Seng Weir Catchment Area  151.6 km2 

Headworks Type of structure  Existing RCC type. Sediment gate to be added  

 Width, crest height weir length  W=29m, H=1.6m, L=7m 

Canal – MC Command area 1000 ha (potential), 585 ha design 

(Nam Seng) Intake  1.4m x 1.65m covered concrete channel, screened 

 Canal dimensions to tunnel L=6,800m - Lined=1,250m, b=1.4m. h=1.65m; 
Unlined = 5,550m b=1.2m, h=1.65m side slope=1:1  

 Tunnel L=450m, b=1.5m, h=1.6m 

 Canal dimensions from tunnel 
to end canal 

L=7,500m - Lined, b=1.5m. h=1.6m 
 

 Canal road L=14,300 along canal  

Houay La Weir Catchment Area  18.7 km2 

Headworks Type of structure  Existing RCC type.  

 Width, crest height weir length  W= m, H=  m, L= m 

Canal-MC Command area 1000 ha (potential), 585 ha design 

(Houay La) Intake  1.0m, screened & gated 

 Canal dimensions  L=8,500m Lined=1,000m, b=1.2m. h=1.35m; 
Unlined = 7,500m b=1.1m, h=1.45m side slope=1:1 

 Canal road L=8,500 along canal  

Canal MC1 Canal dimensions L=5.400m, steel pipe 1,200m dia 1.0m 
Lined – L=350m, b=1.4m, h=1.65m 
Unlined – L=3,850m, b=1.1m, h=1.45, side slope=1:1  

 Canal road L=8,000m 

Extension Area SC1  

Secondary Canal SC1 - ICA = 265 ha Lined L=2,825m, b= 1.20m, h= 0.80 m  

 SC1  Lined L=1,625m, b= 0.75m, h= 0.60 m.  

Tertiary Canals TC1 - ICA = 87.4 ha  Lined L= 375m, b= 0.60m, h= 0.60 m.  

 TC1   Lined L= 875m, b= 0.45m, h= 0.45 m. 

 TC1-1 - ICA = 18.4 ha Lined L=1,000m, b= 0.40m, h= 0.35 m. 

 TC2  - ICA = 70.8 ha Lined L= 900m, b= 0.60m, h= 0.6 m. 

 TC3  - ICA = 43 ha Lined L= 325m, b= 0.50m, h= 0.50 m. 

 TC3 Lined L= 400m, b= 0.35m, h= 0.30 m.  

 T3-1 - ICA = 24.2 ha Lined L= 750m, b= 0.40m, h= 0.40 m.  

 TC4  - ICA = 15 ha  Lined L= 625m, b= 0.35m, h= 0.35 m. 

Source: TRTA compilation from PIS data 
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Figure 5: Subproject Layout

 



33 

 

Figure 4: Detailed Alignment of Nam Seng SC1 Expansion 
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D. With Project Water use/Demand 

1. Operation  

98. Nam Seng irrigation project is designed to supply a command area of about 1000 ha, of 
which 350 ha has been developed to date. Currently in the wet season rice is irrigated using field 
to field flow over the full 350 ha during rainfall deficit periods and 320 ha is irrigated from Dec to 
Mar for DS rice production.  
 
99. Of the three future areas identified for expansion in the Nam Seng irrigation scheme, area 
SC1 which is a 265 ha block served by the SC1 canal is proposed for inclusion under the Nam 
Seng RSP. Within this 265 ha area, 4 tertiary units are to be irrigated using 4 tertiary and 2 sub-
tertiary canals (TCs) covering some 240.4 ha. The balance 24.6 ha of block SC1 is to receive 
water directly from the SC1 canal. As there is only a 1 to 2 m fall across the command area from 
the design operating water level in SC1, a piped reticulation system is not an option and therefore 
elevated lined rectangular canals are proposed. From these TCs, farmers will let water out into 
field channels which they wil construct along the contours to serve their fields. The preliminary 
design checks show that the length, slopes and capacities of these field channels can be 
constructed within the recommended parameters for good irrigation practice for furrow irrigation.  
    
100. As per initial planning, the command area will be planted in rice in the wet season and a 
mixture of higher value field crops in the dry season. The dry season crops suggested for design 
(as obtained in discussions with the PIS and farmers) are garlic, soybean, ground nut and 
vegetables. No DS rice has been included in the mix. 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.   
 
101. The water management strategy considered in the DS for the field crops in SC1 area 
involves: 

(i) an irrigation cycle of 7 or 8 days (i.e 12% of each irrigation block irrigated each 
day). This assumes: 
(a) water holding capacity (WHC) of soil assumed to be 75 mm in root zone; 

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

(ii) SC1 and all tertiary canals (TCs) to be 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 tertiary block ranges 
between 2 on TC4 and 11 on TC1 & 2 with rotations being time based / agreed 
schedule as per crop water needs 

(v) minimum of 53 farmers can irrigate simultaneously in SCI command area  
(vi) canal SC1 will be operated by an appointed water manager with each tertiary unit 

managed by the TC group   
(vii) canal SC1 will be shut off at night with all water diverted to the existing MC1 

command area for DS rice irrigation    
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102. The DS peak water demand for 265 ha is 31,000 m3/day, which irrigated over 12 hrs is a 
flow rate of 626 l/s or 2.4 l/s/ha. The overall irrigation efficiency (i.e. headworks to consumed by 
plant) is assumed to be 40%.  
 
103. Note: To facilitate water management, a 7 day rotation could be adopted for SC1 so that 
the farmers are supplied water on the same day each week during the season. The management 
changes and small flow rate adjustments that would be required can be accommodated within 
the design capacities of the canals.  
   
104. In the WS, the SC1 canal and TCs would be operated continuously as required on a 24 hr 
basis, with an estimated peak demand of about 795 l/s (or 3,0 l/s). 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, and for which the canals are designed.  
 
105. PIS report that at present, the MC and MC1 are operated intermittently during the WS to 
supply irrigation on an “as required” basis during dry spells. With the additional area increasing 
the WS command to 585 ha, it is expected that the canals will be operating continuously. 
Management will become more critical to ensure equitable water distribution and therefore the 
roles and responsibilities of the WUA will increase, becoming more important than at present.  
 
106. Staff gauges which are to be installed at all distribution points throughout he scheme and 
calibrated by the PIS for use by WUA’s operational managers, will serve a key part in setting up 
the flow allocations on a daily basis. 
 
107. The command area water management parameters used in the initial design are 
summarized in Table 25 with the details for each irrigation block given in Annex 6.  
 

Table 27: Command Area Water Management Parameters 

In-field design parameters   Overall 

Dry season irrigation   DS Rice + crops 

Area ha 585 

Soil type type loam 

Available soil moisture in soil type mm/m 150 

Design root zone depth m 0.5 

Allowable moisture deficit as % available soil moisture % 50% 

Allowable moisture deficit mm 37.5 

Assumed field application efficiency % 50% 

Distribution system efficiency % 80% 

Overall system efficiency % 40% 

Peak ET crop mm/d 4.5 

Peak percolation (DS Rice) mm/d 3 

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

No HH in irrigation scheme no 657 

      

Calculations     

Depth of water application to field from supply canal mm 75 
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Depth of water required to be supplied from headworks mm 94 

Irrigation frequency days 8.3 

Irrigation cycle ( i.e. full days of rotation)  days 8 

Area irrigated per day (Field crops + rice) ha 353.1 

Volume of water to be supplied per day  m3/d       57,063  

Required scheme canal capacity to irrigate within max. time 
period per day  l/s 1388.9 

  l/s/a 2.4 

Comparison of DS with WS demand     

At 3 l/s/ha for wet season irrigation in each block l/s 1755.0 

Min design canal capacity if therefore:  l/s 1755.0 

      

DS Water use     

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

No of farmers using at a time no   

i.e. % farmers of scheme irrigating simultaneously  %   

Design canal capacity compared to DS requirement  %   

 
108. Operational costs will increase with the move into dry season cropping and the need to 
move water to different places along the command area. The expected inputs for operational 
costs are to be financed by the WUA through the collection of irrigation service fees (ISF) under 
the IMT policy of Government. The estimated operational including the costs of WUG entity 
management are estimated in table 26.  
 

Table 28: Estimated Operational Costs 

          Honorarium   

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

Nam Seng WUA                 

WUA Leader   1 20% 73 50000    3,650,000     35  

WUA Secretary   1 20% 73 50000    3,650,000    435  

WUA Accountant   1 20% 73 50000    3,650,000    435  

WUA Water Managers 
(technicians) 2 50% 365 50000   18,250,000    2,173  

Sub total          29,200,000    3,476  

    Unit rate 
 units 

per year   Total USD 

Admin costs - office, 
stationary, etc LS          2,000,000    238  

Meeting costs (O&M planning 
/ AGM)  Monthly 300000 12      3,600,000    429  

Motorcycle - water 
management km 500 14600      7,300,000    869  

Per diems to attend District 
meetings etc PDs   20      2,000,000    238  

General transport costs LS          2,000,000    238  

Sub total          16,900,000    2,012  
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TOTAL              46,100,000    5,488  

Contingencies   10%       4,610,000    549  

GRAND TOTAL              50,710,000    6,037  

Source: TRTA Estimates 

    
2. Maintenance  

109. Detailed maintenance costs are estimated – Annex 5. A summary of the expected 
maintenance costs is presented in Table 28. The impact of the expected maintenance costs on 
the required ISF level is presented in table 29 which indicates that the maintenance costs of the 
subproject increase the share of ISF required from 2% of Gross Farm Income to 4% of Gross 
Farm income with the project.  
 

Table 29: Estimated Maintenance Costs With Project 

Canal / Structure Activity Total cost 

    Kip USD 

Nam Seng Headwork Clearing debris    1,000,000      119  

  Gates      300,000      36  

  Weeding      100,000      12  

  Bank repair      100,000      12  

MC (Nam Seng) - Headworks to tunnel       

Unlined sections Desilting    11,100,000     1,321  

  Weeding/cutting     8,325,000      991  

  Bank repair     8,325,000      991  

  Road    11,100,000     1,321  

Lined sections Desilting     1,458,333      174  

  Weeding/cutting     1,250,000      149  

  Bank repair     1,250,000      149  

  Road     2,500,000      298  

  Lining repair     3,525,000      420  

Tunnel Desilting     1,687,500      201  

  Lining repair     1,762,500      210  

MC (Nam Seng) - Tunnel to end canal        

Lined sections Desilting     9,375,000     1,116  

  Weeding/cutting     7,500,000      893  

  Bank repair     7,500,000      893  

  Road    15,000,000     1,786  

  Lining repair    21,150,000     2,518  

Huay La Headwork Clearing debris     1,000,000      119  

  Gates      300,000      36  

  Bank repair      100,000      12  

MC (Houay La)       

Unlined sections Desilting    20,625,000     2,455  
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Canal / Structure Activity Total cost 

    Kip USD 

  Weeding/cutting    11,250,000     1,339  

  Bank repair    11,250,000     1,339  

  Road    15,000,000     1,786  

Lined sections Desilting     1,000,000      119  

  Weeding/cutting     1,000,000      119  

  Bank repair     1,000,000      119  

  Road     2,000,000      238  

  Lining repair     2,827,500      337  

MC1       

Unlined sections Desilting    11,550,000     1,375  

  Weeding/cutting     5,775,000      688  

  Bank repair     5,775,000      688  

  Road     7,700,000      917  

Lined sections Desilting      408,333      49  

  Weeding/cutting      350,000      42  

  Bank repair      350,000      42  

  Road      700,000      83  

  Lining repair      507,500      60  

Steel pipe Painting     5,730,260      682  

SC1       

Lined sections Desilting     3,708,333      441  

  Weeding/cutting     4,450,000      530  

  Bank repair     4,450,000      530  

  Road     6,675,000      795  

  Lining repair     9,678,750     1,152  

TCs       

Lined sections Desilting     1,843,750      219  

  Weeding/cutting     4,425,000      527  

  Bank repair     4,425,000      527  

  Road     6,637,500      790  

  Lining repair     6,095,438      726  

Structures Gates     1,100,000      131  

Sub-total      249,469,010    29,699  

Contingencies      24,946,901     2,970  

Saving to periodic maintenance account      24,946,901    2,970  

Maintenance supervision (Ethnic groups, DAFO / PIS)      12,473,451     1,485  

Total      311,836,263    37,123  

Total Capital Investment    19,594,187,227   2,332,641  

Maintenance as % of Capital   2% 2% 
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Table 30: Affordability of Estimated Maintenance Costs 

Item     Kip   USD  

Total Maintenance Cost per ha  Kip 311,836,263/580ha      537,649 64.01 

Maintenance Affordability of ISF   

Without Project  

Gross farm income /ha      8,148,000  970 

ISF      150,000  18 

ISF/GI 2% 2% 

With Project 

Gross farm income /ha      16,800,000     2,000  

ISF      693,581      83  

ISF/GI 4% 4% 

Source: TRTA Estimates 

 

3. Total Operation and Maintenance Costs – ISF funded  

110. 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 $74.41 per ha 
per yr or about 7% of Gross Farm Income. On a per ha basis the ISF would need to increase from 
the current level of 100 kg/ha/yr paddy rice (based on wet season only) or KIP 400,000 per ha/yr 
to KIP 625,000 per ha/yr on average. 
 
