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prepared. Option 1 incorporating a grade separated changeover was recommended on the 

grounds of better traffic operation but it is slightly more expensive and requires more land. 

2. At the PCC meeting on 19 October the Lao delegation stated their preference for the Option 

2 traffic changeover which is a signal controlled intersection at grade. This work will be 

built under the main Bridge Contract. 

3. Preliminary design and costs have been prepared for the upgrading of the Vientiane-Tha 

Deua road to dual carriageway over a length of 1 . 5 km. 

Border Control Facilities 

4. The operational, procedural and security requirements of the border facilities have been 

obtained through discussions with officials in relevant Departments including Customs, 

Immigration, Police and Health. This has given an estimate of general layout requirements, 

floor areas, staff numbers and security features. 

5. The single central administration building effectively comprises a number of separate small 

building units joined by a single large roof. Space between the building units can be 

developed progressively for expansion at minimum cost. 

6. The central building provides for both arrivals and departures, and comprises facilities for 

Customs, Immigration, Police, Health, Quarantine, a bank (foreign exchange), VIP room, and 

possibly a duty-free shop in Laos. Operation would require 30- 35 staff. 

7. Related facilities comprise parking and vehicle search/storage areas, an adjacent compound 

for warehouse/transit shed use, and check points at exits. 

8. Security at the Lao border facility would include a 2 m high perimeter brick fence, police 

observation post and entry/exit gates. If the bridge is to be used at night, security lighting 

would be required within the compound and on the bridge. A 2 m high fence has been 

proposed 40 m either side of the centreline of the bridge approach between the river and 

the Vientiane - Tha Deua road. · 

9. No specific proposals have been made for accommodation of the proposed Mekong Bridge 

operating body. However, there is sufficient space within the designated border control 

compounds for one or more buildings when requirements are known. 

Provision for Railway 

10. On the Lao side there are two route options. Route A runs north from the bridge generally 

on the alignment selected in the 1 969 OTCA study. Route B turns to the west parallel to 

the Vientiane Road and could connect to south east Vientiane as proposed in the report 

"Vientiane Schema Director et d'amenagement Urbain", Rapport Final, Mai '1989. In both 

cases a rail terminal could be built near Tha Naleng or near Vientiane. 
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11. Land should be reserved, or if necessary acquired, for future rail development in Laos. The 

question of which route to select should be determined in accordance with current regional 

planning studies in the Prefecture. Route A (northern) is preferred for railway operation 

reasons. 

Utilities 

12. Existing services for electricity, telephone, water supply and waste disposal in the vicinity 

of the bridge have been reviewed in both countries. Approximate demands for long term 

operation (after bridge construction) have been assessed, and would require a small increase 

of capacity for most services, especially telephone. 

13. Demands on services during construction have been assessed for both countries: 

a) Electricity supplies are adequate, but will require timely connection. 

b) Water supplies for construction activities are considered adequate as water may be 

drawn from thA river. Potable water for the Lao side and construction camp on the 

Thai side will require arrangements by the Contractor. 

c) Waste disposal arrangements will need to be arranged by the Contractor. Disposal 

must be in a sanitary and environmentally safe manner, to sites identified prior to 

the commencement of construction. The respective local authorities could assist 

in selecting appropriate sites. 

d) Telephone services will be essential to the smooth operation of the Project. These 

services are not of a high standard on the Lao side, and problems are expected. 

Appropriate services need to be reserved for the Project and negotiations on these 

matters should be completed as soon as possible. 

PART F SOCIAL AND ENVIRONMENTAL IMPACTS 

1 . The Social Impact Assessment assesses the social consequences of bridge construction and 

its associated road and rail linkages. It provides a profile of all affected groups: house and 

land holders, ferry users, owners and workforce, commercial houses, street stalls and hire 

vehicle drivers. A profile of attitudes towards the project is also provided, together with an 

assessment of potential impact and concerns. In addition, a review of potential public 

health concerns has been completed. The Environmental Impact Assessment has assessed 

the main impacts of construction and operation on the bridge and associated works on the 

local and regional resource base. 

Social Impact 

2. The project is well accepted and there is much goodwill towards it, but as the project moves 

towards implementation, more negative views will be generated. This is likely to be 
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restricted more to the Thai side, where the direct impact on houses and land will be 

greatest. 

3. Efforts should be continued to inform local people about the project, and to allow for their 

participation in planning, as far as is possible and desirable. It is recommended that a 

Community Relations Officer be employed by the Project to assist in maintaining linkages 

between the Project and the local community. 

4. For the construction site on the Thai side, where equipment and a site office will be 

maintained, it is recommended that land be rented rather than expropriated, thus further 

minimising the impact on land and housing at the river. 

5. The educational environment at the Ban Chommanee school will deteriorate both during and 

after construction. It is recommended that measures to reduce this impact be investigated. 

This should include consideration of relocation. 

6. Land acquisition is unlikely to be a major issue on the Lao side, where population densities 

are low and where there are only a few land owners. On the Thai side, land acquisition is 

a potentially major issue, especially close to the river and where housing is involved. Land 

acquisition laws and procedures are adequate and appropriate, but should be carefully 

implemented. The ROW should avoid dwellings wherever possible and practical. 

7. If the passenger ferries close, there will be a significant negative impact on owners and 

operators, their workforce, and small-scale traders. It would be preferable if these services 

were to continue, at least in the short-term. The vehicle ferries are a Lao operation, and a 

bridge will certainly end their cross-river activities. Two ferries and crews are involved. As 

they operate as a state enterprise, no serious problems are expected in finding alternative 

employment. 

8. Tourism is expected to increase; this brings both benefits and problems. The bridge project 

will be but one factor in this increase, and efforts to ameliorate negative impacts of tourism 

must be considered in a wider context than this project. 

9. Space under the bridge structure on the Thai side could be reserved as open space for the 

use of local residents, and under the management of the Chommanee community. It would 

be a benefit to this community if access under the approach structure was permitted. 

Public Health Impact 

1 0. There should be dialogue between the Lao and Thai governments before implementation of 

the Project. to reach an understanding on control measures, the potential for communicable 

diseases and for health check and quarantine practices at the border facilities. An ad hoc 

committee should be established for this purpose. At the same time, meetings with 

representatives of Labour, Customs and Immigration authorities should be promoted. 
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11 . All workers and drivers should receive a basic health check prior to employment, and any 

labourers from l<hong Island should hold schistosomiasis-free certificates. Since both health 

services have limited resources, the Mekong Bridge Contractors might consider bearing the 

expense. It would be useful to screen workers for drug abuse (especialy heroin) and to 

provide AIDS education. The bilateral committee should review this. 

12. Thai labour laws set standards for sleepng space, drinking and domestic water supply, 

cooking, sanitation, latrines, lighting, ventilation, and the like. These standards should be 

observed as a minimum. 

13. A first aid post should be established at each construction site and at labour camps, if 

established. This is required by Thai law. These units should cooperate and liaise with local 

health authorities, maintain health promotion campaigns in the camp, and oversee aspects 

of camp sanitation. 

14. Patterns of malaria and STDs are different in the two countries, and therefore specific 

regimens are required to prevent future drug resistance and to reduce cost. Experts in these 

fields from Laos and Thailand should outline the regimen f~r treatment and prevention. 

15. A public health officer with small quarters and limited facilities is required for this purpose. 

Veterinarians should be posted to inspect imported animals. The formalities of this could 

be reviewed and modified by the bilateral committee. 

16. A special health information system to monitor the health situation during the bridge 

construction period, and afterwards, could be established. This would provide a system of 

monitoring changes in disease patterns, if any, arising from increased cross-border traffic. 

Environmental Impact 

17. There will be no significant effects on water quality, fisheries and archaeological values on 

the Thai side. Subject to the implementation of adequate controls, there will be no 

significant effect on air quality. 

18. The land use impact is described as being indefinable because the nature and significance 

of any impact will be determined by a range of economic and commercial responses, the 

responses of the two governments, and the subjectivity involved in defining the significance 

of land use changes. Notwithstanding these uncertainties, there is nothing to suggest that 

the bridge itself would create a land use management situation outside the control of any 

government acting on well considered advice. 

19. Construction camps should be located away from flood-prone areas, the river and shallow 

wells. Their solid waste disposal should be completed in a non-polluting manner. In 

addition, sewerage and waste water disposal should be to soak wells and seepage pits, well 

separated from local aquifiers. Safeguards have been recommended for the disposal of oil 

and grease. 
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PART F SOCIAL AND ENVIRONMENTAL IMPACTS 

1. SOCIAL IMPACT ASSESSMENT 

1.1 INTRODUCTION 

The essential element of the social impact assessment (SIAl has been the 
determination of any social consequences of bridge construction and associated road 
and rail works, within the context of the national laws and local regulations of the 
Lao PDR and Thailand. 

The SIA builds a social and attitudinal profile of each affected group, based on 
questionnaire data and qualitative information. Quantitative data has been gathered 
against a background of fieldwork involving discussions with local officials, business 
people, community and religious leaders, and villagers. The SIA includes a discus
sion of public health issues. 

1.2 BACKGROUND 

1.2.1 Culture, Ethnicity and History 

This section summarises Appendix E 1 of the Final Report of Associated Works 
(August 1990), hereafter refered to as FRAW. 

Culturally there is little to distinguish the people on each bank of the river in the 
project area. As ethnic Lao, their language, habits, festivals, religious beliefs and 
lifestyles are similar. These aspects are influenced by the rice-growing cycle, the 
river, Buddhism and a belief in spirits. 

The history of the people on the both banks of the river has, until recently, been 
driven by the same forces. The known history of the project area is a long one, 
going back at least to the eight century AD, and the area has come under the influ
ence of Khmer, Thai, Burmese and Lao rulers. 

Nong Khai town dates from the early 19th Century, becoming the administrative 
centre for the area in the 1880s. This did not last long, however, as after the 1893 
Franco-Siamese Agreement was signed, the Siamese had to move their administra
tion to Udorn. It is only from this time, with a colonial government in Vientiane, that 
the histories of the two sides of the river begin to diverge. 

World War II saw Thailand take control of some parts of Laos, but this was short
lived. The area then became a stage for great power rivalries, with the Lao PDR 
eventually coming into existence in December 1975. Since late 1988 there has 
been a sustained improvement in relations following a period of tension. 

1.2.2 Economic and Social Characteristics of the Project Area 

Vientiane Province and Municipality together had a population of 630,000 (51% 
male; 49% female) in 1988, while Nong Khai Province had a population of 850,000 
(50% male; 50% female) in 1988. Population density in Nong Khai was 116 persons 
per km 2

, while in Vientiane Province it was about 15 persons per km 2
• 

Villages in the project area tend to be strung out along roads rather than clustered 
(which is the usual lowland Lao pattern), and all are integrated within the market 
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system. Life continues to revolve around the rice-growing cycle for most people. The 
basic social unit is the nuclear family with matrilineality being the rule. Until recently 
villages have tended to be reasonably self-sufficient, although temporary migration 
was common. On the Thai side, change has been especially rapid since the late 
fifties. 

Houses are a significant investment for most people, and their construction is sur
rounded by ritual. It is usually a family or community task, and a house is built so as 
to "align" people. The house is central to family life, and moving house may be a 
traumatic experience for people. Land is also important, as cultivation is a family 
activity. Village land was carefully chosen to provide water, forest, and areas of 
both low and upland. Land was sufficient for family consumption, and villagers had a 
respect for the land they worked, and this was reflected in various ceremonies. Land 
has traditionally had a use-value for villager, but today villagers also see the signifi
cance of its exchange-value. 

1 .3 METHODOLOGY 

1.3.1 Social and Attitudinal Surveying 

There were 3 stages in the completion of the SIA: 

a) Reconnaissance Survey 

This involved an assessment of the sites for bridge and road and rail alignment 
development, and discussions with villagers, officials, and religious and 
community leaders. The survey was conducted over a short time, based on 
opportunity discussions, and was not meant to be systematic, but identified some 
concerns, issues and attitudes, and suggested the scope for more detailed 
interviewing. 

b) Delineation Survey 

Based on the results of the initial reconnaissance, a two-person team carried out a 
more detailed survey over a longer period of time. Experienced field workers, fluent 
in local languages, were used to elicit qualitative data from community leaders, reli
gious leaders, women's groups, traders, and groups who would be directly affected 
by construction. 

c) Social and Attitudinal Profile Surveys 

From this qualitative information, survey forms were designed so that social profiles 
of all groups could be constructed, together with an assessment of attitudes. The 
results provided the basis for the recommendations of the SIA. 