111. Given that the new command area will be growing high value DS crops as opposed to WS 
rice in the existing command areas, it is reasonable to assume that the actual ISF rates will be 
set in proportion to operational management needs and crop incomes. Infrastructure maintenance 
of the headworks and main canals is important irrespective of the type of crop grown and therefore 
should be distributed uniformly across the irrigation command area, whereas maintenance of the 
secondary canal (SC1) and the tertiary canals should be paid by the beneficiaries in the SC1 
blocks. These considerations have not been included in the discussions to date and are to be 
included during the process of finalizing detailed designs with the communities.    
  

Table 31: Total Operation and Maintenance cost per annum 

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

Operation     50,710,000    87,431   6,037    10.41  

Maintenance     311,836,263   537,649   37,123    64.01  

Total    362,546,263   625,080  43,160    74.41  

Gross Farm Income /ha    16,800,000        2,000  

ISF (% of GFI/ha)   7%   7% 

Source: TRTA Estimates 

 
E. Bill of Quantities and Cost Estimate 

1. Summary BOQ and Cost Estimate 

112. A summary of the BoQs and cost estimates are given in Table 33. The detailed BOQs with 
costs estimates are given in Annex 7 
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113. The construction cost estimate for the proposed irrigation works is KN 19.6 billion (USD 
2.33 million) or KN 73.9 million (USD 8800) per ha of command area.  
 

 Table 32: Summary of BoQ Estimates  

No  Description  Unit Quantities  
Unit Rate  Total cost  

Kip  Kip  

I Head work            42,031,000  

II Canal MC+ MC1           6,466,569,568  

1  Road section 8,000.00         687,167,820  

2  Canal section           3,700,786,598  

3 Canal Structure section           2,078,615,150  

III Canal SC 1 4,450.00         5,833,899,415  

1 Canal Section           4,488,246,419  

2 structure canal           1,345,652,996  

IV Thirdstory canal (TC) 5,425.00         5,470,397,497  

4.1 Canal TC1 (Length) 1,250.00         1,320,359,550  

1 Canal section           1,240,576,322  

2 Canal structure            79,783,228  

4.2 Canal TC1-1 (Length) 1,000.00         880,891,113  

1 Canal Section           827,148,364  

2 Canal Structure            53,742,749  

4.3 Canal TC2 (Length) 900.00         1,313,462,644  

1 canal section           1,287,362,394  

2 Canal structure            26,100,250  

4.4 canal TC3 (Length) 775.00         587,314,918  

1 Canal section           556,649,392  

2 Structure canal            30,665,526  

4.5 canalTC3-1 (Length) 750.00         763,782,673  

1 canal section           693,790,494  

2 structure canal            69,992,179  

4.6 canal TC4 (Length) 750.00         604,586,600  

1 Canal section           531,588,128  

2 Structure canal            72,998,472  

I Total construction costs for Head work            42,031,000  

II Total construction cost for MC           6,466,569,568  

III Total Construction costs for SC1   
  

      5,833,899,415  

IV Total construction cost TC           5,470,397,497  

  Total I+II+III+IV= 17,812,897,479.104 
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No  Description  Unit Quantities  
Unit Rate  Total cost  

Kip  Kip  

V Tax 10%           1,781,289,748  

VI Project Management 2%           356,257,950  

  Grand Total (Kip) 19,950,445,176.596 

  Total Cost (USD) 2,375,052.997 

 
IV. SOCIAL SAFEGUARDS 

A. REGDF Provisions  

114. The REGDF (see LD 18) details the required processes for the determination of (i) affected 
persons, (ii) the requirement for conducting a 100% enumerated survey sample of affected 
households (SESAH), (iii) the classification of households based on SESAH findings and how 
these need to be responded to, (iv) the required for detailed measurement survey for all affected 
households and how this is used to define losses (IOL), (v) defines a process for determination 
of which affected households are adversely affected, and (vi) defines a required processes and 
parameters for determination of how the SRIWSM needs to respond to affected households both 
within the choice of design alternatives, restorative incomes and livelihoods and if required land 
compensation payments. The following summarises the provisions for the Nam Seng subproject 
(as detailed in the Land Acquisition and Resettlement Plan (being RRP – Supplementary 
Appendice 19).  
 
B. Scope of land acquisition and resettlement 

115. Detailed Measurement Survey (DMS) took place during 28-31 July 2018. The details on 
estimated requirements for land acquisition measured during the DMS are based upon the 
detailed engineering design layout for the subproject. The cut-off-date for the subproject in Nam 
Seng was announced on 22 June 2018. Before DMS, dissemination of the cut-off-date, regular 
consultation of the resettlement and compensation protocol at each village took place. The DMS 
was undertaken by a contracted survey firm along with representatives of the PRC, village 
authorities and assigned staffs of PAFO carried out the DMS to confirm the owner of each asset. 
 
116. Impact on land and assets was mitigated during project detailed designed by the following 
methods: 

(i) Where possible by topography, locating the canal alignment between parcels of 
AHHs rather than splitting the land into separate parcel; 

(ii) Place alignment of secondary canals along existing access roads to minimize 
impact on private land; 

(iii) Including in the design cross-field access structures for fields which are split due 
to canal construction to enable continuous effective farming on both parcels, and 
to increase sustainability of the canal structures by avoiding damage from livestock 
crossing the canal; 

(iv) Adjusting the alignment of the canal to avoid graveyard of Hmong and one 
residential house (for Minutes see Annex 6); and 

(v) Alter the canal design by piping the water under one AHH to avoid impacting the 
land. 
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C. Affected Assets 

1. Affected Households 

117. 106 household (123 land parcels- see Figure 6 below) were identified in DMS as being 
potentially affected by the irrigation project in the villages as shown in Table 33. All of the affected 
land is within the command area. Out of these 9 AHHs (55 APs) are adversely impacted due to 
loss of non-productive residential land (as per land use registration), whereas 97 AHHs (548 APs) 
are non-adversely impacted due to (i) direct benefit from the irrigation water provided by the 
project, and (ii) voluntarily releasing their land and assets for the use of the project.  
 

Table 33: Nam Seng – affected HHs and adversely impacted HHs  

No. Village 
Affected 

HHs 

Directly 
affected 
parcels 

Non-affected 
parcels in the 

area 

Adversely 
impacted 
HHs/APs 

Non-adversely 
impacted 
HHs/APs 

1 Thongphieng Vilay 59 68 123 9/55* 50/293** 

2 Sivilay 21 25 56  21/123** 

3 Nakheurn 21 25 42  21/109 

4 Thad 5 5 13  5/23 

5 Phon Hine      

6 Pak Khone      

7 Simoungkhoun      

 Total 106 123  234 9/55* 97/548 

* 5 AHHs have impact on both residential and agricultural land, out of which only residential land is adversely affected. 
Listed here only under adversely impacted. 

** There are 1 AH missing from SES and hence number of Aps 
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Figure 7: Detailed Alignment of Nam Seng SC1 Expansion 
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2. Affected Lands 

118. Within the 9 adversely impacted residential parcels are from one single village only. The 
total area of the adversely impacted parcels is 691m2. On average the land loss is 9,37% (median 
4%). 5 AHHs have both adversely impacted residential land as well as non-adversely impacted 
agricultural land. All of these AHHs also have several unaffected parcels (rice field, permanent 
swidden, home garden, residential and forest, on average 4 parcels / AHH. The remaining 4 AHHs 
all also have several unaffected land parcels (rice field, permanent swidden, residential and tree 
plantation), on average 3.5 parcels / AHH. 
 
119. One AHH has impact of 86% (parcel no. 21), but this land is vacant with no structures or 
production, whereas the HH has two non-adversely impacted agricultural parcels for production, 
in addition to 7 unaffected parcels. The impact on residential land does not severely affect the 
productive assets of the AHH, hence it is not considered as severely affected. 
 
120. Non-adversely affected parcels cover 38,278m2 (38.3 ha) with 97 AHHs (548 APs).  
 
121. DMS has confirmed the owners of the land and use of the land. Within the 106 affected 
households 104 affected parcels have a land title. The two AHHs without LURC for the affected 
land are recognized owners. LURC will be provided for the 2 AHHs without LURCs while all the 
others will be re-registered after voluntary land release. 
 
122. Details of land that will be affected is in Table 34. The details of land acquisition to be 
carried out under this subproject are provided in Annex 1. Annex 2 has a detailed parcel map of 
the command area. 
 

Table 34: Nam Seng– affected land parcels  

* 5 AHHs have impact on both residential and agricultural land, out of which only residential land is adversely affected 

3. Affected Structures and Assets 

123. The subproject will not involve any physical resettlement or relocation of houses, or impact 
on any graves or cultural/historic sites.  
 
124. There is impact on two secondary structures (toilets) of 2 AHHs with adverse impact on 
residential land. These are detailed in Table 35. 
 
125. There are some affected trees in the project area, but all are within non-adversely affected 
land and released voluntarily for the project.  
 

  Productive (Agricultural) Land  Non-Productive Land 

Affected group No of  
AHH / AP 

Total 
Affected 
Area of 

Agri Land ( 
m2) 

No of HH 
with 

LURC 

No of HH with 
temporary 

land use right 

No of HH 
without 
LURC 

No of  
AHH / AP 

Total 
Affected 

Area of Non 
Productive 
Land ( m2) 

No of HH 
with 

LURC 

No of HH with 
temporary 

land use right 

No of HH 
without 
LURC 

Adversely 
affected 

     9* / 55 691 9   

Non-adversely 
affected 

97/548** 38,278 95  2      

TOTAL 97/548** 38,278 95  2 9* / 55 691 9   
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Table 35: AHH Assets Released or Compensated 

 Compensated other assets Released other assets 

  
House / 
Shop 
(m2) 

Other 
Structures 

(m2) 

Crops 
(m2) 

Plants 
(No. 
tree) 

 

 
Toilets 
(units) 

Other  
House / 

Shop (m2) 

Other 
Structures 

(m2) 

Crops  
(m2) 

Plants 
(No. 
tree) 

 

 
Toilets 
(units) 

Other 

Adversely 
affected 

   
 

2 
       

Non-adversely 
affected 

   
 

 
       

TOTAL 
 

   
 

2 
       

 
4. Temporary Affected Land 

126. Temporary land acquisition cannot be determined at this stage; however, it is expected 
that contractor/s would have a need for temporary site installation, camps, storage and temporary 
access road. The contractor would have to propose for the acquisition of this land in a “Site 
Installation and Access Plan”, and obtain approval on this plan. Where possible, public and/or 
government land would be used for temporary land use. Through a transparent and contractual 
approach, the PGT will provide the contractor with the project’s land acquisition and compensation 
principles to ensure that (i) replacement cost rates are applied, (ii) reinstatement of affected 
assets contractually defined, (iii) consultation taking place, (iv) grievance mechanism followed, 
(v) Environmental Management Plan (EMP) applied, (vi) and other items specified, in compliance 
with the Project REGDF.  
 

5. Businesses  

127. There is no impact on or loss of business incomes. 
 

6. Vulnerable households  

128. In the DMS a total of 32 vulnerable AHHs (171 APs) have been identified, out of which 9 
AHHs (41 APs) are female-headed HHs with dependents, 17 AHHs (97 APs) are poor and below 
the poverty line9, 1 AHH (APs) are disabled HHH and 5 AHHs (27 APs) is elderly with no other 
support. None of the AHHs are landless. Detail in Table 36. 
 

Table 36: Nam Seng– Vulnerable AHHs  

 
Adversely affected (AHH/AP) Non-adversely affected (AHH/AP) 

Village FHHH 
with 

depnd. 