For the area around Nang Khai a team of staff and students from the Department of 
Social Science, Mahidol University at Salaya, was used. Two women staff members 
with extensive field experience in the Northeast acted as field supervisors. The 
students (6 women, 4 men) were all postgraduates, with fieldwork experience. Four 
were native Lao speakers, having been born in the region, and the others could 
speak and/or understand the local language. 

On the Lao side a team of 13 (9 men, 4 women) was used, all of whom spoke the 
local language. This team was assembled and supervised by the Institute for Urban 
Planning and Technical Studies. All had previous field experience. 
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1.3.2 Extent of Social Surveying and Data Analysis 

The extent of surveying was different on each bank of the river and, in part, 
reflected expected impacts. In Thailand a total of 550 questionnaires were adminis
tered, with 252 being completed in the Lao PDR. Details concerning sample sizes 
may be found in Section E of the FRAW. 

Data collected by questionnaire was analysed to produce separate social and attitu
dinal profiles of the following groups: 

Lao PDR 

Ban Dong Pho Si 
Ferry users 
Ferry owners and operators 
Ferry workforce 
Commercial houses 
Street stalls 
Samlors and taxis 

Thailand 

Ban Chommanee/Lao 
Ban Don Dang Tai/Nua 
Ban Samakki/ Khok Mang Ngao 
Ban NaKai 
Ban Nong Doen 
Ban Lao Thong 
Ferry users 
Ferry owners 
Ferry workforce 
Commercial houses 
Street stalls 
Samlor riders 

For each village a distinction was made between house and land owners and renters 
in the right of way and those outside it. As it turned out, few persons renting 
houses or land were identified. 

Attitudes were assessed using a modified summated rating (Likert) scale where 
positive and negative statements are presented to respondents for agree
ment, disagreement or no opinion responses. This allows for a general attitude scale 
for each group, and an assessment of each statement (Ary, Jacobs and Razavieh, 
1972). The survey forms and attitude scale results were set out in Appendices E1 
and E2 of the FRAW. 

1 .4 SOCIAL IMPACT ASSESSMENT 

1 .4.1 Social Profiles 

a) Commercial Houses and Street Stalls 

lao PDR 

All respondents were women, 44% of whom were operating snack bars or restau
rants and another third street stalls. They had been in operation for an average of 
under 4 years. The number of staff employed was around 2 per establishment, the 
majority being females. Two-thirds operated from rented premises. 84% estimated 
that less than a half of their business came from cross-river trade, while more than 
one-third felt that none of their business was related to this trade (see Table F1). 

Thailand 

A third of respondents operated general goods stores, while another quarter had 
street stalls. About one-half of them had been operating for more than 5 years. 
Each establishment employed about four staff, half of them women. Just over 
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TABLE F1 COMMERCIAl HOUSES AND STREET STAllS 

. Location 
Passenger ferry terminal 

- Vehicle ferry terminal 
- Railway station 

. Type of operation 
- General goods store 
- Guest house/hotel 

Street stall 
Restaurant/snack bar 

- Souveniers 
- Clothing 
- Other 

. Years in operation 

. Average no. of employees 

. Rented premises 
- Average rental 

. % of l;>usiness from cross-
river trade 

0% 
<50% 
>50% 

THAILAND 
(n=75)% 

84.0 
5.3 

10.7 

33.3 
2.7 

22.7 
5.3 

21.3 
6.7 
8.0 

Range: 1 year 40.0 
2-3 years 13.0 
4-5 years 11 .0 
> 5 years 36.0 

4.3 persons 

53.3 
863 baht/month 

66.7 
21.3 
12.0 

lAO PDR 
(n=32)% 

87.5 
12.5 

6.3 
0.0 

31.3 
43.7 

6.3 
0.0 

12.5 

Ave: 3.8 years 

2.2 persons 

68.7 
6749 kip/month 

37.5 
46.9 
15.6 

half operated from rented premises, and two-thirds estimated than none of their 
ousiness was due to cross-river trade; only 1 2% claimed that more than half of their 
business came from this trade (see Table F1). 

b) Ferry Owners and Operators 

lao PDR 

All ferry operators on the Lao side were men. On average they were married with 3-
4 dependents, educated to primary school level, and aged about 40 years, and all 
were house owners. 91% owned their ferries, for an average of 11 years, and most 
wished to continue in this business. The average reported income appears unrealis
tically low (Table F1). 
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Thailand 

Of the 1 0 ferry owners (there are a large number of registered ferry names, but few 
operate and with only a few owners) interviewed on the Thai side, one-half were 
women. Only 20% had an education above primary level, most were married with 4 
dependents, and were aged around 40 years. Most owned their houses and all 
owned their ferries. On average they had been operating for 14.5 years. Oddly, 
none wished to continue in this business. Their reported income is considered an 
under-estimate (Table F2). 

TABLE F2 FERRY OWNERS AND OPERATORS 

1. GENERAL 
. Sex 

-Male 
-Female 

. Marital Status 
- Married 
- Not Married 

. Education 
-None 
- Primary 
- Secondary 

. Secondary Occupation 
- Official 
- Trader 
- Labourer/Driver 
-None 

. Age 
- Range 
-Average 

. Dependents 
-Average 

. House 
-Own 
- Rent 
- Average rental 
- Location: in local area 

2. FERRY 
. Own ferries 
. Rent ferries 

- Rental 
. Years operating 

- Range 
-Average 

. No. of ferries 

. Average reported income 

. Wish to continue in ferry trade 

FSU/SECF 

THAILAND 
(n= 10)% 

50.0 
50.0 

70.0 
30.0 

20.0 
60.0 
20.0 

0.0 
50.0 
20.0 
30.0 

30-51 years 
41.2 years 

4.1 persons 

80.0 
20.0 

500 baht/month 
100.0 

100.0 
0.0 

50-30 years 
14.5 years 

19 boats 
3,200 baht/month 

0.0 

F-5 

LAO PDR 
(n = 11) % 

100.0 
0.0 

90.9 
9.1 

9.1 
72.7 
18.2 

36.4 
36.4 

9.1 
18.2 

29-59 years 
41.2 years 

3.4 persons 

100.0 
0.0 
n.a. 

100.0 

90.9 
9.1 

3,000 kip/month 

4-20 years 
11 years 
18 boats 

158,733 kip/month 
90.9 



c) Ferry Workforce 

Lao PDR 

All respondents were men, and two-thirds had a primary education while another 
third had been to high school. On average, they were married men in their late 30s, 
with about 4 dependents, and were house owners. About half of them were land
owners and engaged in agriculture as a secondary occupation. More than two-thirds 
had been engaged in their present work for in excess of 4 years, and almost all 
wished to continue it (Table FJ). 

TABLE F3 FERRY WORKFORCE 

THAILAND LAO PDR 
(n= 10)% (n = 11) % 

1. GENERAL 
. Sex 

-Male 97.3 100.0 
- Female 2.7 0.0 

. Marital Status 
- Married 48.6 88.0 
- Not Married 51.4 12.0 

. Education 
-None 0.0 0.0 
- Primary 37.8 64.0 
- Secondary 45.9 36.0 
- Higher 16.2 0.0 

. Secondary Occupation 
- Agriculture 5.4 52.0 
- Trader 16.2 12.0 
- Other unskilled 18.9 0.0 
-None 59.5 36.0 

. Dependents 
- average no . 0.6 persons 3.6 persons 

. Age 
- Range 15-57 years 22-65 years 
- Average 28.2 years 38.7 years 

. House 
-Own 81.1 100.0 
- Rent 18.9 0.0 
- Average rental 293 baht/month n.a. 
- Location: in local area 100.0 64.0 

. Landowner 27.0 52.0 

2. FERRY 
. Length of employment 

< 2 years 51.4 8.0 
3-4 years 13.5 24.0 
> 4 years 35.1 68.0 

. Reported income 148 baht/day 748 kip/day 

. Full-time ferry worker 35.1 100.0 

. Want to continue in this work 54.1 96.0 
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Thailand 

Only one respondent was female. Most of these workers were aged in their late 
20s, and had a primary (38%) or secondary (46%) education. Less than half were 
married, and of those who were, their families were small. Less than a third were 
landowners, and more than half had no secondary occupation. Only a third were 
full-time ferry workers, and about half of them wanted to change their occupation. 
One-half of the respondents had been in this work for less than two years 
(Table F3). 

d) Ferry Users 

A profile of this group is presented in Table F4. The survey on each side included 
both Lao and Thai. ·Of the 258 respondents, 52% were men and 48% were 
women, while 61% were Thai and 39% Lao. The average age of ferry users was 
37 years, and about one-third were going to the other side to visit relatives or 
friends. For a fifth of them, it was their first trip. 

TABLE F4 FERRY USERS 

. Sex 

. Nationality 

. Age 

. Reason for Trip 

. Frequency of Travel 
(this year) 

- Male 
- Female 

- Thai 
- Lao 

- Range 
- Average 

- Visit friends 
or relatives 

- Trade 
- Business/Work 

Tourism/Travel 
- Festival 
- Other 

- 1st Trip 
- 2-10 Trips 
- > 10 Trips 
- no answer 

THAI-SIDE 
SURVEY 

(n= 152)% 

47.4 
52.6 

71.1 
28.9 

17-68 years 
37.2 years 

29.0 
34.1 
18.2 
13.6 

2.8 
2.3 

21.7 
19.7 
58.6 

0.0 

LAO-SIDE 
SURVEY 

(n= 106)% 

57.5 
42.5 

47.2 
52.8 

13-70 years 
36.1 years 

41.5 
17.9 
15.1 
7.5 
0.0 

17.9* 

24.5 
37.7 
36.8 

0.9 

TOTALS 
% 

51.6 
48.4 

61.2 
38.8 

13-70 years 
36.8 years 

33.9 
28.2 
17.1 
11.4 

1.8 
7.5 

22.9 
27.1 
49.6 

0.4 

* A proportion of these were going to Nang l<hai to use services such as telephone and hospitals. 
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e) Taxis and Samlors 

lao PDR 

All respondents were male and operated at the Tha Duea passenger ferry terminal. 
Two-thirds of them operated taxis, while the remainder rode motorised 
samlors. About half of them have been operating for 2 years or less, and their 
reported average income is 45,105 kip per month (see Table F5). 

Thailand 

All respondents were male and were interviewed at the Tha Sadej passenger ferry 
terminal, their regular location, and all rode motorised samlors. Four-fifths of them 
had been in this employment for more than five years, and reported an average 
monthly income of 2,300 baht (see Table F5). 

TABLE F5 TAXIS AND SAMLORS 

1 . 

2. 

GENERAL 
. Sex -Male 

-Female 

WORK 
. Regular location 

- Ferry terminal 
- Elsewhere 

. Vehicle -Taxi 
- Motorised Samlor 

. Years operating 
2 years or less 
>2-5 
<5 years 

. Average reported income 

f) House and land Holders 

THAILAND 
(n= 10)% 

100.0 
0.0 

80.0 
20.0 

0.0 
100.0 

20.0 
0.0 

80.0 

2,300 baht/month 

LAO PDR 
(n=19)% 

100.0 
0.0 

100.0 
0.0 

68.4 
31.6 

47.4 
21.1 
31.6 

45,105 kip/month 

Table F6 summarises the data for this group, disaggregated by community and 
expected position in relation to the right-of-way (ROW). 62% of respondents were 
females, as a deliberate effort was made to interview women. No attempt has been 
made to breakdown the Lao side results as the survey line had not been marked, so 
villagers did not have an idea of the likelihood of losing their house or land. 
In addition, the projected area of acquisition was altered after surveying had been 
completed. 

FSU/SECF F-8 



Ban Dong Pho Si (Lao PDRl 

This village of 264 households (1 ,461 persons) stretches along two roads. There is 
a temple, with an unfinished ubosot, but the village appears to lack a clearly defined 
centre. One reason for this might be that there are many migrants to the village, 
some from distant provinces. These people have arrived in a traditional migration 
pattern and a number have work in nearby factories. 