Disabled 
HHH 

Poor 
HH 

Elderly 
HH with 

no 
support 

Landless TOTAL FHHH 
with 

depnd 

Disabled 
HHH 

Poor 
HH 

Elderly 
HH with 

no 
support 

Landless TOTAL 

Thongphieng 
Vilay 

 1/5    1/5 2/7  6/38 2/6  10/51 

Sivilay       2/8  1/5   3/13 

Nakheurn       1/4  2/14   3/18 

 
                                                
9 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.  
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Thad             

Subtotal  1/5    1/5 5/19  9/57 2/6  16/82 

Grant total 17/87 

 
D. Ethnic Group Development Measures 

129. The level of ethnic group literacy is the main factor that may impact inclusion and 
participation that needs to be addressed, to ensure full and equal participation, representation, to 
enable equal access to project benefits for EGs. The literacy issue is more acute amongst EG 
women than men. Literacy rates for young males of Lao-Tai ethnicity are 84%, but only 63% for 
Mon-Khmer. The disparity increases for ethnic females, with 81% of Lao-Tai ethnicity but only 
45% of Mon-Khmer ethnicity are literate in the Lao language10. This is explained by lower rates 
of enrolment and greater drop-out rates for rural women in remote areas (usually inhabited by EG 
communities). 
 
130. REGDF special measures are included in the subproject LARP to ensure literacy is not a 
barrier for equitable participation for EG communities and affected EG HHs. The special 
measures are described in Table 37.  
 

Table 37: Ethnic Minority Development Framework 

Project Component Ethnic Minority Development Framework - Elements 

(i) Irrigated and upland farmers with 
income increased from HVC and 
livestock 

Representation in market linkage programs 

Representation in capacity building 

Awareness and access options for the inclusion of EG in grant program 

(ii) PRI Catchment watershed 
ecological services protected  

Representation of ethnic minority groups and women on all 

subproject management committees and in community decision making bodies 

Capacity building for ethnic minority groups (men and women) to enable 
participation in subproject and community decision-making delivered in local 
language and using appropriate methodology. 

Representation of ethnic minority groups (men and women) in project study 
tours, trainings and related programs 

Extension services designed for and delivered to ethnic minority groups and 
women using local translators.  

Implementing agencies will ensure any land use certificates or titles issued 
under the Project are updated in both spouses' names 

(iii) PRI upgraded to be climate 
resilient, efficient, and sustainable  

Translation of PIB in local language 

Documented evidence of consultation with EGs during infrastructure design 
and layout 

Documented evidence of consultation with ethnic minority groups (women and 
men) demonstrating their support prior to subproject approval.  

Ensure Grievance Resolution Mechanism disseminated in local language. 

EGs represented proportionally on water user committees and other CBOs 

EGs participate fully in agriculture, irrigation O&M, WUG and other training 
being provided. 

Training participation is disaggregated by sex and ethnicity 

Local translation provided for all training events 

Local contractors employ women and men from poor ethnic minority 
households in construction activities. 

 
                                                
10 Ethnic Groups Development Plan for the Second Global Partnership for Education Project, Department of Planning, 

Ministry of Education and Sports, June 2014 
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Project Component Ethnic Minority Development Framework - Elements 

Equal access to work and equal pay for women and men for 

work of equal type. 

Safe working conditions for both men and women workers. 

Local contractors will not employ child labor. 

Ensure appropriate prevention programs are implemented for 

HIV and human trafficking in any subprojects with a construction camp. 

(iv) Improve nutritional status of 
targeted communities  

Representation of ethnic minority groups and women on district nutrition 
committees 

Representation and participation of EG in village nutrition schools 

Access to water, sanitation and hygiene (WSH) infrastructure investments 
where required.  

(iv) General – applicable to all 
outputs. 

Safeguard (Indigenous Peoples) specialist included in national and provincial 
subproject implementation teams. 

Social Impact Analysis and EGDP elements will be prepared for each 
subproject LARP. 

Ongoing training and mentoring by International and National Specialists will 
be provided to national and provincial staff to enable effective preparation and 
monitoring of individual IPPs for each subproject. 

All monitoring and evaluation data disaggregated by ethnic groupings (four 
ethno-linguistic groupings) and sex. 

PGT and PPITs responsible for monitoring and reporting of EGDP elements 
performance indicators, including ethnic minority participation, training and 
employment targets.  

EGDP performance included in mid-term reviews. 

 
E. Resettlement Budget  

131. Preliminary compensation plan has been developed from DMS and 2016 compensation 
rates for the province (Annex 1). An overall cost estimate has been prepared based on 
compensation plans leading to a total of KN 46.98 million including a 10% contingency (Table 38 
and 39). The budget consists of two major elements; the compensation for non-productive land 
and secondary structure totals KN 25.5 million, and an allowance for the vulnerable affected 
household is KN 17.2 million.  
 
132. This estimate does not include indirect costs for resources related to safeguard 
implementing (safeguards team in PGT) and monitoring and evaluation (M&E) at national, 
provincial, and district levels as they are provided under project management funds. Also, all 
safeguards related surveys and EMO costs are included in project management funds. Land 
acquisition, resettlement and compensation (LARC) related costs would be financed by the ADB 
loan from the unallocated budget line.  
 

Table 38: Land Acquisition and Compensation Cost for lost assets 

Item Amount Unit 
Compensation 

Rate (KN) 
Compensation Value (KN) 

Residential 

land 
691 m2 32,000 22,114,873 

Secondary 

structures 
2 toilet 1,700,000 3,400,000 



49 

 

Special 

support for 

vulnerable 

AHHs 

13,49 ha 1,275,000 17,194,142 

Grand Total  42,709,015 

 
 

Table 39:Summary of Subproject’s Land Acquisition and Compensation Budget 

Item Description Cost (KN) Comments 

Loss of land Temporary land acquisition 
- 

See Note 1, 
below 

691m2 of residential land 22,114,873  

Loss of secondary 
structures 

Two toilets 
3,400,000  

Loss of crops No damage of standing crops by 
construction works. -  

Loss of trees No damage of standing crops by 
construction works. -  

Loss of common 
property resources 

The subproject does not cause 
any relocation of common 
properties. 

-  

Income restoration No case of income restoration 
required -  

Special support Mitigation plan for the economic 
displacement people -  

Complementary 
measures 

Allowance support for the 
vulnerable AHHs 17,194,142  

Planned Sub-Total 1: Mitigation 42,709,015  

 -  

Contingencies (10% of subtotals 1 and 2) 4,270,901  

Preliminary Budget Estimated [KN] 46,979,916  
Note 1 - Temporary construction access and site installation area will be defined by contractor in proposal at 
tendering stage. Public space will be made available. In case of affected private land, the contractor would be 
required to make a direct rental contract with the household at prevailing market rates and make this available 
to the PIU and ADB. The land needs to be returned to the AH at the same state or better than when it was 
first rented. 

 
V. ENVIRONMENTAL SAFEGUARDS 

A. EARF Provisions 

B. IEE 

1. Environmental Justification 

133. The main justification for the Nam Seng Irrigation Subproject is that it will provide both 
improved irrigation facilities for 550 households in a number of villages, plus new irrigation to a 
further 238 households in the new command area. The upgraded irrigation systems will allow for 
better dry season cropping options through larger and more reliable water supplies outside the 
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rainy season. This will allow each participating household to increase its incomes from the more 
intensively used irrigated land, thereby devising improved livelihoods. Hence there should be 
significant benefits to socio-economic environmental conditions. 
 
134. Improved lowland irrigation generally results in reduced pressures on the less productive 
uplands. This in turn helps to move the farming system away from its dependence on the 
remaining upland forests, because they are no longer reliant on the traditional systems of shifting 
cultivation and the growing of the less productive dryland rice and other crops. Hence there is 
expected to be a greater degree of forest rehabilitation in the upland catchment areas, with 
improved soil protection and safeguarding of biodiversity. Therefore the subproject is also 
expected to generate benefits for the bio-physical environment. 

 

 
2. Environmental Safeguards – Overview 

135. Under the SRIWSM, ensuring environmental safeguards is a requirement of ADB 
financing. For this reason, adherence with the findings of this IEE and the EMMP that 
accompanies it, forms a loan covenant. 
 

3. Potential Adverse Environmental Impacts – Overview 

136. The largest environmental impacts from the subproject are likely to relate to the volumes 
of water taken off the Nam Seng, and the effects of downstream users and ecology. At the design 
stage it is difficult to know exactly how much water is available due to the lack of year-round data 
on the flows of small rivers in northern Laos, and the large amount of study that would be required 
to understand the exact requirements of other water uses. To overcome these potential impacts, 
the following pragmatic process must be followed to address potential negative impacts. 

(i) All available rainfall and flow data for the river catchment will be collected and 
assessed to provide a working model of average monthly flows throughout the 
year. Limitations in the data must be acknowledged to make clear both the 
requirements for further knowledge and the extent to which the design is based on 
approximations. 

(ii) A river gauging station must be placed on the river as early in the design process 
as possible, close upstream from the main headworks. A raingauge must also be 
placed nearby. Responsibilities must be assigned for managing these instruments 
and collating the data. 

(iii) The proximity and flows of tributary streams close downstream from the proposed 
headworks must also be assessed. These might help to resolve downstream 
requirements while allowing a greater offtake. 

(iv) A survey must be undertaken which establishes the cumulative minimum water 
needs of other existing users, plus ecological requirements. 

(v) A pragmatic calculation must then be made as to the offtake that can be allowed. 
The rationale and assumptions used must be recorded as part of the scheme 
design, since these will need to be revisited when more information is available. 

(vi) If it becomes apparent that there is unlikely to be adequate water for the proposed 
irrigation scheme, then water-saving irrigation systems must be considered (e.g. 
pipe and spray or drip systems rather than flood irrigation). 

(vii) Once scheme operation commences, the gauged river flows and water offtake 
volumes must be reassessed. These, along with a follow-up ecological survey plus 
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any complaints from downstream users, must be used to recalculate the allowable 
offtake. The scheme must then be revised accordingly. 

 
137. It may not be possible to establish a fully quantified calculation of the minimum 
downstream flows, particularly because of the difficulty of determining ecological needs without 
long term studies. In this case, the rule of thumb to be used is that a compensatory flow must 
always be released that is at least 30% of the average monthly flow in each calendar month below 
which requires a PONRE review. Ecological requirements normally vary through the year, with 
most species adapted to higher wet season flows or requiring them as part of their life cycle. Other 
users may also have seasonal variations in their requirements. Flow variations are also required 
in most rivers to prevent a build-up of sediment. 
  
138. Reduced flows in rivers and streams can have consequences on both biodiversity and 
downstream water uses, however in the Nam Seng water diversion has occurred for over a 
decade. Aquatic biodiversity is directly affected for the following main reasons: (i) water flow levels 
are a major determinant of physical habitat in streams, which in turn is a major determinant of 
biotic composition; (ii) aquatic species have evolved life history strategies primarily in direct 
response to their natural flow regimes; (iii) maintenance of natural patterns of longitudinal and 
lateral connectivity is essential to the viability of populations of many riverine species; and (iv) the 
invasion and success of exotic and introduced species in rivers is facilitated by the alteration of 
flow regimes (Bunn and Arthington, 2002). Mitigation is by setting minimum environmental or 
compensatory flows, which must be maintained throughout the year. These might typically be 
based on a proportion of dry season flow; but as flow regimes are not well understood in most 
small catchments, they may need to be based on approximations. There are various methods for 
doing this (e.g. Tennant, 1976; Acreman and Dunbar, 2004), but there are still too few data 
available for the subproject catchment to use any of the recognised quantitative methods. 
 
139. Excessive water flows are also damaging, but mainly to infrastructure. Floods can damage 
irrigation headworks but more often cause damage along canals. Flood overflow structures are 
needed, either to reduce flood water entry into canals, or to divert the water back into the river 
from an overflow weir on the side of the canal. 
 
140. The uses of agrichemicals, both fertilisers and pesticides, are likely to be increased as a 
result of the subprojects. Without adequate training and extension support, farmers are apt to 
misuse these substances unintentionally, but often with very damaging consequences. Excessive 
phosphates and nitrates can alter the biochemistry of waterways significantly, particularly 
affecting algal growth and its use of dissolved oxygen. Many pesticides are very damaging to 
aquatic biota, and some can persist in the soil or at different levels in the food chain. Two legal 
provisions are in place to control pesticides: Regulation on the Control of Pesticides in Lao PDR 
(Regulation No 2860/MAF, 11 June 2010); and Decree on Pesticide Management: (Decree No. 
258/GOV, 24 August 2017). Nevertheless, there is evidence that enforcement of these provisions 
is limited, especially in remote areas where banned substances are easily brought across national 
borders and sold with labels only in Thai and Chinese scripts. The Rotterdam Convention on the 
Prior Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in 
International Trade, to which Lao PDR acceded on 9 October 2010 and entered into force on 20 
December 2010, gives an international dimension to potential control measures. The limited land 
use change into cropping suggests a very limited risk of their being chemical contamination of 
water in the catchment. 
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4. Evaluation of Potential Adverse Environmental Impacts 

141. The identified environmental impacts have been listed according to the various subproject 
periods: (i) planning and design phase; (ii) construction phase; and (iii) the subsequent indefinite 
operation period. They have then been rated according to the judged level of significance, which 
in turn is related to the ease and extent to which they can be mitigated. Many of the criteria have 
required an essentially qualitative judgement, which has been undertaken by environmental 
specialists not involved in the design proposals, and in consultation with local authorities and 
farmers. The anticipated potential adverse environmental impacts and the rating of their 
significance is given in Table 10. Brief comments are also provided on the rationale behind the 
significance evaluation. 
 