This commercial and light industrial development close to the village means it no 
longer presents the profile of 'a rice-growing community. ··only 38% of respondents 
claimed to be primarily engaged in agricultural activities, while only 14% of their 
families were so engaged -- the trend away from agriculture is clear. Even so, just 
under half of the surveyed households claimed to be rice-growers, with about half of 
these growing two crops a year. About one-third of rice-growers regularly sell or 
trade rice, and usually one-quarter to three-quarters of their crop. Land prices 
quoted for a house lot were 2-3 baht weights of gold (1 baht weight = approx. 
4,800 baht cash), while fields were usually 4-6 baht weights, but up to 1 0 per rai. 
56% of respondents claimed to be landowners. 

Respondents indicate a different educational profile to Thai respondents. A higher 
percentage have no education but, at the same time, more have completed second
ary schooling. 

In terms of occupation, about one-quarter of family members work in urban areas, 
and almost 78% of these work as labourers, and the remainder as officials (soldiers, 
nurses, teachers, etc.). The people of Dong Pho Si take on a range of household 
production activities including raising livestock and growing vegetables, mainly for 
household consumption. 

Housing conditions appear similar to villages surveyed in Thailand, although fewer 
houses have toilets and bathrooms (69%), and only 4% of households have rain
water collection jars. Interestingly, in an area where ponds for domestic use water 
or fish appear a likely proposition, few villagers have these (8.8%). Only 16% of 
respondents claimed to "rent", but in each of these cases they owned their house 
while occupying government land, apparently rent-free. 

Dong Pho Si has three observable levels of stratification within it: (i) wealthier, long
established villagers, some with a store attached to their house, facing the roads; 
(ii) other long-established villagers; and (iii) recent migrants. Generally, those who 
have been long established are reasonably well-off, with well-constructed wooden 
houses, some of them painted, and with electricity. For many of the newcomers life 
is not so good, as they live in poor housing and unsanitary conditions. Their houses 
are small, of thatch and bamboo, and not well-constructed. Drainage is poor, and 
the houses are clustered together on small pieces of land, not all with electricity. 

Ban Chommanee and Ban Lao 

These villages, associated with Wat Chommanee, were said to have been first estab
lished more than 400 years ago. Ban Lao was separated from Chommanee, for 
administrative purposes, in 1965. They share a school and temple, although a new 
temple, Wat Lao Meechai, has been built on the eastern edge of Ban Lao. 

Ban Chommanee had a population of 1,023 people ( 180 households). There were 
498 females and 525 males, with 26.1% of the population aged 14 years and under 
and 11.4% aged more than 50 years. Chommanee is a relatively wealthy village, 
where houses are well-constructed, using modern materials, and most households 
have motorised vehicles. Ban Lao has 126 households (517 persons), with 
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TABLE F6 VILLAGE PROFILES 

LAO & DONDAENG SAMN<KI & NA KAI NONG DOEN LAO THONG DONG PHOSI 

CHOMMANEE NORTH/SOUTH KHOK MANG NGAO (LAOPDR) 

IN NOT IN NOT IN NOT IN NOT IN NOT IN NOT All 

ROW IN ROW ROW IN ROW ROW IN ROW ROW IN ROW ROW IN ROW ROW IN ROW HOUSEHOLDS 

(n-64) (n•36) (n~37) (n-34) (n~8) (n•6) (n•29) (n-27) (n•10) (n-29) (n-8) (n•9) (n•66) 

% % % % % % % % % % % % % 

1. RESPONDENT 

Sex 

- Male 33.3 33.3 43.2 23.5 25.0 50.0 13.8 18.5 20.0 24.1 25.0 22.2 32.4 

- Female 66.7 66.7 56.8 76.5 75.0 50.0 86.2 81.5 80.0 75.9 75.0 77.8 67.6 

Average Age (Years) 43.7 47.7 44.6 46.4 33.6 45.0 39.7 40.9 46.1 43.2 44.8 42.4 39.0 

Education 

- None 3.7 5.6 2.7 0.0 0.0 0.0 o.o o.o 0.0 3.4 0.0 11.1 16.2 

- Primary 55.6 91.7 78.4 70.6 62.6 83.3 96.6 100.0 90.0 93.1 100.0 89.9 57.4 

- Secondary 31.5 2.8 13.6 23.5 0.0 16.7 3.4 0.0 10.0 3.4 0.0 0.0 26.6 

- Higher 9.3 0.0 5.4 5.9 37.5 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 

Occupation (Main) 

- Agriculture 35.2 66.7 29.7 11.8 25.0 33.3 79.3 85.2 100.0 86.2 50.0 65,6 38.2 

- Trader I Shop 25.9 11.1 29.7 17.6 12.5 16.7 17.2 7.4 o.o 0.0 0,0 0.0 17.6 

- Official 22.2 0.0 8.1 5.9 37.5 16.7 0.0 o.o 0,0 0.0 o.o 0.0 8.6 

- Labourer 9.3 6.6 5.4 2.9 0.0 0.0 3.4 o.o 0.0 6.9 25.0 0.0 13.2 

- Other 7.4 16.7 24.3 61.8 25.0 33.3 o.o 7.4 0,0 6,9 25.0 44.4 22.2 

Secondary Occupation 

- Agriculture 25.9 30,6 37.8 8.8 12.5 0,0 44.8 17.2 10.0 13.9 12.5 0.0 27.9 

- Trader I Shop 11.1 13.9 8,1 5.9 0.0 o.o 10.3 3.4 10.0 3.4 0,0 11.1 5.9 

- labourer 1.9 0.0 8.1 5.9 12.5 0,0 20.7 7.4 10.0 6.9 0.0 11.1 2.9 

- Other 3.7 5.6 0,0 0.0 0.0 0.0 0.0 7.4 0,0 6.9 0,0 11.1 7.4 

- None 27.4 50,0 55,6 76.5 75.0 100.0 24.1 63.0 70.0 69.0 87.5 66.7 55.9 

2. FAMILY 

. Average size (persons) 5.4 5.2 5.3 4.8 6.9 5.7 6.6 5.0 6.1 5.4 6.1 5,6 4.8 

. Range (persons) 2-9 1-9 2-9 2-9 2-9 2-9 3-9 2-9 3-9 2-9 3-9 1-9 1-10 

, Average age (years) 24.6 22.8 25.3 27.7 16.0 23.4 24.5 23.4 28.6 26.8 21.6 19.4 18.6 

- Range<15 years 36,7 41.6 40.8 38.3 60.0 38.2 28.6 38.2 24.6 41.0 42.9 50.0 50.3 

15-60 years 58.5 53.2 55.1 53.7 38.2 58.8 69.3 55.1 67.2 61.3 55.1 46.0 48.5 

>60 years 4.8 5.3 4.1 8.0 1.8 2.9 2.1 6.6 8.2 7.7 2.0 4.0 1.2 

. Educ.atlon 

-None/Not in school 18.0 17.6 18.4 18.5 40.0 38.2 14.1 15.4 1.6 12.2 20.4 32,0 31.7 

-Primary 36.0 67.0 62.8 45.7 49.1 50.0 78.1 77.7 88.5 82.7 77.6 56.0 42.4 

-Secondary 14.9 14.4 18.8 28.4 7.3 11.8 7.3 7.4 9,8 5.1 2.0 8.0 25.6 

-Higher 27.7 11.7 0.0 7.4 3.6 0.0 0.5 o.o 0.0 0.0 0.0 4.0 0.3 

. Occupation (main) 

-Agriculture 27.7 45.2 37.8 22.8 64.5 35.3 64.1 62.5 85.2 68.6 32.7 40.0 14.3 

-Trader 14.9 3.2 14.2 12.3 3.6 8.8 7.8 2.9 0,0 0.6 0.0 4.0 4.0 

-Ofliclal 11.4 0.6 5.6 9.3 9.1 2.9 1.0 0.7 3,3 1.3 0.0 16.0 1.7 

-labourer 19.7 13.8 13.8 12.3 9.1 23.5 9.9 6.3 0.0 9,6 36.7 32.0 12.3 

-Housewife 3.1 6.4 6.1 14.8 3.6 5.9 0.6 2.2 1.6 3.2 4.1 8.0 2.0 

-None/Other 23.2 30.9 23.5 28.4 20.0 23.6 16.7 26.6 9.8 16.7 26.5 32.0 66.7 

. Secondary Occupation 

-Agriculture 27.7 34.0 38.3 21.6 49.1 23.6 40.6 19.7 18.0 21.2 30.6 26.0 9.7 

-Trader 4.6 2.7 2.0 3.7 0.0 0.0 6.1 2.3 1.6 2.6 0.0 6.0 0.7 

-labourer 0.3 0.0 1.6 1.2 1.8 0.0 8.0 7.4 31.1 16.4 8.2 2.0 0.0 

-Housewife 1.7 1.6 0.6 0.6 0.0 0.0 1.1 . 1.6 0.0 0.0 0.0 0.0 0.0 

-Other 0.0 0.0 0.0 0.0 0.0 0,0 o.o o.o 0,0 0.0 o.o 0.0 0.3 

-None 67.5 61.7 57.7 72.8 49.1 76.6 46.1 69.9 49,2 60.9 61.2 66.0 89.3 

. Relatives Across 14.8 16.7 43.2 14.7 25.0 16.7 10.3 3.7 10,0 6.9 0,0 11.1 42.6 

the Border 

3. LAND 

-land Owner 63.7 72.2 35.1 44.4 37.5 50.0 79.3 66.7 100.0 69.0 50.0 33,0 65.9 

-Area Owned 

. Average size (ral) 4.9 9.8 9.9 4.8 2.0 3,0 9.9 13.0 21.0 23.6 12.0 7.0 6.6 

. Range 1-5 ral 65,5 61.6 61.5 81.3 66.7 100.0 43.5 44.4 10.0 20.0 0.0 33.3 5.0 

5-10 raJ 27.6 7.7 7.7 6.2 33.3 0.0 17.4 27.8 0.0 10.0 60.0 33.3 40.0 

>10 ral 6.9 16.7 5.4 2.9 0.0 0.0 39.1 27.8 0.0 13.8 60.0 11.1 67.6 

-Rent Land 1.9 16.7 5.4 2.9 0.0 0.0. 10.3 14.8 0,0 13.8 50.0 11.1 36,6 
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TABLE F6 (cont'd) 

LAO & DON DAENG 

CHOMMANEE NORTH/SOUTH 

IN NOT IN NOT 

ROW IN ROW ROW IN ROW 

(n-54) (n-36) (n•37) (n-34) 

% % % % 

4. INCOME/HOUSEHOLD ACTIVITIES 

-Family Members Work In 11.1 0.0 2.7 0.0 

Capllal (1) 
. Average Duration (months) 7.0 - 1.0 -
-Family Members Work 51.9 44.4 40.5 61.8 

In Urban Area (2) 

. Type ol Work 
-Labourer 25.0 81.3 40.0 33.3 

-Official 67.9 12.6 33.3 38.1 

-Trader 7.1 0.0 20.0 14.3 

-Driver 0.0 6.2 o.o 9.6 

- Samlor/Taxl o.o 0.0 6.7 0.0 

-Others 0.0 0.0 0.0 2.9 

-Additional Household 

Production 

-Raise poultry 40.7 38.9 35.1 23.6 

-Raise caHie/plgs 11.1 11.1 5.4 6.8 

-Fish 29.6 2.8 21.6 2.9 

- Orhards or flowers 16.7 27.8 27.0 14.7 

-Vegetable or Upland 27.8 72.2 35.1 11.6 

Crops 

-Labouring 11.1 19.4 18.9 6.8 

-Trade/ shop 11.1 30.6 24.3 14.7 

- Samlor/taxl o.o 6.6 2.7 0.0 

-Rice Farmers 
• o/o of Households 29.6 33.3 32.4 14.7 

. Crops/year- 1 68.8 76.0 76.0 100.0 

-2 31.2 25.0 26.0 0.0 

. Sell or trade rice crop 12.5 16.7 25.0 20.0 

- o/o Sold or traded: 

-1-25% 50.0 0.0 33.0 0.0 

-26-50% o.o 60.0 66.0 0.0 

-51-75% 50.0 60.0 0.0 100.0 

5. HOUSE 

-Owner 100.0 100.0 86.5 85.3 

-Renter 0.0 0.0 10.8 14.7 

-Paying-off o.o 0.0 2.7 0.0 

-Average Ownership Time 24.5 3.4 26.0 25.5 

(years) 
- House Site Registered 100.0 97.2 100.0 100.0 

- Have Recently Sold House 0.0 0.0 8.3 2.9 

-Average Size of House- 263.6 224.6 607.6 463.3 

site (wah2) 
~Fixtures 

. Tubewell 3.7 2.8 10.8 5.9 

. Shallow well 31.5 13.9 67.6 38.2 

. TolleVBathroom 88.9 94.4 81.8 82.4 

. Rice Barn 9.3 11.1 13.5 2.9 

. Animal Pens 20.4 6.3 27.0 6.6 

. Rainwater Tank 5.6 8.3 16.2 5.9 

. Rainwater Jars 49.0 61.0 47.0 26.6 

(all sizes) 

. Ponds 18.5 5.6 26.0 10.2 

(domestic water/fish) 

-House size 
. Small 9.3 16.7 16.2 17.6 

. Average 46.3 41.7 32.4 14.7 

. Large 44.4 41.7 51.4 67.6 

-Construction Materials 

. Bricks/cement 31.5 22.2 33.9 36.4 

. Wood 37.0 55.6 41.5 36.4 

. Wood/bricks 31.5 22.2 24.5 27.3 

-Roo! Materials 

. Metal 75.9 80.6 75.7 73.5 

. Wood 0.0 0.0 0.0 0.0 

. Cement Fibre 24.1 16.7 21.6 2.9 

. Other 0.0 2.8 2.7 23.6 

"9.1o/o of houses were constructed from other, less permanent, materials. 

(1) Bangkok for Thai-side respondents; Vientiane for Lao-side respondents. 

(2) Nang Khal for Thai-side respondents; Tha Dua, Tha Nalong or 

Sal Fang for Lao-side respondents. 

FSU/SECF 

VILLAGE PROFILES 

SAMAKKI & NA KAI NONG DOEN LAO THONG DONG PHOSI 

KHOK MANG NGAO (LAOPDR) 

IN NOT IN NOT IN NOT IN NOT ALL 

ROW IN ROW ROW IN ROW ROW IN ROW ROW IN ROW HOUSEHOLDS 

(n•6) (n•6) (n-29) (n•27) (n-10) (n-29) (n-8) (n-9) (n-66) 

% % % % % o/o % % % 

12.5 o.o 6.9 7.4 20.0 13.8 0.0 0.0 5.9 

6.0 - 3.5 3.0 2.5 4.5 - - 8.3 

37.5 50.0 72.4 48.1 50.0 44.8 50.0 66.7 22.2 

33.3 33.3 76.2 61.5 60.0 69.2 100.0 50.0 77.8 

66.7 33.3 9.5 16.4 20.0 16.4 0.0 33.3 22.2 

o.o 0.0 0.0 16.4 o.o 7.7 0.0 0.0 0.0 

0.0 0.0 9.5 0.0 0.0 o.o 0.0 0.0 0.0 

0.0 33.0 0.0 7.7 0.0 0.0 0.0 33.3 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

62.6 66.7 69.0 63.0 80.0 72.4 87.6 66.7 67.1 

37.6 0.0 6.9 18.6 20.0 17.2 0.0 22.2 13.2 

37.5 16.7 27.6 7.4 0.0 10.3 26.0 33.3 7.4 

25.0 0.0 0.0 7.4 20.0 20.7 0.0 0.0 0.0 

0.0 0.0 34.6 29.6 20.0 44.6 25.0 0.0 26.0 

37.6 16.7 46.3 29.6 50.0 55.2 56.3 44.4 27.9 

12.6 16.7 34.6 29.6 40.0 20.7 0.0 22.2 10.3 

25.0 16.7 0.0 29.6 0.0 0.0 0.0 22.2 0.0 

25.0 33.0 96.6 88.9 100.0 86.2 62.6 65.6 42.6 

60.0 100.0 100.0 83.3 100.0 100.0 20.0 100.0 57.1 

60.0 0.0 0.0 16.7 0.0 0.0 80.0 0.0 42.9 

0.0 o.o 6.9 8.3 20.0 32.0 40.0 0.0 32.1 

- - 100.0 o.o 60.0 62.5 0.0 - 0.0 

- - 0.0 100.0 60.0 27.6 100.0 - 85.7 

- - 0.0 0.0 0.0 0.0 0.0 - 14.3 

100.0 100.0 100.0 96.3 100.0 100.0 87.5 100.0 83.8 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.2 

0.0 0.0 0.0 3.7 0.0 0.0 12.5 0.0 0.0 

11.8 13.3 28.2 39.0 27.7 28.9 17.6 27.3 10.4 

100.0 100.0 96.6 96.3 90.0 86.2 87.6 100.0 n.a 

12.5 0.0 0.0 3.7 0.0 0.0 12.5 0.0 16.2 

312.3 240.3 681.0 456.6 468.0 503.6 302.5 311.0 n.a 

50.0 0.0 48.3 25.9 20.0 13.8 0.0 33.3 0.0 

12.5 16.7 34.5 33.3 30.0 20.7 0.0 11.1 47.1 

100.0 100.0 93.1 66.7 80.0 75.9 87.5 77.8 69.1 

25.0 16.7 75.9 69.3 60.0 55.0 75.0 65.6 20.6 

62.5 33.3 65.5 51.9 80.0 67.0 62.6 33.3 54.4 

0.0 0.0 3.4 0.0 10.0 6.9 0.0 0.0 26.6 

50.0 60.0 41.4 46.1 80.0 65.2 50.0 66.7 4.4 

50.0 33.3 24.1 11.1 10.0 10.3 o.o 22.2 6.8 

25.0 o.o 17.2 37.0 30.0 31.0 50.0 44.4 50.0 

37.6 83.3 44.8 37.0 40.0 38.0 37.5 11.1 36.8 

37.5 16.7 37.9 25.9 30.0 31.0 12.6 44.4 13.2 

75.0 16.7 17.2 14.8 20.0 20.7 37.6 .33.3 6.9 

12.5 33.3 44.8 70.4 60.0 69.0 50.0 44.4 61.8 

12.5 60.0 37.9 20.0 10.3 12.5 22.2 13.2 22.2 

75.0 100.0 82.8 88.9 60.0 72.4 75.0 77.8 91.2 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.1 2.9 

25.0 0.0 17.2 7.4 20.0 6.9 25.0 11.1 0.0 

0.0 0.0 0.0 3.7 0.0 13.8 0.0 0.0 6.9 
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225 males and 292 females, and 28.4% aged 14 years or less and 16.2% over 50 
years. Lao is well-developed, with electricity, good sanitation and convenient 
communications. 

These two villages exhibit a basic difference: Ban Lao is more agricultural in orienta
tion, being located slightly inland, and close to irrigated fields. As the impact of the 
bridge is likely to be greater in Chommanee, the "in ROW" results reflect the situa
tion in that village more than Lao. For the Project the significant factors are that 
persons in the ROW are not so likely to be engaged in agriculture, are less likely to 
own land other than their house site, their houses are more likely to be constructed 
from construction materials other than wood (63%), and they have, on average, 
lived in their houses for some 20 years longer than their counterparts outside the 
ROW. 

The two villages share close links to the temple. The abbot has been in the temple 
since he was a novice, and is respected by villagers. The ubosot, currently being 
completed, has come from village donations. The abbot, while concerned about the 
bridge's impact on his temple, is more worried about the future of the village and 
villagers. Wat Chommanee is a major religious and community centre for Nong 
Khai, and at Thai New Year at least, for the region. 

The villages are situated above an area referred to as Hart Chommanee (Chommanee 
Beach). In the hot season, this is a major recreational area. At New Year, police 
estimated 100,000 visitors. Stalls abounded, inner tubes and water scooters were 
for hire, and the school, Wat and many houses rented out vehicle parking space. 

Land in Chommanee and Lao Chommanee is expensive, with sales of land for hotel 
construction on the river bank in nearby areas at up to one million baht per rai. 

Ban Don Daeng Nua and Tai 

Ban Don Daeng is divided into two administrative villages: the North village (Nua) 
and the South village (Tail. Ban Don Daeng Nua has a population of 664 persons 
(368 males; 296 females) with 122 households. 23.8% of the population is 14 
years or under, and 11.7% are over 50 years of age. The village is reasonably well 
off: 78% of families had televisions and there were 142 motorised vehicles. The 
"South" village has 830 people (130 households) with 480 males and 350 females. 
8% of the population is 14 years or less, while 25.3% are aged 50 years or older. 
Every family has electricity, 92% have televisions, and there are 117 motorised 
vehicles in the village. 

Ban Don Daeng is influenced by its proximity to the urban area of Nong Khai, and is 
the only community where people are likely to be renting houses. Respondents 
outside the ROW evidence an even more urbanised profile. Families with houses or 
land in the ROW are more likely to have fewer persons completing secondary or 
higher education and family members in urban employment, but are more likely to be 
agriculturalists, especially rice farmers, and to have all of those items associated 
with farming -- poultry, cattle, wells, rice barns, animal pens, ponds, etc. They also 
have twice as much land as those not in the ROW. 

Land prices in the area are averaging between 100,000 and 300,000 baht per rai, 
markedly increased over the past year. 

Ban Samakki and Ban Khok Mang Ngao 

Samakki has 382 people (76 households), with 189 males and 193 females. 30% of 
the population is aged 14 years or less, and 11 .5% are aged 50 years or more. 
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Khok Mang Ngao has 40 households (21 0 persons). There are 1 00 women and 110 
men in the village, and 32% are aged 14 years or less, while 11 . 9% are over 50 
years. Almost all households have electricity, and 33% have television. 

Respondents in the ROW were younger than their counterparts outside the ROW, 
and their families were younger. They were also more highly educated, and more 
likely to have official positions. At the same time, however, household members in 
the ROW were more likely to engage in agricultural activities, labouring occupations, 
and to have members working in urban areas. Seven-eighths of houses in the ROW 
were made of materials including bricks and cement, compared to two-thirds of 
houses of respondents not directly affected by the Project. Houses of respondents 
in the ROW are also apparently located in areas where water resources are better, as 
they were more likely to have ponds and ·wells. Agricultural areas to the north and 
west of this community have many fish ponds and small integrated farms, and 
one-half of the rice farmers in the ROW have access to irrigated land. Land 
sales in the area have increased to about 100,000 baht per rai. 

The temple at Samakki is substantial. It houses the abbot who is also the Chao 
Khana Changwat, responsible for provincial religious affairs. He is highly respected 
by local villagers, and has 9 monks and 22 novices at the temple, and attracts visits 
from high-ranking military and government officials. 

Ban NaKai 

NaKai has a population of 758 persons (127 households). Males totalled 390 and 
females 368. 23% of the population was aged 14 years or less, and 12.4% over 50 
years. Its ranking on most indicators was low, especially when compared to its 
northern neighbours. The village has 56 television sets and all houses are connected 
to electricity. There are 34 motorised vehicles. This village is weak and poor when 
compared to the more northerly villages. 

The differences between those with house and/or land in the ROW and those with
out are not great in Na Kai, which is a rice-growing community. Respondents and 
their family in the ROW were more likely to be traders and labourers, and were more 
likely to have secondary occupations in farming, while also being more likely to have 
members working in urban areas, usually in labouring positions. This profile is 
consistent with the fact that access to irrigated land is limited, so off-season work is 
sought. In terms of housing and fixtures, those respondents in the ROW were more 
likely to have houses constructed from materials other than wood and generally had 
more fixtures such as wells, ponds, and rice barns. 

Land prices are reported to have risen dramatically, but most villagers have not yet 
sold even though prices in excess of 1 00,000 baht per rai have been offered. 

Ban Nong Doen 

The village has two temples and a school and a population of 966 in 165 house
holds, with 484 males and 482 females. 27.2% of the population is 14 years and 
under, while 6.6% is aged 50 years or older. All households have electricity and 
there are 45 television sets and 52 motorised vehicles. Land trading is said to have 
been intense in this area with prices averaging 100,000 baht per rai. 

Respondents, whether inside or outside the ROW, present a similar profile -- they are 
rice farmers. While all of respondents in the ROW are engaged in agriculture, almost 
90% of those not in the ROW are also, with the remainder mostly being labourers. 
All households in the ROW were landowners, while only two-third of those not in 
the ROW owned land, with another 14% renting. It should be noted that average 
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land holdings were large when compared to villages close by, by a factor of 2 to 3. 
All respondents were houseowners, and their houses were likely to have toilets/ 
bathrooms, rice barns, animal pens, and rainwater collection. 60-70% of houses 
were contructed of wood with sheet metal roofing. 