Table 40: Anticipated Environmental Impacts and their Level of Significance 

No. Environmental Impact Anticipated Significance 

Subproject Planning Phase 

1.01 Loss of land or other property to infrastructure. Low. 

Little land affected and land values will increase. 

1.02 Loss of land of importance for biodiversity. Low. 

Infrastructure is in areas of very low biodiversity 
value. 

1.03 (a) Incomplete hydrological data and as yet 
poorly developed climate change models lead 
to inaccurate designs for infrastructure. 

(b) Infrastructure is damaged by high flood 
levels, reducing the scheme’s lifespan or 
effectiveness and causing damage to the 
nearby environment. 

Medium. 

Mitigation measures required to resolve data 
gaps. 

1.04 Disruption of hydrological flows by increased 
offtake from rivers. 

Low. 

Existing water supply in place for 10 years 

 

1.05 Water supplies polluted by upstream land 
management practices do not comply with 
national standards for surface water. 

Very Low land convefrsion to cropping is less than 
0.05% per annum or about 10 ha per year mostly 
in no input production of Jobs Tears. 

 

1.06 Upstream land uses cause a decline in the 
quality and quantity of water available for the 
irrigation scheme. 

Medium. 

Pro-soil conservation watershed management 
schemes through MAF – GZI proposed project. 
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No. Environmental Impact Anticipated Significance 

1.07 Farmers tin Nakheum village that use water, 
but do not pay any irrigation service fees to 
maintain the irrigation systems currently 
irrigate an area of 21ha. using drainage water 
may not have access to water after the 
subproject has been implemented. 

 

 

Low  

 

The subproject impact from the SC1 development 
will also provide water in future to SC2 (165 ha) 
from the distribution point at the end of the pipeline 
where the 21 ha in Nakheun Village is currently 
taking water. Given the surplus of water drainage 
watere will still be available after the subproject is 
implemented. Further development of SC2 may 
impact the water available for the 21 ha.  

 

The wider issues are: (1) the "rights" of Nakheun 
villagers to use water "outside" the designated 
scheme command area over the rights of villagers 
"inside" the command areas of SC1 and SC2, and 
(2) are Nakheun villagers willing to contribute 
funds for the scheme O&M.  

 

These aspects will need to be addressed at the 
time of preparing the O&M regulations / schedules 
for the overall scheme.  

 

 

Subproject Construction Phase 

2.01 (a) Release of silt into water courses from 
excavations and earthworks during 
construction. 

(b) Release of silt into water courses from 
poorly finished earthworks following 
construction. 

Medium. 

This is a common problem on many projects, but 
it can be managed by the contractor and 
monitored by the project implementing agency. 
Appropriate bio-engineering measures are 
recommended. 

2.02 Environmental damage of any form results 
from the poor understanding of subproject 
requirements by the contractor and 
subcontractors. 

Medium. 

This is a common problem, but the PPIT must 
manage the contractor to ensure that it does not 
happen here. 

2.03 Clearance of vegetation leads to the 
unnecessary removal of trees and other 
plants. 

Low. 

This can be managed by the contractor and 
monitored by the project implementing agency. 

2.04 Temporary closure of irrigation systems during 
construction. 

Low. 

This can be agreed between the water users and 
contractor. 

2.05 Disposal of soil from excavations such as 
irrigation canals. 

Low. 

This can be managed by the contractor and 
monitored by the project implementing agency. 

2.06 Release of dust into the atmosphere from 
excavations and other construction activities. 

Low. 

This can be managed by the contractor and 
monitored by the project implementing agency. 

2.07 Release of noxious gases into the 
atmosphere. 

Low. 

This can be managed by the contractor and 
monitored by the project implementing agency. 

2.08 Noise nuisance from construction activities. Low. 

This can be managed by the contractor and 
monitored by the project implementing agency. 
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No. Environmental Impact Anticipated Significance 

2.09 Temporary use of land for construction affects 
livelihoods or leaves it damaged. This may 
include borrow pits. 

Low. 

This must be agreed between landowners and the 
contractor, and monitored by the project 
implementing agency. 

2.10 Influx of temporary labour disrupts local 
communities. 

Low. 

This can be managed by the contractor and 
monitored by the project implementing agency. 

2.11 Operation of construction machines affects 
both workers and local society. 

Low. 

This can be managed by the contractor and 
monitored by the project implementing agency. 

2.12 Pollution by hydrocarbons from construction 
plant. 

Low. 

This can be managed by the contractor and 
monitored by the project implementing agency. 

2.13 Pollution from construction site wastewater, 
from camps and other work sites. 

Low. 

This can be managed by the contractor and 
monitored by the project implementing agency. 

2.14 Pollution from solid waste materials. Low. 

This can be managed by the contractor and 
monitored by the project implementing agency. 

2.15 Injuries to workers and others. Low. 

This can be managed by the contractor and 
monitored by the project implementing agency. 

2.16 Disruption of cultural sites. Low. 

This can be managed by the contractor and 
monitored by the project implementing agency. 

2.17 Subsequent users may not fully understand 
how to manage the subproject works. 

Low. 

The project is supporting WUG capability 
development  

Subproject Operation Period 

3.01 Disruption of downstream hydrological flows 
due to offtake from river. 

Low. 

Water offtake is to be fine-tuned and managed on 
the basis of environmentally allowable volumes. 

3.02 Upstream land uses cause a decline in the 
quality and quantity of water available for the 
irrigation scheme. 

Low 

Pro-soil conservation watershed management 
schemes are required as part of the subproject. 

3.03 (a) Extraction of water from river causes a 
decline or loss of aquatic biodiversity. 

(b) Extraction of water from river leaves 
downstream users short. 

(c) Subproject irrigation scheme requires more 
water than is available. 

Low. 

The river is already a highly altered environment, 
the changes to the flow regime are expected to be 
modest and have been the subject of detailed 
assessment. In addition, long term monitoring and 
refinement is a required mitigation measure. 

3.04 (a) Flood damage to headworks. 

(b) Erosion of canal banks, either from flood 
surges or normal flows. 

Low. 

The subproject design specifically aims to make 
these resilient. 

 
5. Environmental Mitigation Measures – General 

142. Under the classification of the proposed subproject 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, making 
it ineligible for SRIWSM financing. Hence ways must be found to avoid, minimise or restore all 
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potential impacts found in the course of designing and implementing the Nam Seng Subproject. 
The detailed mitigation measures depend on individual site conditions. However, in most cases 
there are only a limited number of options for the mitigation of certain issues. The proposed 
mitigation measures are therefore listed in the EMMP, covering all of the main impacts that are 
likely to occur. Most of them represent simple, practical, common sense measures to ensure that 
disruption is limited to the minimum as a result of all subproject activities. 
 
143. 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 because to date there have been very few 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. 
 
144. Both to realise the environmental benefits of the project and to safeguard the infrastructure 
investments, catchment land use needs to be improved in the Nam Seng watershed. This in turn 
requires the communities within the catchment to adopt improved land use planning, which will 
focus on intensified agriculture in the irrigated land and leave a greater proportion of the 
watershed under a longer-term cycle of forest use. Better land use management is therefore 
critical to the subproject achieving its purpose and to the mitigation of the impacts of increased 
infrastructure and it is recommended that the EA (MAF) ensures that the proposed GIZ GCF 
project supports catchment management in the Nam Seng catchment. 
 
145. In a steep hilly catchment and with the intense rainfall that occurs in the Nam Seng 
watershed, the protection of soil surfaces is essential around all of the infrastructure that will be 
installed. 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 areas. 
 

6. Potential Adverse Environmental Impacts – Design Phase 

146. Design phase environmental impacts are expected to be minimal, but should still be 
recorded and plans made for their mitigation. Potential impacts might come particularly from 
geotechnical site investigations for structure foundations, or as a result of vegetation clearance 
for surveying.  
 
147. Identified impacts and the proposed mitigation measures for the subproject design phase 
are listed in Table 11: these are an extract from the impact, mitigation, responsibility and 
monitoring tables provided in the EMMP. 
 
148. A key part of the design period is to set the scene and conditions for the successful 
implementation of the project and the subsequent operation of the infrastructure it will provide. To 
ensure that this happens effectively, there are non-negotiable key environmental elements that 
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must be incorporated into all subproject agreements and which, like all environmental compliance, 
are a condition of financing.  

(i) A continuous series river gauging station and raingauge be established on every 
river from which water will be extracted. Arrangements must be made for data 
collection and transmission to the PPIT and PONRE for collation. Records of the 
data (both primary and interpreted) and reviews must be lodged with the 
Department of Irrigation (MAF) and the Department of Water Resources (MONRE) 
in Vientiane, to help build up the national databases. 

(ii) A catchment land use plan must be developed for the subproject. The plan must 
be both socio-economically beneficial and environmentally sound, in that its 
primary objective is upstream catchment protection to ensure that the subproject 
irrigation scheme is safeguarded in terms of water supply and limited sediment 
supply.  

(iii) Protection measures must be designed and implemented as part of all elements of 
infrastructure. Engineering designs must not be approved without adequate 
provision of protection against high flood conditions. Construction must not be 
approved as complete before all protection works have been finished as per the 
design. The purpose of the protection measures is to ensure that the subproject 
infrastructure and surrounding land can sustain climate-induced events – mostly 
high flood levels – both under current climate conditions and potentially more 
extreme over the period between 2020 and 2050. These measures would typically 
be a combination of bio-engineering and hard engineering works. 

(iv) Water used for irrigation and fish ponds as part of the PRI must be tested to ensure 
that it complies with the National Environmental Standards (2017). This is to ensure 
that it does not cause downstream pollution as a result of contaminants entering 
the rivers from land uses in the catchment above the headworks. Contaminants 
can be transported either in direct solution in water that has leached through the 
soil, or in soil colloids carried in suspension.  

 
Table 41: Anticipated Environmental Impacts and Mitigation Measures  

during the Subproject Planning Phase 

Subproject Planning Phase 

No. Anticipated Impact Proposed Mitigation Measures 

1.01 Loss of land or other property to 
infrastructure. 

Full consent to the subproject must be sought through 
standard consultative processes.  

Full and fair compensation according to the Land Acquisition 
and Resettlement Framework to apply  

1.02 Loss of land of importance for 
biodiversity. 

Subproject landtake is to be minimised. 

Landtake is to use land that is already degraded, to the 
greatest extent possible. 

Where previously undisturbed forest must be used, DAFO 
must compensate by protecting a similar area elsewhere to 
encourage biodiversity replacement. 
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Subproject Planning Phase 

No. Anticipated Impact Proposed Mitigation Measures 

1.03 (a) Incomplete hydrological data and as 
yet poorly developed climate change 
models lead to inaccurate designs for 
infrastructure. 

(b) Infrastructure is damaged by high 
flood levels, reducing the scheme’s 
lifespan or effectiveness and causing 
damage to the nearby environment. 

Care is to be used to interpret as well as possible the best 
available data for the subproject catchment. 

A significant margin is to be allowed to ensure that 
infrastructure is likely to be resilient under current climatic 
conditions. 

An additional margin is to be allowed to ensure that 
infrastructure remains resilient under possible future more 
intense or prolonged rainfall events. 

Specially designed protection measures such as bio-
engineering must be incorporated into designs as a matter 
of course. 

Engineering designs must not be approved without 
adequate provision of protection against high flood 
conditions. 

In very dry periods, released flows from the intake must be 
monitored to ensure that the minimum agreed 
environmental base flow is always provided downstream of 
the intake. 

1.04 Disruption of hydrological flows by 
offtake from rivers. 

All available rainfall and flow data for the river catchment 
must be collected and assessed to provide a working model 
of average monthly flows throughout the year.  