Ban Lao Thong 

Lao Thong has a population of 695 persons (345 males, 350 females) with 1 00 
families. 20.9% are aged 14 years or less, while 2.5% are aged more than 50 years. 
Only 50 of the households had electricity, and there were 40 television receivers. 
35 motorised vehicles were owned by the villagers. 

Lao Thong is a poor village when compared to the other villages in this survey. 
Education levels are not high, with few of those interviewed or their families pro
ceeding beyond the primary level. While those in the ROW were more likely to own 
land, the rate of landownership for both groups was low compared to the other rice
growing villages. In addition, those in the ROW were likely to rent land also. 
Between one-half aod two-thirds of villages also seek urban employment, most often 
as labourers ( 100% of those in the ROW with urban work). There would also 
appear to be a trend away from agriculture towards labouring and other unskilled 
and semi-skilled occupations. About one-half of houses are likely to be of cement, 
brick or some comb1nation, and they are likely to have toilets/bathrooms, rice barns, 
animal pens and rainwater collection. 

g) Cross-Border Traders 

11 7 persons engaged in cross-border trade were identified, with 90 cases yielding 
data useful for this section, all from the ferry user surveys. This data is summa
rised in Table F7. 

Basically, Thais are more likely to be involved in trade than Lao, most are primary 
educated (although 13% have post-secondary education), are married, and have a 
small family. Most have been involved in the cross-river trade for more than 2 
years, travel across every day possible, and make in excess of 20,000 baht per 
month profit from their trade. Virtually all own their houses and about a third also 
own land. 

1.4.2 Attitudes and Project Acceptance 

There is a high degree of support for the project. People feel that the project will 
hasten "progress" and will bring Thailand and the Lao PDR closer. However, this 
initial impression should be treated with some caution. Once land acquisition begins 
and construction starts, with consequent dislocation, noise and pollution, attitudes 
can change. 

A summary of attitude responses is provided in Table FB. Least positive responses 
come from ferry owners and operators and house and landholders on the Thai side. 
All groups were uniformly and highly positive on the Lao side, with all negative 
responses being from Thais (a total of 63 persons or 11.9% of all Thai side 
respondents). The results from attitudinal surveying are presented below, while the 
system used in ranking attitudes was explained in the FRAW. 

a) Government Officials 

While officials were not surveyed by questionnaire, the majority of officials on both 
sides expressed support for the project, and many could provide good reasons for 
their positive attitudes. Negative views were few. For Thailand, only three negative 
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TABLE F7 CROSS-RIVER TRADERS 

(n=90) oro 

1. GENERAL 
Sex of Respondent 

- Male 42.2 
- Female 57.8 

. · Marital Status 
- Married 78.9 
- Not Married 21.1 

Dependents 
- average no. 1.7 persons 

Nationality 
- Thai 79.8 
- Lao 21.1 

Education 
- None 0.0 
- Primary 56.7 
- Secondary 30.0 

- Higher 13.3 
Secondary Occupation 

- Trader 2.2 
- Agriculture 7.8 
- Business proprietor 1.1 

- Housewife 13.3 

- None 75.6 

2. TRADE 
Income from trade 

- Majority 42.2 
- Some 57.8 

Average profit/month 22,245 baht 
Family Members.Engaged in Trade 

- Men 56.70 
- Women 27.8 
- Both 15.6 

Years in Trade 
- 1 year 7.8 

- 1-2 years 17.8 
- >2 years 74.4 

Trips Across River 
- Every day possible 58.7 

- Once or twice/week 16.7 
- Less frequently 24.4 

3. BRIDGE 
Will Improve My Trade 78.9 

4. HOUSE AND LAND 
House Owner 92.2 

Land Owner 34.4 
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TABLE FB BRIDGE AND ATTITUDES 

COMMERCIAL HOUSE FERRY OWNERS 
STREET STALLS & OPERATORS 

THAILAND LAO PDR THAILAND LAO PDR 
(n=75) oAI (n=32) % (n=1 0) % (n=11) % 

1. BRIDGE 
. Know of Bridge 89.36 78.1 90.0 90.9 
. Would Use Bridge 60.0 90.6 80.0 90.9 
. Would PayToii/Fe 85.3 100.0 70.0 100.0 
. 30 bahU900 kip - 49.3 28.1 60.0 18.2 
Too Expensive 

2. ATTITUDES 
-Negative 16.0 0.0 30.0 0.0 
-Neutral 1.3 0.0 0.0 0.0 
-Positive 82.7 100.0 70.0 100.0 
. Average Score +9.16 +12.19 +6.80 +13.00 
. Range -17to+20 +2 to +19 -10to+22 +6to+18 

FERRY WORKFORCE FERRY USERS TAXIS/SAMLORS HOUSE AND 
LANDHOLDERS 

THAILAND LAO PDR THAI-SIDE LAO-SIDE THAILAND LAO PDR THAILAND LAO PDR 
(n=37) % (n=25) % (n=152) % (n=106) % (n=10) % (n=19) % (n=247) % (n=68) % 

86.5 100.0 86.8 85.8 100.0 94.7 94.3 91.21 
45.9 84.0 80.3 97.2 100.0 100.0 61.1 89.7 
67.5 96.0 95.4 100.0 90.0 100.0 74.9 98.5 
35.1 12.0 73.0 6.6 70.0 21.1 45.1 14.7 

8.1 0.0 0.7 0.0 10.0 0.0 17.4 0.0 
5.4 0.0 0.7 0.0 0.0 0.0 5.3 0.0 

86.5 100.0 98.7 100.0 90.0 100.0 77.3 100.0 
+9.70 +12.96 +11.50 +12.00 +9.20 +12.00 +6.81 +12.63 

-8 to +20 +4 to +18 -1 to +21 +3 to +18 -2 to +19 +7 to +20 -21 to +22 +4 to +20 



opinions were elicited: first, there was scepticism that the Lao PDR would accept all 
of the ramifications of the project; second that land acquisition could prove expen
sive and a problem; and third, that traffic did not warrant a bridge but, rather, an 
upgrading of the ferry services. Some Lao officials were cautious on the impact of 
Thai business on the economy, while others raised health concerns. 

The excellent support provided to the project by the officials of both governments is 
a measure of their highly positive attitudes towards the project. 

b) Lao PDR 

For the majority of positive statements, agreement was high. There were three 
negative statements on which all groups were agreed. First, all agreed that once the 
bridge was built Sai Fang District would become a place to be passed as travellers 
went to Vientiane. Second, all believed that the bridge construction would make 
land very expensive. And, third, all felt that the passenger ferries would go out of 
business. 

- Commercial Houses and Street Stalls 

100% of respondents were positive, with a range from just positive ( + 2) to strongly 
positive ( + 19). There was no significant difference between street stall holders and 
shops and other established commercial houses. Nor was there any difference 
between respondents at the passenger and vehicle ferry terminals. Most felt that 
the bridge would not make much difference to their family's lives, but that it may 
adversely affect the local community. This group was unsure on the question of 
adverse environmental impact. 

- Ferry Owners and Operators 

All respondents were positive, with a range from somewhat to strongly positive ( + 6 
to + 1 8). Most thought that the bridge would make little difference to their families, 
although this is contradicted by the fact that they thought their ferries would go out 
of business. In other questioning it was found that these people would seek other 
kinds of ferry work if they did go out of the cross-river trade. They were unsure as 
to the likely impact of the bridge on their community. 

- Ferry Users 

All respondents were positive, with a range from just positive ( + 3) to strongly posi
tive ( + 1 8). There were no significant differences in terms of score or range when 
the results were disaggregated by gender and nationality (47.2% Thai; 62.8% Lao). 
This group was undecided about the effects of the bridge on their families, local 
community and environment. 

- Taxis and Samlors 

Positive scores ranged from somewhat ( + 7) to extremely positive ( + 20). There 
was, however, considerable uncertainty evident, and most were unsure of the 
eventual impact on their families, local community, pollution and noise and the local 
economy. 
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- House and Land Holders 

Scores ranging from just ( + 4) to extremely ( + 20) positive were recorded. There 
was concern that the project might adversely affect their community, and many felt 
that it would have no positive impact on their family. There was uncertainty over 
the potential for an adverse environmental impact. 

c) Thailand 

For the majority of positive statements agreement was strong. There were three 
negativ~ statements where there was strong agreement, and these were identical to 
those for the Lao side survey. First, all groups agreed that Nong Khai would be 
passed by. Second, all groups expressed a firm belief that land would become 
overly expensive. And, third, all groups believed that the passenger ferries would 
go out of business. In addition, all groups, except samlor riders, were 
uncertain whether the Project would lead to an improvement in the quality of life. 

- Commercial Houses and Street Stalls 

Almost 87% of respondents respresenting these establishments were positive 
towards the Project. The range of attitudes exhibited was from strongly 
negative (-17) to extremely positive ( + 20). This group did, however, exhibit uncer
tainties concerning the potential for adverse impacts on Wat Chommanee, the local 
community and the environment. They were not sure that the results would be 
positive for their families either. There was also ambivalence shown towards a train 
service across the bridge. 

- Ferry Owners and Operators 

Ferry owners and operators exhibited uncertainties towards the Project.· While 70% 
were positive, with a range from very negative (-1 0) to strongly positive ( + 1 9), their 
average score was the lowest overall ( + 6. 8). They exhibited strong negative atti
tudes concerning the desirability of having a bridge, on environmental and noise 
issues, and concerning the impact on Wat Chommanee. While they felt that the 
ferries could continue to operate, they were unsure about the usefulness of a train 
across the bridge. 

Women ferry owners were more positive towards the bridge, and were convinced 
that the ferries would not go out of business. The women were more positive that 
the project would not have any environmental or noise impact and would not inter
fere with Wat Chommanee. They were also more confident that the project would 
be good for their family. 

- Ferry Workforce 

Just under 87% of respondents were positive, with scores ranging from somewhat 
negative (-8) to extremely positive ( + 20). They were uncertain as to the affect on 
their family. Interestingly, the workforce was more positive than the ferry owners. 

- Ferry Users 

Ferry users surveyed on the Thai side were very positive, with scores ranging from 
neutral (-1) to extremely positive ( + 21). This is the only category where Lao and 
Thai attitude scores were similar. While there was mixing of Thai and Lao respond
ents in each side's surveying, when disaggregated by nationality there was no signif
icant difference in scores. Nor were there any significant statistical differences by 
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gender. The only apparent areas of uncertainty related to impact on the temple at 
Chommanee and on their families. 

- Samlors 

90% of samlor riders interviewed were positive, and their attitude scores ranged 
from just negative (-2) to strongly positive ( + 19). They did, however, exhibit some 
uncertainties. It seems that these men are uncertain as to the effect on their fami
lies and business, with some feeling the Project will be beneficial, while others disa
gree. They are also ambivalent on the idea of a train across the bridge and concern
ing the impact on the local community. 

- House and land Holders 

While 77.3% of respondents were positive towards the Project, the range of scores 
was from extremely negative (-21) to extremely positive ( + 22), and the average 
score was only somewhat positive. Together with Thai side ferry owners, their 
attitude was the least positive of all groups surveyed while Lao side house and 
landholders were almost twice as positive. 

Respondents felt that the Project would have a negative impact on Wat Chommanee 
and would increase noise and pollution. They also exhibited uncertainties concern
ing environmental impact and the effects on their families and communities. Inter
estingly, 44.1 % felt that the bridge would only benefit rich merchants. 

There were differences between men and women on 9 statements, where the dif
ferences were significant at 0.05 or better on Chi-square tests. On all of these, the 
women were significantly more positive towards the Project than men. Tests also 
showed that villagers in the ROW tended to be more negative than those outside it, 
as shown in Table F9. While the scores for the groups averaged in the somewhat 
positive range, those villages where the impact of construction is to be greatest, 
were least positive. 

TABLE F9 ATTITUDE SCORES FOR THAI VILLAGES 

Village Name In ROW Not in ROW 

Chommanee + 3.36 + 7.35 
Lao + 4.00 0.40 
Chommanee & Lao + 3.49 + 6.28 

Don Daeng North & South + 11.06 + 10.12 

Samakki & Khok Mang Ngao + 0.90 + 9.50 

NaKai + 4.14 +. 8.85 

Nang Doen + 11 .27 + 13.88 

Lao Thong + 3.00 + 7.67 

All villages + 6.17 + 8.13 
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1.4.3 Expected Impact 

The emphasis here is on potential social impacts, as summarised in Table F1 0. 

a) Cross-Border Traders 

As the majority of cross-river traders are small-scale (by necessity this must be so as 
they deal in hand-carried merchandise), it is reasonable to assume that most of them 
will eventually be adversely affected by the bridge. It is doubtful that, once the 
bridge is fully operational, th.eir trade will be maintained in the face of competition 
from truckers. Of course, this depends on the policies of both governments towards 
bridge border trade, but it is expected that transit and customs will be at a rate 
similar to or better than the ferries. 

TABLE F10 SUMMARY OF EXPECTED SOCIAL IMPACTS 

GROUP 

Commercial Houses & Street Stalls 

Vehicle Ferry Operators & Workers 

Passenger Ferry owners & Operators 

Passenger Ferry Workforce 

Ferry Users 

Taxis & Samlors 

House and Land Holders 
- Chommanee 
- Lao 
- Don Daeng Tai & Nua 
- Samakki & Khok Mang Ngao 
- Na Kai 
- Nang Doen 
- Lao Thong 
- Dong Pho Si (lao PDR) 

Cross-Border Traders 

EXPECTED IMPACT 

VERY SOMEWHAT NEUTRAL 
NEGATIVE NEGATIVE 

X 

X(1) X(2) 

X(1) X(2) 

X 
X 

X 
X 

X 

X 
X 

SOMEWHAT 
POSITIVE 

X 

X 

X 

X 

Notes: 1. If the passenger ferry service closes when the bridge becomes operational. 
2. If the passenger ferry service continues for some time. 
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b) Commercial Houses and Street Stalls 

The few small shopkeepers operating near the vehicle ferry ports on the Thai side 
were negative towards the bridge, J:>elieving that a bridge would mean the end of 
their trade. Others, at Tha Sadej (Nang Khai passenger ferry terminal), Tha Duea 
(the Lao side passenger ferry terminal) and Tha Naleng (Lao vehicle ferry terminal) 
were more positive. Many of the shop and street stall businesses felt that much of 
their trade was not reliant on· cross-river trade (although this seems highly improba
ble at Tha Duea), and so thought they could easily continue. At Tha Naleng the 
shopowners were renting premises, so felt they could easily move if trade fell away. 

c) Ferry Owners and Operators 

The vehicle ferries are a Lao enterprise, and will close when the bridge opens. As 
the numbers involved are small, and the operation is a state enterprise, the operators 
and workforce can be easily relocated within other existing operations. 

Like the shop and stallholders, many of these respondents felt that the passenger 
ferries would continue to operate, albeit in different modes, and some felt that if 
their trade was affected, they could convert to river tourism. Should the passenger 
ferry operations be closed, this group could face considerable hardship. 

d) Ferry Workforce 

The workforce would obviously be hard hit if the passenger ferry service was to 
close. Should it remain open, these people have an opportunity to seek other 
employment if passenger numbers drop off. 

The Lao operation provides full-time and permanent employ, and the workers are 
older, married and with families to support. On the Thai side, only one-third are full
time ferry workers. Most are young and do not have large families. In addition, 
more than half have been in this employ for less than two years. Should the pas
senger ferries cease operations, it is believed that many of the Lao could be rede
ployed by the responsible agency, while the Thais should be able to find suitable 
alternative work in Nong Khai, with the assistance of the local. labour office. 

e) Ferry Users 

Ferry users will benefit from the Project, with the only potential for a negative 
impact being if the total trip time for Nang Khai/Tha Naleng/Tha Duea residents is 
significantly increased or the cost of the journey is greater than that for ferries. 
Efforts should be made to ensure that border pass holders are travelling as fast and 
as cheaply as for the existing ferry operation. 

f) Taxis/Samlors 

Taxis and samlors are highly mobile, and no negative impact is expected. 
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g) House and land Holders 

lao PDR 

- Ban Dong Pho Si 

Preliminary estimates are that 3 to 16 houses will be affected in the village ( 1 .0 to 
6.1% of village dwellings), although most of this will not be in the village proper 
which straddles the northbound Dong Pho Si Road. The negative impact will be 
limited. Where houses and la'nd are affected, customary land acquisition practices 
should be followed, and disadvantaged people treated sensitively. 

Thailand 

There is the potential for ribbon development on the road alignment from Don Daeng 
and south to the 8 km. mark. This has the potential to totally alter these villages, 
and there is no reason to believe that, like most other semi-urban road developments 
in Thailand, this will not happen. 

- Ban Chommanee and Ban lao 

Preliminary estimates are that 38 homes will be resumed. Riverside gardens will 
also be affected. That is, some 30-35% of all houses to be resumed will be in this 
community, and the impact will be on 12% of its houses. The adverse impact on 
this community is potentially great as the ROW and construction site on the river will 
significantly alter the nature of the villages. There are five aspects to this. First, the 
two temples will be on the east side of the ROW, while most houses will be to the 
west of it. Given the importance of the temples to community life, this is a serious 
concern. Second, the construction site will take up riverside land (and some houses) 
where gardening and tourist activities are presently conducted. Third, while efforts 
have been made to spare the school, it will be only 6-10 metres from the bridge 
approach ROW. The impact on the teaching and learning environment will not be 
good. Fourth, the bridge and ROW will pass the perimeter of Wat Chommanee at a 
distance of 49 metres at its southern-most point and 32 metres at its northern 
fence, and at a height of 1 0-11 metres. Wat Lao Meechai is 1 80 metres from the 
ROW. Fifth, the householders subject to land acquisition are likely to be the more 
urbanised of the community. That is, they are less likely to have other land, and are 
more likely to be part of an urban workforce and less likely to be farmers. 

Ameliorative action is possible on most of these issues. The abbot of Wat Chom
manee has indicated that the height of the structure is not a great problem -- it can 
be lived with. However, it is strongly recommended that local. access, under the 
structure, be permitted so that the existing patterns of communication are not 
permanently altered and access to the temples made more difficult than necessary. 

Efforts should be made to acquire only that land and those houses which are abso
lutely necessary for the construction of the bridge and its convenient operation. The 
potential for renting the riverside land necessary for the construction site should be 
investigated by the contractor. And, houses should be avoided wherever possible -
while noise and dust might be a nuisance during construction, villagers have con
sistently expressed the opinion that they would prefer to keep their houses. 

The situation of the school is more complex. While it has been "saved", its educa
tional environment will deteriorate markedly, with increased noise and dust. 
Consideration might be given to its relocation. 
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Ban Don Daeng (Tai and Nua) 

The currently marked survey line passes through both villages, and the assessment 
is that fewer than 5 houses (up to 8% of village houses) will be resumed together 
with an integrated farm of 30 rai (200 tamarind trees, 3 fish ponds, piggeries and 
chicken coops), and a number of other ponds and chicken farms. 

In the long-term, the future for this community appears to be as part of the expand
ing suburbs of Nong Khai. This is not at variance with the present trends, and is in 
line with local planning. Provided appropriate acquisition procedures are followed, 
no special measures will be necessary. 

- Ban Samakki and Ban Khok Mang Ngao 

The survey line passes through an area which will affect about 6 houses (5-6% of 
community dwellings). The nearby temple and school do not appear to be affected. 
No ameliorative measures are suggested. 

-Ban NaKai 

The village stretches for some 2-3 kilometres along an east-west local road, and the 
current survey line passes through the middle of the village, meaning the acquisition 
of 15 to 20 houses (up to 16% of all village devellings). Villagers have expressed 
concern that the community would be split and relatives separated, and that the 
village will be completely changed. 

The bisection of the village by the highway realignment, at an oblique angle, 
removes more dwellings than would appear necessary. It is difficult to see how the 
adverse impact on this community can be ameliorated unless the alignment was 
shifted, but this is unlikely. Hence, fair and equitable land acquisition procedures are 
of prime importance. 

- Ban Nong Doen 

This village will not be in the path of the highway realignment. However, some 
villagers will see the acquisition of some of their fields. As this village has relatively 
large landholdings, no adverse impact is expected, if sensible procedures are fol
lowed. 

- Ban lao Thong 

This village is probably the weakest and poorest. It is difficult to establish the 
nature of land acquisition and on which families the impact will be greatest, but it 
seems likely that some of these will be relatively poor families renting land in the 
area. Unless they can locate other land they will be placed in a difficult situation. 
Efforts could be made to find suitable land for them to rent in nearby areas. 

1 .4.4 Consultation 

Virtually everyone knows that the bridge is planned. Discussions revealed, however, 
that many wanted more detailed and precise information. Rumours abound, and 
local officials and village heads are put in a difficult position when they cannot 
answer questions or provide information. Villagers and landowners expressed a 
desire for more consultation. In Nong Khai, the lack of information has been used by 
land speculators who play on uncertainties and influence villagers to sell their land 
cheaply. It can also lead to poor decision-making. 
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1.5 PUBLIC HEALTH 

1.5.1 Introduction 

A review has been made of existing health information for the area, including 
communicable diseases. This information was discussed with a number of 
authorities, including: public health officials in Vientiane, Bangkok, Khon Kaen and 
Nang Khai, officers of the agencies responsible for immigration, labour and customs 
in Vientiane and Nang Khai, and representatives of the private health sector. 

1.5.2 Communicable Diseases 

While the environment, sanitation, pattern of living and culture of Thailand and the 
Lao PDR are reasonably similar in the project area, and they share more or less the 
same problems, these vary in degree. There is a problem, however, as each health 
system operates in a different manner. For example, there are differences in 
health information systems and diagnosis facilities, with Thailand requiring notifica
tion of 32 diseases, while Laos requires 16 diseases. The leading notifiable diseases 
for Nang Khai province and Laos are presented in Tables F11 and F12. 

Acute diarrhea and .dysentery are the most commonly reported diseases in both 
Nang l<hai and Vientiane. In Thailand, the number of cases and rates are not de
creasing in spite of the progress of public health sciences and improved facilities. 
Climate, personal hygiene, food habits and culture play important roles in diarrheal 
diseases while the degree of severity not only depends on the causative organisms 
but the perception of patients. 

The most alarming disease in this group is cholera, which is endemic, but has not 
been reported in Nang l<hai province and Vientiane for more than ten years. There 
were however, recent outbreaks reported in Udorn Thani, 54 kilometres south of 
Nang l<hai. In addition, a community hospital director in Nang Khai confirmed that 
many severe diarrhea cases crossed the border from Laos to his hospital. Some of 
these are diagnosed as cholera. 

TABLE F11 TEN LEADING NOTIFIABLE DISEASES, AND RATE PER 100,000 OF 
POPULATION IN NONG KHAI, 1988-1989 

1988 

1. Diarrhea (972.51) 

2. Fever or pyrexia of unknown 
origin (820.06) 

3. Dysentry (343.45) 
4. Pneumonia (305.65) 
5. Hemorrhagic conjunctivitis (248. 74) 
6. Food poisoning (126.96) 
7. Influenza (78.59) 
8. Malaria (56.16) 
9. Measles (36.32) 

10. Chicken pox (26.40) 

1989 

1 . Fever or pyrexia of unknown 
origin (1211.58) 

2. Diarrhea (1 046.85) 

3. Pneumonia (370.68) 
4. Dysentry (249.25) 
5. Hemorrhagic fever (247.46) 
6. Food poisoning (140.18) 
7. Influenza (72.02) 
8. Malaria (61.46) 
9. Hemorrhagic conjunctivitis (58.93) 

10. Chicken pox (34.82) 

Source: Summary of Notifiable Diseases, Nang Khai Provincial Health Office, 1988-1989. 
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In the Lao PDR the number of reported diarrheal cases has ~een decreasing. A 
survey conducted in 1985 showed that the morbidity rate per 1 000 population of 
diarrheal associated diseases in Vientiane was 1 .2 .±_ 0. 7, and in 1989 stool cul
tures showed a positive rate for pathological organisms of 84.61 %. 

TABLE F12 CASES OF NOTIFIABLE DISEASES IN LAO PDR, 1984-1988 

Year Diarrhea Diphtheria Pertussis Tetanus Polio Measles Tuberculosis 

1984 9349 30 1813 31 13 928 6238 
1985 55342 23 2881 88 523 1492 4258 
1986 88040 37 286 43 182 1367 1514 
1987 66009 189 980 37 480 2580 3468 
1988 45874 23 2523 52 154 1418 5783 

Source: Epidemiology Division, Ministry of Health, Lao PDR; Personal Communication with 
Dr. Bounpheng Philavong. 