A hydrological gauging station must be established on the 
subproject catchment, upstream of the headworks, to help 
define acceptable dry season minimum flows. The proximity 
and flows of tributary streams close downstream from the 
proposed headworks must also be assessed.  

A survey must be undertaken which establishes the 
cumulative minimum water needs of other existing users, 
plus ecological requirements. 

A calculation must then be made as to the offtake that can 
be allowed.  

Where no flow data exist, initial minimum flows of at least   
30% below which PONRE must review the proposal no 
subproject extraction is allowed where the residual flow falls 
below 10% of the estimated monthly average flow. 

Offtake regimes must be refined as more data become 
available. 

1.05 Water supplies polluted by upstream 
land management practices do not 
comply with national standards for 
surface water. 

An assessment must be made of the quality of water at the 
headworks and its likely suitability for use in irrigation. 

If there is doubt about water quality, then the subproject 
should be abandoned as a candidate for SRIWSM funding.  

1.06 Upstream land uses cause a decline in 
the quality and quantity of water 
available for the irrigation scheme. 

Discussions on creating a catchment land use plan should 
be initiated before construction starts on physical works. 
The plan should be both socio-economically beneficial and 
environmentally sound, in that its primary objective would be 
upstream catchment protection to ensure that the subproject 
irrigation scheme is safeguarded in terms of water supply 
and limited sediment supply. 

1.07 Farmers to the north of the new 
command area currently using drainage 
water from the primary canal may not 
have access to water after the 
subproject has been implemented. 

It must be established whether the subproject design will be 
a significant issue for farmers to the north of the new 
command area. 

If it is, then either the new command area must be altered 
to include those people, or they must be compensated 
accordingly. 
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7. Potential Adverse Environmental Impacts – Construction Phase 

149. Although the subproject construction phase will be relatively short, the impacts from it can 
be very significant. Access routes can be particularly destructive, and so should be subject to 
environmental management in as much detail as the main infrastructure works, with appropriate 
mitigation measures. Contractors’ construction sites can be very damaging to the environment. 
Physical construction may be only in limited areas, but may require borrow pits or quarries 
elsewhere, fuel transport and storage, and temporary site camps for materials, plant, offices and 
labour. Poor scheduling during construction can result in activities taking place at inappropriate 
times, for example with earthworks being kept open through the wet season. 
 
150. Impacts during construction may be short-lived, but they can be intense. Dust and noise 
pollution can be highly disturbing to local residents. A single season of sediment flows into rivers 
can devastate the aquatic biota, requiring perhaps years or even decades for the river to recover. 
One large spillage of fuel can take many years to clean up. Mitigation is therefore through the 
provision of preventative measures, such as through using noise abatement measures, dust 
suppression, sediment control and sound fuel management measures.  
 
151. Identified impacts and the proposed mitigation measures for the construction phase are 
listed in Table 42: these are an extract from the impact, mitigation, responsibility and monitoring 
tables provided in the EMMP. 
 

Table 42: Anticipated Environmental Impacts and Mitigation Measures  
during the Subproject Construction Phase 

Subproject Construction Phase 

No. Anticipated Impact Proposed Mitigation Measures 

2.01 (a) Release of silt into water 
courses from excavations and 
earthworks during construction. 
(b) Release of silt into water 
courses from poorly finished 
earthworks following construction. 

1. The removal of vegetation and creation of bare 
surfaces must be minimised to essential areas 
only. 

2. Vegetation clearance and earthworks may only be 
undertaken during the months of October to April. 

3. Temporary sediment settling ponds built using 
strong stone or timber check dams (not bamboo or 
fabric silt fences) must be constructed to trap 
sediment from all earthworks that have 
unprotected surfaces at any time during the 
months of April to October inclusive. 

4. Borrow areas, camp sites, temporary access 
tracks etc. must be fully rehabilitated back to a 
condition that is fully protected against soil 
erosion. 

5. Bio-engineering surface protection must be 
planted on all bare earthworks during the months 
of May to July. 
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Subproject Construction Phase 

No. Anticipated Impact Proposed Mitigation Measures 

2.02 Environmental damage of any form 
results from the poor 
understanding of subproject 
requirements by the contractor and 
subcontractors. 

1. At a pre-mobilisation site meeting, the contractor 
must demonstrate a full understanding of the 
requirements of the EMMP. 

2. All of the sub-plans listed below must be created, 
reviewed, improved if necessary and accepted for 
approval. 

3. The contractor must demonstrate that he is fully 
responsible for all subcontractors’ adherence to 
the provisions of the EMMP, and that he has 
formally ensured this. 

2.03 Clearance of vegetation leads to 
the unnecessary removal of trees 
and other plants. 

1. No tree over 200 mm diameter at breast height 
(1.5 metres above the ground) may be cleared 
unless the design drawings specifically require it. 

2. The contractor’s site clearance plan must be 
limited to the agreed work site boundaries and 
must be approved by the PPIT’s environmental 
representative before any clearance may be 
commenced. 

2.04 Temporary closure of irrigation 
systems during construction. 

1. Contractors must provide a plan in advance to 
provide irrigation water into existing supply 
channels, which must be approved by the project 
implementing agency and the Water User Group. 

2. If it is not possible to avoid temporary closure, 
then full and fair compensation is to be paid for 
loss of crops as a consequence. 

2.05 Disposal of soil from excavations 
such as irrigation canals. 

1. Soil from excavations should be re-used in 
designs wherever possible. 

2. Where soil is excess to engineering requirements 
and is treated as spoil, it must be disposed of in 
the nearest available approved location, and 
stabilised and protected from rainfall using bio-
engineering measures. 

2.06 Release of dust into the 
atmosphere from excavations and 
other construction activities. 

1. Earthworks must be halted during periods of 
strong winds. 

2. Heavily used access tracks must be sprayed with 
water during dry periods. 

3. On all unmetalled surfaces, construction traffic 
must be limited to 30 kmh within 250 metres of 
habitation and 80 kmh elsewhere. 

4. Loads of dust-making materials must be covered. 
5. Crushers must be fitted with water sprays to 

prevent dust emissions. 

2.07 Release of noxious gases into the 
atmosphere. 

1. Vehicles and machines must be in a good 
condition and serviced regularly, to ensure 
minimal emissions. 

2. All vehicles and machines must comply with the 
Lao PDR emissions standards. 

2.08 Noise nuisance from construction 
activities. 

1. Contractors must not exceed statutory noise levels 
at any time. 

2. Work sites within 500 metres of habitation: (a) 
must not operate during the hours of darkness or 
on holidays; and (b) must have noise-abatement 
measures installed for other periods. 
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Subproject Construction Phase 

No. Anticipated Impact Proposed Mitigation Measures 

2.09 Temporary use of land for 
construction affects livelihoods or 
leaves it damaged. 

1. Land for use by any contractor or subcontractor 
must be agreed by both the PPIT and the local 
community authority before the contractor may 
have access. 

2. Full and fair compensation is to be paid for loss of 
crops or other assets before the contractor may 
have access to the land. 

3. The contractor must have a land restoration plan, 
which must have been implemented to the 
satisfaction of both the PPIT and the landowner 
before the contractor’s final bill may be paid. 

2.10 Influx of temporary labour disrupts 
local communities. 

1. Contractors and subcontractors are required to 
use the maximum local labour possible. 

2. If a significant number of staff and workers (i.e. 
more than 20) are to be brought into the 
subproject site, then the contractor must provide a 
management plan and code of conduct for the 
staff and workers, that is approved by the local 
community authority. 

2.11 Operation of construction machines 
affects both workers and local 
society. 

1. The noise and dust reduction measures listed 
above must be adhered to. 

2. Safety measures for machine operation must be 
defined and approved by the project implementing 
agency. 

3. Machine operators and workers must be trained 
and certificated in the safe use of machines. 

2.12 Pollution by hydrocarbons from 
construction plant. 

1. The contractor must prepare a plan for the 
management of hydrocarbons, which must be 
approved by the PPIT before the contractor is 
permitted to mobilise to site.  

2. Fuel and oil must be transported in properly 
designed vehicles meeting national standards. 

3. Fuel and oil must be stored at least 50 metres 
from a water body, in covered and bunded 
locations, and dispensed under strict controls. 

4. Vehicle and machine parking and service areas 
must have impermeable surfaces and the outlet 
drains must be fitted with oil traps. 

5. Contractors must have spill clean-up equipment 
on site, and persons always present who know 
when and how to use it. 

6. The contractor must have a land restoration plan 
that includes hydrocarbon facilities, which must 
have been implemented to the satisfaction of both 
the project implementing agency and the 
landowner before the contractor’s final bill may be 
paid. 

7. Any subcontractor must comply with the same 
rules, at the contractor’s liability. 
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Subproject Construction Phase 

No. Anticipated Impact Proposed Mitigation Measures 

2.13 Pollution from construction site 
wastewater, from camps and other 
work sites. 

1. The contractor must prepare a plan for the 
management of wastewater, which must be 
approved by the PPIT before the contractor is 
permitted to mobilise to site.  

2. “Black” wastewater from sanitation facilities must 
be led to a properly constructed septic tank and 
soakaway. 

3. “Grey” wastewater from washing and cooking 
facilities must be led to a septic tank or to a 
specially built reed bed filtration system. 

4. Oil-contaminated water from workshops and fuel 
stores must be collected and taken to an approved 
municipal waste management facility. 

5. The contractor must have a land restoration plan 
that includes wastewater facilities, which must 
have been implemented to the satisfaction of both 
the PPIT and the landowner before the 
contractor’s final bill may be paid. 

6. Any subcontractor must comply with the same 
rules, at the contractor’s liability. 

2.14 Pollution from solid waste 
materials. 

1. Solid waste must be recycled wherever possible. 
2. Non-recyclable solid waste must be sent to an 

official landfill site. 
3. The contractor must have a land restoration plan 

that includes solid waste, which must have been 
completed to the satisfaction of both the PPIT and 
the landowner before the contractor’s final bill may 
be paid. 

2.15 Injuries to workers and others. 1. Work sites must be clearly demarcated using 
barrier tape and all non-project personnel 
excluded. 

2. All staff, workers and visitors to construction sites 
must be issued with appropriate personal 
protective equipment. 

3. All staff, workers and visitors to construction sites 
must be briefed on safe working procedures for 
that site. 

4. Every construction site must have a first aid kit 
and at least two persons always present who are 
trained and competent to use it. 

2.16 Disruption of cultural sites. 1. All small cultural sites (such as small shrines and 
graves) must be protected by the contractor during 
works periods. 

2. A plan for the protection of cultural sites must be 
approved by the PPIT. 

3. Once construction is complete the surrounding of 
such sites must be restored to their pre-
construction condition. 

2.17 Subsequent users may not fully 
understand how to manage the 
subproject works. 

1. Instructions on managing the infrastructure must 
be provided to the end users before handover. 

2. The operating instructions must be explained to 
the Water User Group. 

3. Before handover, the operating instructions must 
be finalised and the EMMP requirements included. 
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8. Potential Adverse Environmental Impacts – Operation Period 

152. Impacts during the operation phase can be overlooked during environmental appraisal, 
when the tendency is to focus on the design and construction phases, since those are the periods 
of maximum investment. Yet the operation phase is the much longer period of time and means 
that environmental impacts can become progressively more significant if they are not adequately 
mitigated. 
  
153. Identified impacts and the proposed mitigation measures for the operation period are listed 
in Table 43: these are an extract from the impact, mitigation, responsibility and monitoring tables 
provided in the EMMP. 
 

Table 43: Anticipated Environmental Impacts and Mitigation Measures  
during the Subproject Operation Period 

Subproject Operation Period 

No. Anticipated Impact Proposed Mitigation Measures 

3.01 Disruption of downstream 
hydrological flows due to offtake 
from river. 

1. Once scheme operation commences, the gauged 
river flows and water offtake volumes must be 
reassessed. These, plus any complaints from 
downstream users, must be used to recalculate 
the allowable offtake.  

2. The scheme must then be revised accordingly. 

3.02 Upstream land uses cause a 
decline in the quality and quantity 
of water available for the irrigation 
scheme. 

1. The catchment land use plan, preparations for 
which should have been initiated before project 
implementation (see 1.06) should be continued 
indefinitely to ensure that the scheme is 
safeguarded throughout its operational life. The 
plan’s primary objective is upstream catchment 
protection to ensure that the subproject irrigation 
scheme is safeguarded in terms of water supply 
and limited sediment supply. 

2. Arrangements for implementation of the plan must 
be maintained. 

3.03 (a) Extraction of water from a river 
causes a decline or loss of aquatic 
biodiversity. 
(b) Extraction of water from a river 
leaves downstream users short. 
(c) Subproject irrigation scheme 
requires more water than is 
available. 