These water-borne dieases, so common in the local populations, present a potential 
problem if workers are housed in camps. Commonly the sanitary conditions of 
construction camps are not good, providing the potential for outbreaks of disease. 

Mosquito-borne diseases such as malaria, hemorrhagic fever, and encephalitis, are 
closely related to environmental sanitation, migration and occupation. The reduction 
of their magnitude depends on the efficiency of the control measures employed. 
Their incidence in Nong Khai province is presented in Table F13. 

a) Malaria 

Malaria cases and mortality have been decreasing in Thailand. In Nong Khai prov
ince the slide positivity rate and annual parasite incidence rate are better than the 
national target. For Muang and Tha Bo districts of Nong Khai the rates are 
even lower, with the former reportedly not having any indigenous cases. Of 
concern is that most malaria infection is resistant to Chloroequine and Fansidar and 
some are beginning to resist Fansimef. Chloroquine is still considered effective in the 
Lao PDR, although this is changing rapidly (e.g. P. Fakiparum was resistent to drugs 
in 42% of cases). 

The Lao malaria problem is more serious, with reported SPAs of 5-18% in 1988-90. 
For Lao patients at Thai hospitals, the rate is up to 100%. In Vientiane, in the first 
6 months of 1990, there w.ere 945 patients examined and 53 were positive (SPR -
5.60 and API is 0.12). Other sources show a SPR for Vientiane Province of 12-
1 5%. The Malaria Institute confirmed that there are no indigenous malaria cases in 
Vientiane town, with most cases being from 10-20 kilometres away, and this would 
include the project area. 

b) Dengue Hemorrhagic Fever (DHF) and Encephalitis 

~ases of DHF in Nang Khai vary from year to year, and appear cyclical, occuring 
every 2-3 years, but with high case fatality rate. In Vientiane there were outbreaks 
in 1984 and 1987, with hundreds of cases admitted to hospitals. No cases were 
found in 1988 and 1989, and strong control and education measures have been 
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implemented. DHF is considered a problem in urban areas where the Aedes aegypti 
mosquito can breed in still, shallow and clear water; this has implications 
for construction camps. 

Cases of encephalitis seem to be increasing in Thailand, with periodic outbreaks. 
There were 15 encephalitis cases in Vientiane during October and November 1989. 

TABLE F13 NUMBER OF REPORTED CASES AND DEATHS FROM MOSQUITO-BORNE 
DISEASES, NONG KHAI PROVINCE AND MUANG DISTRICT, 1988-1990 

Disease 

1 . Hemorrhagic fever 
1988 

1989 

1 990 (to April) 

2. Encephalitis 
1988 

1989 

1 990 (to April) 

3. Malaria 
1988 

1989 

1 990 (to April) 

Nang Khai Province 
Cases/Deaths 

217 I-

1657/52 

55 I 2 

3 I 2 

17 I 1 

368 I 3 

413 I 5 

78 I-

Muang District 
Cases/Deaths 

46 I-

493 /2 

25 /1 

16 I -

5 I -

Source: Report of Notifiable Diseases, Nang Khai Province, 1988-1990 

c) Sexually Transmitted Diseases (STD) 

The only apparently different disease pattern between the two countries is in STDs. 

In 1 989 the Nang l<hai Provincial Health Office reported that among the 1621 pa
tients who were treated at the STD clinics, 61.23% were for gonorrhea, 11.96% for 
chancroid, 10.51% for syphilis, 9.42% for non-gonococcal urethritis and 6.88% for 
lymphogranuloma venereum. The highest prevalence was found in Tha Bo district 
about 30 kilometres upriver from Nang Khai town, with its peak in the 25-34 years 
group. The diseases are widespread throughout the population. The random test 
for Penicillinase Producing Neisseria Gonocci found that 29-31 % were positive in 
1989. While the highest reported group attending for STD treatment were prosti
tutes, it should be noted the 20.4 percent of cases were people in government 
employ. The details were shown in Tables E5.1 0 to E5.13 of the FRAW. 

Human lmmuno-difficiency Virus (HIV). infection is on the increase in Nang Khai and 
thoughout Thailand. To June 1990, there were 9 HIV positive cases in Nang Khai 
province. Among them, 6 were male and three were female, and aged between 17 
and 26 years. None were homosexuals or drug addicts. 
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Last year in Vientiane there were about 50 reported cases of gonorrhea and 1 00 of 
non-gonococcal urethritis. Of 5-6 cases tested for syphilis, 2 were positive. The 
highest infection rate was found among businessmen and only 0.1% amongst the 
general labour force. A survey on HIV infection reportedly conducted among 3,000-
4,000 people showed none was positive. 

d) Parasitic Diseases 

The most serious parasitic infection is opisthorchiasis which is very common in both 
countries. Other intestinal parasites cause malnutrition, anemia and minor illnesses. 
Eating uncooked or half-cooked fish (cyprinoid fish) is popular and leads to opisthor
chiasis. Recent parasitic surveys in Nong Khai and Vientiane showed a 
high prevalence of opisthorchiasis. Other parasitic infections are also common. 

e) Other Important Diseases 

Notifiable diseases that could occur during the bridge construction period include 
influenza, hemorrhagic conjunctivitis and pyrexia of unknown origin. Influenza, an 
air-borne disease, and conjunctivitis are spread by close contact and the use of 
common towels and handkerchiefs. These diseases may have sporadic outbreaks 
caused by different organisms. Pyrexia of unknown origin includes infectious and 
non-infectiou~ diseases which easily spread. The situation of these diseases in Nang 
Khai was presented in Table E5.15 of the FRAW. No data are available for Laos, but 
there is no doubt that these diseases are present. 

1.5.3 Implications for the Project 

a) Water-borne Diseases 

Thai and Lao workers will face a common problem of diarrheal diseases due to their 
similar eating habits, selection of food, cooking methods, potentially unsafe drinking 
and domestic water, unsanitary or dirty toilets, the presence of flies and rodents, 
and poor personal hygiene. Other water-borne diseases, such as viral hepatitis, 
typhoid fever and enteric fever are more serious. These diseases could break out, 
particularly if the number of non-immune workers is large, new organisms are intro
duced, or bodily resistance is lowered. 

It would be preferable for Thai and Lao workers to live in separate camps on the 
respective sides of the river, returning to these camps after each shift. A public 
health team should provide preventive and curative services for the construction 
camps, and workers should have health checks. 

b) Mosquito-Borne Diseases 

During the construction period, there will be a labour force drawn largely from the 
northeast of Thailand and from Vientiane province. These workers could bring 
malaria to the camps or places where mosquito vectors exist. Even though sleeping 
quarters are screened, workers can still be bitten during working or leisure hours, or 
may contract the disease when they take leave. A bilateral committee should 
propose a proper regimen to suit Lao and Thai conditions and to avoid 
future resistance. 

DHF, though not common in adults, could easily breakout in the area. The vector of 
hemorrhagic fever breeds in uncovered water containers, jars, vases, pots and the 
like, and there is a high possibility of an outbreak, if families with young children live 
in camps. Sporadic cases of encephalitis may be found and the introduction of filar
iasis, though unlikely, cannot be ignored .. 

FSU/SECF F- 27 



To control all of these diseases, health education and vector control are of prime 
importance. 

c) Sexually Transmitted Diseases 

Thailand has a significant public health problem in this area, and the profile of STDs 
is different between the two countries. 

d) Parasitic Infection 

Opisthorchiasis and other intestinal parasitic infections are common on both sides of 
the river. Workers may be infected when their eating habits include uncooked fish. 
The most important issue, however, is the possible introduction of schistosomiasis 
to Thailand since 98% of Khong Island's residents (in Southern Laos) harbour this 
disease. The risk is high should any labourers come from this area. 

Public health authorities should complete stool examinations for immigrant workers if 
schistosomiasis is suspected, and they should be treated. Education about the risks 
of uncooked fish should be promoted in construction camps. 

e) Anthrax, Trichinosis and Plague 

Except for plague, there have been sporadic outbreaks of these diseases in 
Thailand. Plague has not been reported in Thailand and Laos for more than 10 
years, but it is believed to still exist in Vietnam. Rats and fleas on vehicles may 
bring the disease during the bridge construction phase or afterwards. Inspection, 
cleaning and/or fumigation of vehicles should be considered if Vietnam is the point 
of origin. 

f) Other Diseases 

Another concern is about diseases like Muriae Typhus (rat-flea-rat cycle disease), 
zoonotic plague in wild animals, avian tuberculosis in winged-animals, and crypto
coccosis in pigeons. These diseases spread among animals and the diseases can be 
transmitted to people when conditions are favourable. The problems might appear in 
Thailand due to the importation of animals, so animal quarantine might 
be considered. 

g) Traffic Accidents 

Traffic accidents are one of the leading causes of death and injury in Thailand. 
Given that there is an assumption that cross-river vehicle traffic is to increase, the 
potential for vehicle accidents also increases, especially as drivers will be unfamiliar 
with road rules and habits in the foreign country. 

h) Drug Abuse 

Many Thai drivers and factory workers use amphetamines to enable them to work 
longer hours, and this contributes to traffic accidents and addiction. Amphetamines 
and other drugs are readily available. Their use, together with inhalants such as glue 
and thinner, may be introduced to Laos. 

Random urine tests for heroin and other addictive substances amongst workers 
should be carried out. Customs searches for drugs on the Lao side might be 
conducted on a random basis. 
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1.5.4 Sexually Transmitted Diseases Associated with Construction Camps and Road 
Transport Terminals 

Lao authorities are concerned about the spread of STDs. Under the present circum
stances some sources of infection (e.g. brothels and prostitutes) are strictly con
trolled. However, in an era of more rapid change, suppression becomes more diffi
cult. 

The Lao authorities would like to check STD and HIV infection among workers both 
before and during employm'ent, and state that HIV positive workers will not be 
permitted to work on the Project. There is an expectation that the Bridge contractor 
would shoulder the expense of testing. The Lao authorities could provide an STD 
clinic if they are fully supported. For HIV infection, however, it must be recognised 
that the detection of infection alone is not effective for control. Detection can be 
expensive: the ELISA screening test costs 80-100 baht per sample, and if ELISA 
shows positive, then it must be confirmed by Western Blot, which costs 200-300 
baht. 

HIV infection is probably low in the Vientiane area, and certainly when compared to 
Thailand (see Table F14). However to expect that detection can stem the spread of 
the virus has not been the experience of other countries. Even in the short-term 
only small benefits could be expected to flow from a policy which sees the disease 
as external to a country's population. 

In the context of the Project, the Lao authorities could follow restrictive policies for 
their workers with some confidence. However, similar measures are unlikely to have 
much impact on the Thai side, where it is also illegal to discriminate in employment 
on the grounds of HIV infection. 

While imported labour has created health and social problems on other projects in 
the Lao PDR, the bridge project is quite different. First, Thai workers need not live 
in Laos. Second, all workers should return to their respective sides of the river after 
their shift. Third, it is expected that no worker would move outside the designated 
construction zone on the "foreign" side of the river. Fourth, the opportunities for 
behaviours leading to STDs (needle-sharing, sexual engagement, and the exchange 
of bodily fluids) would be extremely limited during working hours. Fifth, the con
struction workforce will be small relative to other projects where problems have 
emerged. Sixth, the pool of workers on the Thai side is not necessarily one which is 
likely to be subject to high rates of HIV infection. Available data indicates that HIV 
infection is highest amongst intravenous drug users (13-66%) while relatively low 
amongst male STD clinic patients (0-1 8%), and less than 1 % in the country-wide 
population of young men. While there are officially more than 22,000 AIDS, ARC 
and HIV cases in Thailand, infection rates are lowest in the northeast. Although the 
rate of needle use was the highest in the country in 1982, the sample was on a 
base almost five times lower than the next lowest region. All of this suggests that 
while caution is required, there is probably no need to implement expensive and 
ultimately ineffective control measures (see Tables E5.16 to E5.19 of FRAW). 

Following the opening of the bridge, border control health checks are the responsibil
ity of each government. Given that STDs are an international problem which are 
likely to increase with a growth in tourism, the access provided by the bridge can be 
expected to have a role in this increase. However, as the Lao Tourism Authority is 
keen to promote tourism, an increase in STD infections could be expected from all 
means of international transportation. Adequate health education and awareness 
campaigns could reduce this risk. 
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A further issue is related to the possibility of Nang Khai and Tha Naleng becoming 
trucking stops after the bridge is opened. They are in this category now, but it is 
believed that their significance will be increased. Data from sentinel surveying (see 
Table F 14) suggests that cheap prostitution associated with trucking centres has a 
relatively high rate of HIV infection. Authorities should monitor this situation 
carefully and adopt appropriate control measures prior to the opening of the bridge. 