1. If these impacts occur, then it shows that the 
assumptions of water flow made during subproject 
design were wrong. This is likely to be due to a 
lack of flow data at design stage. 

2. The minimum flow release must be recalculated, 
based on user needs and the latest data on river 
flow. 

3. Water use by the subproject scheme must be 
reviewed against what is actually available. 

4. A revised scheme management plan must be 
introduced, implemented, monitored and adjusted 
until it resolves the problem.  
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Subproject Operation Period 

No. Anticipated Impact Proposed Mitigation Measures 

3.04 (a) Flood damage to headworks. 
(b) Erosion of canal banks, either 
from flood surges or normal flows. 

1. All flood protection works must be maintained as 
per the design of the subproject, or any 
subsequent engineering works. 

2. Any flood damage must be reviewed and 
appropriate measures designed for resolution.  

3. Occasional minor flood damage should normally 
be resolved by using appropriate measures. 

4. The use of civil engineering structures (i.e. 
concrete or gabion works) may be required in the 
event of serious damage from exceptional floods. 

 
9. Cumulative and Transboundary Impacts 

154. Cumulative environmental impacts would occur if other significant developments were to 
be proposed in the subproject area or close to it. At the time of planning, no such major proposals 
were known about. This was one of the subjects of enquiry at both provincial and district levels 
during the preparation of this IEE. 
 
155. A proposed project is under investigation to install a small electrical power generator (1.5 
megawatts) in the Nam Seng channel, but there are no detailed plans available or any approval 
in place. This is assumed to be downstream of the existing headworks, but it may not be the case. 
In any event, the PAFO needs to maintain contact with the PONRE and the Provincial Energy 
and Mining Office regarding this development. The MAF has advised both ADB and the PPTA 
that this proposal is no longer valid, as all such small schemes have been excluded from the 
investment program due to the high cost of electricity produced. 
  
156. There are two potential mineral exploitation projects, in Ban Pak Nern and Ban Pak Bor, 
Nan District. One is Phoubia Lanna Mining, for copper, gold and manganese (GPS location 
805295 / 2133452). The other is Phoubia Trade Import-Export (GPS location 796300 / 2131294). 
Both of these mines are far from the subproject, are unlikely to have an impact. Nevertheless, the 
PAFO should remain in contact with the PONRE and the Provincial Energy and Mining Office in 
connection with these possible projects. 
 
157. Transboundary impacts are theoretically possible because the subproject catchment flows 
into the Mekong, which later forms a border with Thailand, and ultimately flows through Cambodia 
and Viet Nam. However, the likely impacts were judged to be negligible on account of the nature 
of the subproject proposals, and the very large dilution by the Mekong mainstream of the waters 
from both the Nam Seng and Nam Nan watersheds. 
 
C. EMMP  

1. Potential Impacts on the Environment 

158. 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 potential adverse impacts. As described below, and given in tables in this 
plan, mitigating these impacts so that the effects do not cause significant damage is possible. 
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2. Enhancement Measures 

159. Local development is the basis of the subproject. This will be enabled through assistance 
to the WUGs 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.  
 
160. 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.  
 

3. Mitigation Measures for Adverse Environmental Impacts 

161. 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. Hence ways must be found to avoid, minimise or restore all 
potential impacts found in the course of designing and implementing an SRIWSM subproject. The 
detailed mitigation measures depend on individual site conditions. However, in most cases there 
are only a limited number of options for the mitigation of certain issues. 
  
162. 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 main impacts that are likely to occur. 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 

163. The quality of water used in irrigation is defined by the government in the National 
Environmental Standards (2017), where it should meet class 3 quality criteria (see Appendix 5). 
Water used in fisheries should meet class 2 standards, which are stricter. The reason for this is 
to protect soil, plants and aquatic organisms from pollutants brought in by river water from 
polluting activities. In the Nam Seng, agriculture and occurs located upstream of the subproject 
headworks. The risk of water quality contamination is considered low. For this reason it is not 
clear that the water quality will meet the national standards, and will be ascertained through 
sampling and laboratory testing once the national testing protocols for the water standards are 
agreed and incorporated into the regulatory framework. As considered in detail in the project’s 
Environmental Assessment and Review Framework (EARF), the responsibilities of an entity using 
polluted water are not specified in the current law which assigns responsibilities to polluters. As 
also discussed in the EARF, the process of undertaking a reliable and definitive water testing 
programme is also problematic for a number of technical reasons. The mitigation measures 
recommended in this EMMP therefore address this issue in a pragmatic way. 
 
164. In some cases, mitigation measures cannot be defined precisely because there is 
inadequate information on the needs for mitigation or the extent of mitigation activities. Water 
flows are particularly little understood because to date there have been very few gauging stations 
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maintained in smaller catchments, however for Nam Seng the original design for 1000ha has only 
35% developed to date indicating that there is a low risk at this stage, given no additional water 
will be diverted from the source. Instead it simply distributes water to the new command area 
rather than this water passing through to the end of the discharge back to the Mekong river. 
 
165. 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. 
 
166. Both to realize the environmental benefits of the project and to safeguard the infrastructure 
investments, catchment land use needs to be improved in the water supply catchment of the 
subproject. 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 
used to produce cash crops for export and as a result is giving rise to an unsustainable rate of 
forest conversion. Loss and fragmentation of the forests has had a major impact on biodiversity. 
It has almost already occurred in the catchment of the Nam Seng but to a far less extent than in 
neighboring catchments. These changes typically result in less retention of moisture in the 
catchment, with increased runoff and shorter duration flood hydrographs with higher peak levels. 
Periodic disturbances to vegetation cover have also increased sediment fluxes in the river. In the 
long term, the sustainability of the subproject irrigation facilities depends on the stabilization of 
the forest cover in the catchment. This in turn is dependent on the communities within the 
catchment adopting improved land use planning and changed land use practices to support soil 
and water conservation, and perennial based vegetation systems. Better land use management 
is beneficial for the subproject in achieving its purpose.  
 
167. In a steep hilly catchment like that of the Nam Seng, 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. For Nam Seng the use of bioengineering for 
protection of the main canal road in Nam Nan District from the downstream end of the conveyance 
tunnel is necessary and included within the design. 
 

5. Environmental Management and Monitoring Plan 

168. The EMMP is the key document underpinning each IEE and ensuring that the required 
environmental safeguards are adequately implemented. This EMMP follows the format provided 
in the EARF for the SRIWSM. 
 
169. Although environmental management and environmental monitoring plans are often 
issued as separate documents, for SRIWSM they are combined. The purpose of the monitoring 
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plan is to ensure that the management plan is being implemented. Combining the two helps to 
ensure that this happens, and also clarifies the institutional responsibilities. 
 

6. Institutional Responsibilities for Environmental Monitoring 

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 Government and 
local organizations. 
 

VI. FINANCIAL AND ECONOMIC ASSESMENT 

A. Financial Models  

170. The Nam Seng RSP is composed of two sections, MC1 and MC2 with an area of 350 ha 
that currently receives irrigation water during both the wet season and dry season, and SC1 a 
new area of 264 ha that currently is not irrigated and relies on rainfall for wet season rice 
production and a minimal amount of production during the dry season. The new scheme will 
supply water to support irrigated agriculture for both the wet season and the dry season. The 
availability of reliable irrigation in the SC1 area will allow expansion of irrigated agriculture for both 
the wet season and the dry season and the production of high value vegetable crops and soybean.  
 

1. Farm size 

171. The average farm size in MC1.MC2 available for crop production is 0.74 ha per household, 
allowing for 5% loss of the land area taken out of production for field bunds, water channels and 
access paths. In the SC1 area the average is slightly larger at 0.85 ha per household. 
 

2. Cropping pattern 

172. The MC1 & 2 area that is currently irrigated has 200% cropping intensity, while the SC1 
area has only 105% cropping intensity which can increase to 200% with the project. During the 
wet season rice production will continue to be gown in 100% of the area. In the future with project 
situation (w/ prj) it is assumed that the cropping pattern for MC1&2 remains the same with 100% 
rice grown in the wet season and 85% rice and 15% peanuts and garlic grown in the dry season, 
the same as at present, but with some marginal increase in productivity due to better water 
management, etc. The without project situation (w/o prj) is assumed to remain the same as it is 
now. 
 
173. In the SC1 area 100% irrigated rice will be grown in the wet season and it is projected that 
in the dry season there is no rice and that the majority of the command area (75%) will be devoted 
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to the production of green soybean grown on a commercial basis by a Chinese company to supply 
the early season market for green beans in China when there is a window of opportunity to supply 
the market at high price before the mainstream production comes to the market. The remainder 
of the area is assumed to be in garlic and peanuts. The arrangement for green soybean production 
is that the land owner leases his land to the company for the dry season and provides his labor 
to the company for as a paid agricultural worker for production of the soybean. He maintains use 
of the land for the production of wet season rice. The cropping pattern representing the future 
without project situation and the future with project situations is shown in tables below. 
 

3. Crop budgets 

174. Crop budgets, or gross margins, for the range of crops indicated in the cropping pattern 
were prepared based on local input and output parameters for the area as observed during the 
field investigations. The crop budgets allow for all the direct cost involved in production including 
seed, fertilizer, agrochemicals, contract and mechanized services, bags, irrigation equipment 
(amortized over its useful life), hired labor and irrigation service fee (ISF) for the schemes O&M. 
On average almost 80% of the labor for crop production is hired, mainly for labor-intensive and 
timely activities of land preparation, seed/transplanting and harvesting. The ISF for this scheme 
after modernization and expansion is projected to increase from KN250,000 in the current 
situation to KN640,398 per ha. This cost is included in the budget for wet season rice. The net 
return represents the income the farmer receives at the farm gate allowing for all costs and the 
ISF. A summary of the crop budgets in financial prices is shown in Table 45. 
 
175. The returns indicate that production of green soybean and garlic has the higher gross 
margin and that the returns to wet season rice production are considerably less. Irrigated rice 
during the dry season has a comparatively high return, on account of the higher yields that can 
be obtained in this area, but garlic production during the dry season is preferred by farmers as 
the labor requirements are less than that for rice and produces a higher return to labor. 
 

Table 44: Nam Seng Representative Farm Cropping Pattern 

Cropping MC1 & MC2 (existing area)  SC1 (new area) 

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

  % % ha ha  % % ha ha 

Net cultivable area 
per hh (ha)     0.74 0.74      0.85 0.85 

          
Wet season          

Rice irrigated 100% 100% 0.74 0.74  0% 100% 0.00 0.85 

Rice rainfed 0% 0% 0.00 0.00  90% 0% 0.77 0.00 

Subtotal 100% 100% 0.74 0.74  90% 100% 0.77 0.85 

Dry season          

Rice irrigated 85% 85% 0.63 0.63  0% 0% 0.00 0.00 

Garlic 10% 10% 0.07 0.07  7% 13% 0.06 0.11 

Peanuts 5% 5% 0.04 0.04  8% 12% 0.07 0.10 

Soybeans 0% 0% 0.00 0.00  0% 75% 0.00 0.64 

Subtotal crop 100% 100% 0.74 0.74  15% 100% 0.13 0.85 

Fallow (no crop) 0% 0% 0.0 0.0  85% 0% 0.7 0.0 

Total crop intensity 200% 200%      105% 200%     
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Source: Consultants field and estimates         
 

Table 45: Summary of Financial Crop Budgets for Nam Seng 

KN’000 per ha Financial Prices 

Crop 
Seas

on 

Nam Seng RSP 

Present and fwop fwp 

Output 
& 

Income 

Product-
ion Costs 

Gross 
margin 

Output & 
Income 

Product-
ion Costs 

Gross 
margin 

1 Rice (irrigated) WS 9,196 5,193 4,003 10,032 5,940 4,092 

2 Rice (rainfed) WS 6,688 4,158 2,530     

3 Rice (irrigated) DS 11,400 5,065 6,335 12,350 5,232 7,118 

4 Soybean (green)1  DS     42,015 34,009 8,006 

5 Soybean lease2       10,000 

6 Peanut DS 7,200 3,772 3,427 9,000 4,471 4,529 

7 Garlic  DS 12,000 5,538 6,463 16,000 6,380 9,670 

Source: Consultants field visits and estimates 
Notes: 1. Gross margin for green soybean production by Chinese concessionaire at farm gate allowing for transport 
costs and export/import charges to China 
   2. Return to farm family from leasing out land and providing labor for green soybean production 
 

a. Return from soybean lease land.  

176. In the future with project situation it is expected that the majority of the land in SC1 (200 
ha) will be leased to a Chinese company for the commercial production of green soybean during 
the dry season. Farm families that lease their land for dry season production of green soybean 
by the Chinese concessionaire company appear to be able to make an income that is at least 
equivalent to the net return from production of rice and vegetables during the dry season, and 
may even exceed it. As is summarized below, they can receive a lease payment of KN3 million 
per ha, plus that are able to sell their labor to the company at the going daily wage rate (KN50,000) 
during the crop growing period (planting, weeding, watering, etc.), and take part in harvesting the 
green bean crop at a higher piece work rate over a two-week harvesting period. With an average 
farm size of 0.84 ha in SC1 and an average of 3.67 workers per household it is estimated that the 
average family could generate an income of up to KN15 million from this arrangement from full 
time work with soybean production. However, in the future with project cropping pattern soybean 
makes up 75% of the average farm so the farm family will have to devote some of their available 
time to the production of the other crops (peanuts and garlic) in the cropping pattern. For the 
purpose of the analysis an average income of KN10.0 million per ha from this arrangement for 
the farming household is assumed in the farm financial analysis. 
 

4. Incremental farm income. 

177. Combining the cropping pattern and the crop returns for each crop indicates the net 
income that the farm can expect to generate in the current situation without project and in the 
future situation with project, as is summarized in Table 46 below. 
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178. In the current (without project) situation the MC1/MC2 area is shown to have net annual 
income per household of KN7.540 million, while in the SC1 area the net household income for 
agriculture is only KN2.562 million per year, a reflection of the constraints to agriculture in absence 
of irrigation. In the future with project situation net farm income is expected to increase to KN8.376 
million and KN11.424 million per year for the two areas respectively. This represents an increase 
of only 11% in the MC1/MC2 area where a relatively small marginal increase in productivity is 
expected to result as this area receives reliable irrigation at present. 
 
179. For SC1 the introduction of reliable irrigation to the whole command area is expected to 
result in a dramatic increase in land productivity and average household income, as shown by the 
projected increase of almost 350% from the current situation to over KN9 million per household. 
A major benefit to these households is the expansion of dry season cropping and the income 
gained through leasing out their land for dry season green soybean production, where the 
combination of receipt of land rent and from hiring their labor back to the lessee commissionaire 
for soybean production provides a high and relatively risk-free income, compared with cropping 
in their own right. 
  
180. The farm income as shown by the analysis does tend to overstate the actual cash income 
to the household as all production is valued at its market price, whereas in reality most of the rice 
production is used for home consumption and only rice that is surplus to the household needs will 
be sold, usually around 25% of production.11 The main source of cash is from the sale of the 
upland crops in grown in the wet season (job’s tears and maize) and cash crops in the dry season 
(garlic and peanuts). 
 
181. For this area the development of reliable irrigation which allow a change from rain-fed 
agriculture to full irrigation in the wet and dry season represents a major change in agricultural 
productivity and income, for which the land owners are not required to contribute any equity or 
share in the cost. In effect a transfer of public expenditure in irrigation development to private 
assets. It is interesting that the net area per farm could reduce by 60% and the farmer still receive 
a 100% increase in net farm income, that is, the farmer could give up 60% of his land and still be 
able to double net farm income. 
 
182. Although the financial benefits from the MC1/MC2 are marginal the two areas are closely 
linked and the development of SC1 is dependent on the water supply that passes through the 
MC1/MC2 area. 
 

Table 46: Summary of Incremental Farm Income for Nam Seng 

 MC1 & MC2 area (existing) SC1 area (new)  

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

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

Wet season     
Rice irrigated 2,958    3,023      -   3,490  

Rice rainfed      -      1,942    -  

Subtotal   2,958    3,023    1,942    3,490  

Dry season     
Rice irrigated   3,979    4,471     -     -  

 
                                                

11 Average annual rice consumption in rural areas is estimated at 266 kg of paddy (unmilled) rice per capita. (FAOSTAT) 
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Garlic    478     715     386    1,072  

Peanuts    127     167     234     464  

Soybeans     -      -     -     6,398  

Subtotal    4,583    5,353     620    7,934  

Total farm net income   7,540     8,376    2,562    11,424  

Incremental Farm Income   835     8,862  

Percent increase  11%  346% 

Source: Consultants 

183. The return to family labor is relatively high as most of labor inputs are hired and so the net 
family income is shared over a limited number of days. It appears that family labor availability is 
more than adequate to meet the demand, the constraint to agriculture is the relative shortage of 
hired labor to meet the peak demand during the crop production cycle. The involvement of family 
labor for harvesting green soybean on a piece work basis provides the opportunity for the family 
to receive a higher daily income. A summary of the average household income and expenditure 
for agriculture is in Table 47. Hired labor is the biggest component of the farm expenditure 
contributing over half of the costs. 
 

Table 47: Summary of Farm Income and Expenditure for Nam Seng 

Crop Inputs per Farm MC1 & MC2 area (existing) SC1 area (new) 

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

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

Income   15,107    16,684    6,343    17,652  

     

Expenditure     

Seeds    532    532     401    606  

Fertiliser   601    784     338    618 

Agrochemicals    328    328      -     205  

Contract services   1,260    1,316     587    834  

ISF   185     473      -     546  

Labour   4,661    4,875     2,455    3,418  

Total expenditure   7,567    8,308     3,781    6,227  

Net Farm Income   7,540    8,376     2,562    11,424  

     

Labour Inputs (days)    

Hired     93     97      49     68  

Family    27     28      13     20  

Total   120     125      62     88  
Source: Consultants 
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C. Economic Models 

184. The Nam Seng RSP is located in Nan District of Louangphabang province about 70 km 
from Louangphabang City. It is composed of two parts. Part one has two command areas served 
by, MC1 and MC2 with a total area of 350 ha that currently receives irrigation water during both 
the wet season and dry season. Part two includes a new command area supported by secondary 
canal 1( SC1) which is a new command area of 264 ha that currently relies on rainfall for wet 
season rice production and a minimal amount of production during the dry season. The with 
project scheme will supply water to support irrigated agriculture for both the wet season and the 
dry season. The availability of reliable irrigation in the SC1 area will allow expansion of irrigated 
agriculture for both the wet season and the dry season and the production of high value vegetable 
crops, in particular green soya bean for the Chinese market.  
 

1. Capital Costs 

185. The total capital investment for Nam Seng are estimated to be KN21,985 million, 
equivalent to $2.581 million including physical contingency of 10%, construction supervision and 
tax 10%. The average cost per ha of the overall command area is KN35.8 million ($4,204).  
 
186. The costs are composed of 33% for the headworks and the main canal serving MC1 and 
MC2 and 64% for the additional costs of serving the SC1 area. The cost of road repairs in MC1 
makes up 4%. 
 
187. The costs are converted to economic costs which results in an overall economic 
conversion factor of the RSP of 0.88. A summary is shown in Table 48 below. 
 

2. Construction supervision.  

188. Supervision of the construction of the irrigation works over the 120-day construction period 
will be undertaken by the Department of Irrigation (DOI). Supervision of the associated road 
upgrade and bridge construction will be the responsibility of the Ministry of Public Works under 
contract to the Project. The estimated costs based on a daily allowance of LA K150,000 per day 
plus travel costs is estimated to be KN42 million ($5,000)

Table 48: Nam Seng Capital Costs and Economic Costs 

Summary of Nam Seng Costs Capital Costs   Conversion to Economic Costs  

       SERF CF CF SWRF CF  

        1.0   1.0   1.0   0.9   -   

Item   KN'000 US$ 
 

Contingency Tax 
Total 

KN’000 FE  DVA skilled unskilled tax 
Economic 

Cost 

Head works    10%              
Reinforced 

concrete  30,031 3,526 3,003 3,303 36,338 40% 33% 3% 15% 9% 32,489 

Steel gate  12,000 1,409 1,200 1,320 14,520 65% 20% 1% 5% 9% 13,127 

Subtotal  42,031 4,935 4,203 4,623 50,858            

     -             
Road repairs  687,168 80,682 68,717 75,588 831,473 20% 35% 6% 30% 9% 730,940 

   -  -        
MC1 & MC2 Main canal 
repairs 5,779,402 678,572 577,940 635,734 6,993,076 20% 35% 6% 30% 9% 6,147,550 

   -  -        
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SCI Canal lining and 
structures 11,304,297 1,327,263 1,130,430 1,243,473 13,678,199 30% 25% 6% 30% 9% 12,024,381 

   -          
Total  17,812,897 2,091,452          
Construction 
Supervision 2% 356,258 41,829 35,626 39,188 431,072 0% 31% 60% 0% 9% 391,884 
Tax (total incl 
supervision) 10% 1,816,916 213,328  1,998,607        
Total Cost   19,986,071 2,346,6094   21,984,678 5,692,343 6,286,684 1,550,044 6,457,001 1,998,607 19,340,371 

Source: TRTA Consultants 
 
 
 

3. Nam Seng Operation and Maintenance Costs 

189. 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 and the staff 
and associated costs for the Water User Groups (WUGs) responsible for O&M. For Nam Seng 
the annual cost per ha of the command area of 614 ha is KN640,398, ($75.19) 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 cost of labor 
contributes 79% to the costs and administration and management the remaining 21%. A summary 
of the estimated O&M costs for Nam Seng RSP is shown in Table 49 below. The total O&M costs 
expressed as a percentage of the overall capital costs is calculated to be 1.7% per year. 
 
190. The O&M cost represents the required ISF that will be levied per ha for irrigation area. 
Based on the current practice this fee is assumed to be levied against the wet season irrigated 
rice crop and is allowed for in the crop budgets.  
 
191. 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. 
The results in an SCF of 0.84 for the O&M costs. 

 

Table 49: Nam Seng O&M Costs 

Operation & Maintenance KN   Conversion to Economic Costs 

    SERF CF CF SWRF CF  

      1.0    1.0    1.0    0.9    -   

Total O&M  KN 
% of 
total US$ FE  DVA skilled unskilled tax 

Economic 
Cost 

Operation            
WUA staff honorarium 29,200,000 7%   0% 72% 3% 15% 9%  26,107,455  

Admin costs 2,000,000 1%   10% 80% 0% 0% 9%  1,818,182 

Meeting costs and per diem 5,600,000 1%   0% 90% 0% 0% 9%  5,090,909  

Transport cost & motorcycle 9,300,000 2%   50% 40% 0% 0% 9%  8,454,545  

Subtotal 46,100,000 12%         
Contingency 10% 4,610,000 1%         

Total operation 50,710,000 13%   5,954        
Maintenance            
Labor 230,968,713 59%   0% 10% 5% 75% 9% 1 92,648,904  

Materials 43,026,984 11%  15% 75% 0% 0% 9%  39,115,440  
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Subtotal 273,995,698 70%        
Contingency 10% 27,399,570 7%        

Contribution to periodic 
maintenance account 10% 27,399,750 7%  5% 46% 5% 35% 9%  23,949,715  

Maintenance supervision 
DAFO 5% 13,699,785 3%  5% 16% 70% 0% 9% 12,454,350 

Total maintenance 342,494,622 87% 40,213   13,359,015 104,419,475 23,384,264 187,196,384 32,835,914 309,639,500 

Total All 393,204,622 100% 46,167 4% 29% 6% 52% 9%  

Command Area - WS & DS ha 614 ha          

Cost/ha/yr KN 640,398.41           $75.19       
Source: Consultants estimates 

 
4. Crop Budgets 

192. 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.  
 

a. Crop yields 

193. Crop yields in the fwop and fwp for this RSP are summarized in  Table 50.  
 
 Table 50: Nam Seng Crop Yields  

   Nam Seng Change 

 Crop Unit fwop fwp fwop – fwp 

Wet season (June - Dec)       

 Rice (Irrigated) kg 4,180 4,560 9% 

 Rice (rainfed) kg 3,040   

Dry season (Jan - Jun)      

 Rice (Irrigated) kg 4,560 4,940 8% 

 soybean (green) kg  9,100  

 Peanut (in shell, wet) kg 2,400 3,000 25% 

 Garlic/ shallots (not dry) kg 1,500 2,000 33% 

Source: Consultants, from fields visits 
 
194. A modest increase in the yield of wet season irrigated rice (9%) 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 soya bean crop grown in SC1 on the wet season rice 
yield. A higher yield can be achieved from irrigated rice during the dry season than the wet season 
due to the effect of higher levels of radiation during the dry season. 
 

b. Crop inputs 

195. A summary of the crop inputs for seed, fertilizer, and other services assumed for this RSP 
is in Table 51, while the labor inputs in terms of person work days are in Table 52. 
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196. 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 80% of the demand. The production of green soybean has the highest labor demand. 
 

c. Crop budgets 

197. A summary of the crop budgets in economic returns for the five crops assumed to be 
grown in the scheme is presented in Table 53. The budgets show the fwop and fwp situations 
based on the preceding tables. The financial costs have been converted to their economic 
equivalent and all labor inputs including family labor is included. The highest returns are 
generated from green soya beans, peanuts and garlic grown in the rice season. By comparison 
the returns from rice production are relatively modest.  
 
198. In economic terms the rice production has a negative gross margin. Green soya bean and 
garlic show the highest economic return. 
 

 

Table 51: Nam Seng RSP Crop Inputs 

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

Unit 
Rice (WSIR) Rice (WSRF) Rice (DSIR) 

Soybean 
(green) 

Peanut Garlic 

fwop fwp fwop fwp fwop fwp fwop Fwp fwop fwp fwop fwp 

Yield   
  4,180 4,560 3,040   4,560 4,940 0  9,100  

 
2,400  

 
3,000  1,500 2,000 

Seeds   kg 80 80 80  80 80 0 120 150 150 120 120 

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

  2. NPK (15-15-15) kg 50 50 50  50 50 0 1,500 0 0 0 0 

  3. NPK (13-5-7) kg             

  4. KCL (0-0-60) kg             

  6. Growth regulator kg        5     

Agro-chemicals 1. Herbicide (Glyphosate 48) l 0 0 0   0 0 12 0 0 0 0 

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

  3. Pesticide l        1.5     

  4. Fungicide l/kg             

Contract 
Services 

1. Land preparation service ha 0.50 0.50 0.50  0.50 0.50 - 2.15 - - - - 

  2. Weed eater ha 1 1 1  1 1       

  3. Harvesting unit             

  4. Threshing service bag 110 120 80  120 130   0 0 0 0 

  5. Transportation bag 0 0 0  0 0   0 0 0 0 

Other inputs 1. Sacks 38-40 kg No 110 120 80  120 130 0 276 73 91   

  2. Bags (12 kg)* No           75 100 

  3. Irrigation cost/WUA* ha 1 1     0 0.8 0 0 0 0 

  4. Land tax ha 1 1 1  0 0 0 0 0 0 0 0 

  5. Land rent ha 0 0 0   0 0 1 0 0 0 0 

  6. Irrigation equipment unit             

  7. Fencing/ greenhouse unit             

  8. Other unit        1     
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 ISF only paid from WS rice  12kg bag for chilli and vegetables         

  



76 

 

Table 52: Nam Seng Labor Inputs 

Labor inputs 
Unit Rice (WSIR) Rice (WSRF) Rice (DSIR) Soybean (green) Peanut Garlic 

  fwop fwp fwop fwp fwop fwp fwop fwp fwop fwp fwop fwp 

Yield kg/ha 4,180 4,560 3,040   4,560 4,940   9,100 2,400 3,000 1,500 2,000 

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

2. Seeding workdays/ha 5 5 5   5 5   0         

2. Transplanting/Seedling* workdays/ha 25 25 25   25 25   20 15 15 20 20 

3. Fertilizer application workdays/ha 2 2 0   2 2   47 0 2 0 2 

4. Agro-chemical application workdays/ha 1 1 0   1 1   120 0 1 0 0 

5. Manual weeding workdays/ha 10 10 10   10 10   0 10 10 10 10 

6. Watering workdays/ha 2 2 0   0 0   10 2 2 0 3 

7. Harvesting* workdays/ha 28 30 20   30 33   60 24 30 25 30 

8. Threshing workdays/ha               0       0 

9. Transportation workdays/ha               0 5 5 5 5 

Total workdays/ha 83 85 70 0 83 86 0 257 66 75 60 70 

Household labor workdays/ha 20 20 15 0 18 18 0 0 12 15 10 12 

% of hiring labor* workdays/ha 76% 77% 79%  78% 79%  100% 82% 80% 83% 83% 

Notes 1. Weeding done with weed eater           
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Table 53: Nam Seng Crop Budgets in Economic Prices 

Economic returns per ha KN’000 

Crop   Rice (WSIR) Rice (WSRF) Rice (DSIR) Soybean (green) Peanuts Garlic 

Details 

WOP/WP  wop wp wop wp wop wp wop wp wop wp wop wp 

Season wet wet wet wet dry dry Dry Dry Dry Dry Dry dry 

Irrigated/rainfed irrigated irrigated rainfed irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated 

Yields/Returns                          

Main Crop 

Rice (WSIR) 5,728 6,248 - - - - - - - - - - 

Rice (WSRF) - - 4,166 - - - - - - - - - 

Rice (DSIR) - - - - 6,248 6,769 - - - - - - 

Soybean (green) - - - - - - - 37,814 - - - - 

Peanuts - - - - - - - - 10,217 12,772 - - 

Garlic/ Shallots - - - - - - - - - - 12,000 16,000 

Inputs/Costs                          

Seeds & planting 
material 

Rice (WSIR) 132 132  - - - - - - - - - - 

Rice (WSRF) - - 132 - - - - - - - - - 

Rice (DSIR) - - - - 132 132 - - - - - - 

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

Peanuts - - - - - - - - 756 756 - - 

Garlic/ Shallots - - - - - - - - - - 2,700 2,700 

Fertiliser 
Urea (46-20-0) 198 396 198 - 198 198 - - - 396 - 396 
Compound (15-15-
15) 

131 131 131 - 131 131 - 3,935 - - - - 

  Growth regulator - - - - - - - 900 - - - - 

Agro chemicals 

Glyphosate 48 - - - - - - - 203 - - - - 

Herbicide 24D 216 216 - - 216 216 - 115 - - - - 

Pesticide - - - - - - - 225 - - - - 

Contract 
services, 

equipment, 
materials etc 

Land preparation 315 315 315 - 315 315 - 1,355 - - - - 

Threshing 297 324 216 - 227 249 - - - - - - 

Bags etc 38-40 kg 99.00 108 72.00 - 108.00 117 - 248 64.80 81 67.50 90 

WUA/ISF 214 549 - - - - - 171 - - - - 

Land tax - - - - - - - - - - - - 

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

Labor Total 4,143 4,270 3,513 0 4,170 4,297 0 12,850 3,300 3,750 3,000 3,500 

  Total Costs 5,745 6,440 4,5 0 5,594 5,756 0 29,068 4,132 4,994 5,734 6,641 
                         

  Net return -17 -191 -412 0 655 1,013 0 8,745 6,086 7,777 6,266 9,359 

 US$ per ha  -2.03 -22.45 -48.32    -  76.86 118.89   -  1,026.79  714.51 913.16 734.73 1,098.85 

 

d. Cropping pattern 

199. The cropping for the two irrigation blocks in the scheme (MC1&MC2, and SC1) in the fwop 
and fwp situations are summarized in 54. The total command area is 614 ha of which 264 ha is 
the new irrigated area in SC1. 
 
200. The MC1 & 2 area that is currently irrigated has 200% cropping intensity, while the SC1 
area, which is not currently irrigated has 90% rainfed rice during the wet season, and 15% of the 
area with peanuts and garlic during the dry season, for an overall cropping intensity of only 105%. 
With the supply of reliable irrigation cropping intensity which can increase to 200% with the 
project. During the wet season rice production will continue to be gown in 100% of the area. In 
the future with project situation it is assumed that the cropping pattern for MC1&2 remains the 
same with 100% rice grown in the wet season and 85% rice and 15% peanuts and garlic grown 
in the dry season, the same as at present, but with some marginal increase in productivity due to 
better water supply to the lower end of MC1. 
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In the SC1 area 100% irrigated rice will be grown in the wet season and it is projected that in the 
dry season that the majority of the command area (75%) will be devoted to the production of green 
soybean grown on a commercial basis by a Chinese company to supply the early season market 
for green beans in China. At this time there is a window of opportunity to supply the market at 
high price before the mainstream production comes to the market. The remainder of the area is 
assumed to be in garlic and peanuts. The arrangement for green soybean production is that the 
land owner leases his land to the company for the dry season and provides his labor to the 
company for as a paid agricultural worker for production of the soybean. For the economic 
analysis the returns from green soybean are based on the crop gross margin and not the return 
from leasing the land. 

Table 54: Nam Seng Cropping Patterns 

   Nam Seng (MC1)  Nam Seng (MC2)   Nam Seng (SC1) 

   fwop fwp fwop fwp  Fwop Fwp Fwop Fwp   Fwop Fwp Fwop fwp 

   % % Ha ha  % % ha ha   % % ha ha 

Net cultivable area      130 130      220 220       264 264 

Wet Season (Jun - Dec)         
Rice (irrigated)  100% 100% 130 130  100% 100% 220 220   0% 100% 0 264 

Rice (rainfed)  0% 0% 0 0  0% 0% 0 0  90% 0% 238 0 

Fallow (no crop)  0% 0% 0 0  0% 0% 0 0  10% 0% 26 0 

Total  100.0% 100% 130 130  100.0% 100% 220 220   100.0% 100% 264 264 

Dry Season (Jan - Jun)         
Rice (irrigated)  85% 85% 111 111  85% 85% 187 187        

Soybean (green)            0% 75% 0 198 

Peanut  5% 5% 7 7  5.% 5% 11 11  8% 12% 21 32 

Garlic/shallots  10% 10% 13 13  10% 10% 22 22  7% 13% 18 34 

Sub-total Crop  100% 100% 130 130  100% 100% 220 220  15% 100% 40 264 

Fallow (no crop)  0% 0% 0 0  0% 0% 0 0   85% 0% 224 0 

Total  100.0% 100.0% 130 130  100.0% 100.0% 220 220   100.0% 100.0% 264 264 

                
Total Crop Intensity   200% 200%      200% 200%       105% 200%     

Source: Field visits and consultants estimates       
 
 
 
 

e. Incremental benefits from irrigation  

201. 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 
is expected to take place quickly as soon as the scheme is completed. The full potential of irrigated 
rice production during the wet season will be realized immediately as this land is currently used 
for rice and there is no change to the cropping pattern. In the dry season in MC1 and MC2 areas 
there also will not be any change to the current cropping pattern, except a marginal increase in 
productivity. In the SC1 area the productivity increase in wet season rice will occur immediately, 
while the full utilization of irrigation water during the dry season will also occur quickly as the bulk 
of the area is expected to be used for the production of green soybean by the Chinses lessee 
who is expected to take up the land as soon as irrigation becomes available. It is assumed that 
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the buildup takes two years. At full development the average incremental benefit per ha is 
KN3.671 million ($430). 
 
202. The agricultural benefits are combined with the cost in a conventional cost-benefit analysis 
(CBA). The cash flows are summarized in Table 56.  
 

5. Results of economic evaluation and sensitivity analysis 

203. The base case EIRR is 11%, which exceeds the ADB’s current threshold of 9% by a 
comfortable margin. The NPV at 9% is KN2,725 million. 
 
204. The results of the sensitivity analysis, as shown in Table 55, 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. The switching value (SV) indicate the 
percentage change in the parameter needed to reduce the EIRR to 9%. A SV for the benefits is -
21%, for capital costs it is 26% and for the O&M costs 50%. 
 

Table 55: Sensitivity Analysis 

 Item Change EIRR ENPV KN m EIRR % SV 

Base case  11% 2,725 - 

Capital 20% 8% -1,798 26% 

O&M 20% 10% 2,096 50% 

Benefits -20% 8% -1,299 -21% 

SV = switching value       
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Table 56: Summary of Nam Seng Cost-Benefit Analysis 

Year 

Costs Benefits Base Case Capital O & M Revenue 

Capital 
O&M 
costs 

Total 
Costs 

Net 
Agricultural 

Benefits 

Net Cash 
Flow 

26% 20% -20% 

Year 1 18,961,148 - 18,961,148 - 
-    

18,961,148 
- 

23,891,046 
-    

18,961,148 
-  

18,961,148 

Year 2  336,300 336,300 1,106,265 1,106,265 1,106,265 1,039,005 885,012 

Year 3  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 4  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 5  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 6  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 7  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 8  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 9  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 10  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 11  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 12  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 13  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 14  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 15  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 16  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 17  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 18  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 19  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 20  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 21  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 22  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 23  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 24  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 25  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 26  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 27  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 28  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 29  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

Year 30  336,300 336,300 2,253,739 2,253,739 2,253,739 2,186,479 1,802,992 

    EIRR 11% 8.1% 10% 8% 

    OCC 9.00% NPV @ 9%   2,725,134  (1,797,709)  2,095,834  (1,299,003) 

 
 
 