TABlE F14 SENTINAl SURVEYING FOR HIV, SElECTED THAI PROVINCES 

Province HIV Positive as % of Tested Group 

IV Drug Male STD Prostitutes 
Date Users patients A(1) 

Bangkok (3,4) 12/89 46 4 10 
Udon Thani (3,5) 12/89 n.a 3 6 

6/90 n.a 3 8 
Nang Khai (3, 5) 12/89 14 1 2 

6/90 n.a 0 3 
Nakorn Ratchasima 12/89 27 0 1 

(3,5) 6/90 n.a 2 7 
Khan Kaen (3, 5) 12/89 n.a 2 7 

6/90 n.a 2 7 

Notes: (1) Women serving more than one client per day (low paid). 
(2) Women serving less than one client per day (high paid). 
(3) Trucking centre. 
(4) Tourist centre. 
(5) Major town in Northeast 

Prostitutes 
B(2) 

9 
2 
2 
0 
5 
0 
1 
1 
1 

Source: Adapted from Far Eastern Economic Review, 21 June 1990; MOPH, 
personal communication. 

1.5.5 Health Check Station 

At the present border crossings there is no health officer as it is believed that both 
countries share the same diseases and the possibility for their spread is low. 
However, both sides now feel uncertain about this, and would like to formulate and 
try some regulations during the construction phase. The results of this may lead to 
the modification of regulations and practice. Any such regulations should be deter
mined immediately as they have a bearing on construction costs. However, it is not 
clear how procedures during construction, a very special period, could be a useful 
trial. 

Both countries proposed the formation of a public health committee to consider the 
details, particularly during epidemics of cholera requiring the management of food 
and produce. 

1.5.6 Impact of the Project 

During the bridge construction period, the potential for the spread of communicable 
diseases is foreseen, though this is not considered significant enough to jeopardise 
the Project, and appropriate preventive measures will minimise the potential. 
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When the construction of the bridge is completed, public health problems will be 
brought into sharper focus in Laos. Since many of these are multi-etiological and are 
a part of wider socio-economic problems, for example, air and water pollution, in
creased tourism crime and violence, abuse of substances, and rapid social change, it 
will take sometime for Lao society to adjust. 

The Lao authorities and tourism organisation, and the public in general, should be 
prepared for this. The effects are not the results of Mekong Bridge construction 
alone, and will appear first in Vientiane and gradually spread to other provinces. 
However, these changes will 'take a period to be demonstrated, and the Lao gov
ernment and public have time to prepare and reshape them, based on lessons from 
other countries. 

1 .6 UNDER BRIDGE APPROACHES 

In s;onjunction with the social and attitudinal survey, a question was asked to deter
mine views on the potential uses for any land which might become available under 
the bridge approaches. The results of this survey are shown in Table F15. 

TABLE F15 USES FOR UNDER BRIDGE SPACE 

Suggested Use 

Commercial Use 
- Market/shops 
- Restaurants 
- Hotei/Accomodation 

Playground/Park/Zoo 
Vehicle Parking 
Open Space 
At Authorities' Discretion 
Other* 
No Opinion 

TOTALS 

Thailand 
(n =379) % 

34.8 
(27.5) 

(5.9) 
(1.3) 

10.7 
2.7 

14.4 
0.5 
7.2 

29.7 

100.0 

Lao PDR Totals 
(n = 155) % % 

67.7 44.4 
(54.8) (35.5) 
(11.6) (7.6) 

(1.3) (1.3) 
1.3 7.9 
3.9 3.0 
6.5 12.1 
7.1 2.5 
9.0 7.8 
4.5 22.3 

100.0 100.0 

* A minority in this category on the Thai-side suggested accomodation for those 
displaced by bridge and road/rail construction. The majority suggested 
agricultural uses. 

There were substantial differences between the responses of the Lao and Thais, but 
it is clear that a third of respondents in Thailand and two-thirds in Laos favoured 
commercial use of the land, particularly for a market or retail stores. 

On the Lao side, the bridge approach will be in an area which is currently occupied 
by a state-owned enterprise and currently closed to public access, so there is no 
loss of public space. It is unlikely that the Lao authorities will wish to open the area 
for public use in the future. Therefore the likely potential uses for the area would be 
as storage or office space for the existing company. 
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One-quarter of respondents on the Thai side favoured either public open space_ or a 
recreational facility. This is significant given that Hart Chommanee is already a 
popular dry season recreation spot, as well as a revenue-producing area for 
the village. Should authorities allow public access under the bridge at Chommanee, 
they would gain much goodwill if they were to allow the area to become available to 
the community, especially as the negative impact of construction is greatest in 
this village. 

If under bridge access is not permitted the community will only be able to reach their 
temple by a circuitous route. 'At present, access to the river and housing closest to 
the river is also through the area where the ROW will pass. Again, freedom to move 
under the bridge would be beneficial to the community. An additional benefit would 
be that the under bridge space could become a part of the recreational activities 
associated with Hart Chommanee and festivities at the temple. As the community 
currently arranges the use of the river beach and river-side land, they might also 
manage the under bridge area, with profits being put to community use. The author
ities might view this as a kind of "compensation", to the community as a whole, for 
the disruption brought by the Project. 
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2. ENVIRONMENTAL IMPACT ASSESSMENT 

2.1 INTRODUCTION 

The objective of the environmental impact assessment (EIA) is to assess the main 
impacts (direct and indirect) of the construction and operation of the proposed 
bridge on the local and regional natural resource base. In Thailand, the National 
Environment Board (NEB) has been advised of the study, and reports have been sent 
to relevant agencies with an invitation to comment as required. In the Lao PDR a 
similar procedure has been adopted, although no single environmental agency exists. 

2.2 WATER QUALITY ASPECTS 

2.2.1 The Hydrological Environment 

Aspects of the physical hydrological environment are discussed in Part B. The main 
aspect of interest from an environmental point of view is the size of the Mekong 
River catchment upstream of Nang Khai (300,000 km 2

) and the comparatively 
high flows at the site: the average flow is about 4500 cumecs and it ranges from 
around 1,000 - 1,200 cumecs in the dry season. to 8,000 - 10,000 cumecs in the 
wet season. These are important numbers as they provide a measure of the assimi
lative capacity of the Mekong which is why the water quality impact potential of the 
proposed development is very small. 

Water quality has been the subject of considerable investigation as background and 
the details are contained in Annex F.1 of the FRAW. The data show that the quality 
of water in the river is reasonable chemically but there is a high sediment load. 
Calculations based on two different sources of data suggest that the average 
sediment load at Nang Khai is in the order of 100,000 tonnes per day ranging from 
tens of thousands of tonnes per day in the dry season to around half a million tonnes 
per day in the wet season. The overall range of colour in samples taken at 
various locations along the river is from 2 to 30 units. Colour determinations are 
unreliable water quality indicators at the upper end of the range so they do not 
provide a good reflection of the absolute variability of colour. This belief is support
ed by the much more variable turbidity values, ranging from 1 .5 to 700 units 
in the reports reviewed. In the dry season, turbidity tends to be comparatively 
low (typically less than 20 units) since overland flow and bank erosion, the main 
sources of sediment, are greatly reduced. 

The final feature of the existing environment of relevance to water quality impacts is 
the nature of the river bottom which will be disturbed during construction. A series 
of eight boreholes were sunk along the approximate centreline of the bridge as part 
of a previous feasibility study (OTCA 1 969). The logs showed that the surface 
layers of the bottom sediments are almost exclusively sand and sand/gravel. This is 
as expected given a local flow regime in which average velocity will exceed 2 m/sec. 
during the wet season. The borelogs also show some weathered siltstone lenses in 
the river bed profile and, in addition, the bedrock is a competent siltstone. The 
major potential impact will arise from disturbance of these siltstone sequences. 

2.2.2 Water Quality Hazards During the Construction Phase 

The major sources of water pollution hazard during the construction phase will be 
sediment discharges from bridge pier construction activity; erosion losses from 
construction in the vicinity of the abutments; chemical and biological pollution from 
construction camps and construction vehicle maintenance areas; and erosion losses 
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from construction material extraction operations. Where possible, the effect of 
potential impacts has been quantified. Necessarily however, such estimates are 
crude and are provided to give indications of the possible orders of magnitude of 
effects. 

al Effect of Pier Construction 

The preferred option for bridge foundations is for bored piles and excavated 
footings. For this there is the potential for water quality impact, particularly if 
excavated material is discharged to the river. For the purposes of illustration, it is 
assumed that all extracted material will be discharged into the river, with 1 . 5m. 
diameter piles socketted 6m. into bedrock and that there would be 6 piles per bridge 
pier. 

The work would be done during the dry season only and it is assumed that it would 
be completed in one season. The total quantity of excavated material would be in 
the order of 500m 3

• If it is assumed that all of the bedrock material removed 
becomes suspended sediment (clearly unrealistic), the total suspended sediment load 
generated by boring operations over the six month period would be in the order of 
800 tonnes. The average minimum dry season flow at Nong Khai is around 
1200m3 /second and, based on available water quality data, it is estimated that the 
average dry season suspended sediment load is in the order of 1 OOmg/1. Taken 
together, this suggests an average minimum dry season sediment load of 10,000 
tonnes/day. Thus, the suspended sediment load which might be generated by the 
boring operation over a six month period would be in the order of 5% of 
the minimum sediment load carried in the river on one day during the dry season. It 
is therefore concluded that there is very limited potential for adverse water quality 
effects due to piling operations. 

The possibility of dissolved oxygen (DO) depletion occurring during construction, 
when bottom sediments containing organic material are disturbed, has been 
considered. Laboratory testing of river bed core samples taken during OTCA drilling 
indicated only trace quantities of organic material, so this is unlikely to be a problem. 

b) Effect of River Side Construction Activity 

The two principal sources of water pollution from riverside construction activities are 
soil erosion from earthworks associated with the bridge approaches and grease and 
oil discharges from machinery maintenance activity. 

Sediment Discharges 

The toe of the earthworks are proposed to be located well back from the river bank 
on either side to provide adequate protection from undermining by river bank erosion 
and to ensure structural stability of the river bank under loads imposed by the 
weight of the embankments. The design batter slopes on the embankments are 
comparatively flat (maximum 1 in 2 V:H) and it is proposed that all earth surfaces 
will be progressively grassed as soon as possible after completion. Revegetation of 
road batters is extremely fast in tropical environments and a high standard of erosion 
control can be expected after a short time. In the interim, however, a certain 
amount of sediment will be lost and some will flow into the river. There will be 
some attenuation of suspended sediment due to overland flow of runoff from the 
embankments to the river. This form of attenuation can be quite significant and, in 
fact, is a recognised form of primary treatment of certain types of waste waters 
although its effectiveness is reduced when the flow short-circuits along channels 
and drains. 
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It is not considered feasible or necessary to apply any additional runoff treatment 
facilities for sediment. A range of practical considerations militate against this. 
First, the areas of disturbed surface within the ROW will be quite substantial; sec
ond, the rainfall intensities involved in even low recurrence interval wet season 
rainfall events are very high; and third, the alluvial soils on the river banks have a 
comparatively high clay percentage and the indications are that much of the clay is 
dispersible. Thus, residence times in excess of 24 hours and/or flocculation would 
be required to achieve any significant improvement in water quality. 

These factors would require large detention ponds outside the ROW which would 
substantially increase the degree of disruption to surrounding land uses and, would 
be unlikely to have any significant impact on colour or turbidity which will be the 
most visible runoff contaminants. In any case, it is considered unlikely that un
treated runoff would have any adverse effect on aggregate river water quality. 
Taking account of the flat terrain, the rainfall pattern and the nature of site soils, it 
would not unrealistic to assume that as much as 500 tonnes per hectare (equivalent 
to 25mm of soil evenly across the site) could be lost from construction areas in a 
single wet season. 

Only sediment from construction areas in reasonable proximity to the river would 
actually flow into it. For the purposes of assessment, it is assumed that this areas 
would encompass all of the ROW within 500m. of the river embankment. It is 
further assumed that the full area of the ROW is disturbed and yielding sediment (i.e. 
the area is 40,000m 2 or 4ha.); 50% of the total sediment yield becomes suspended 
sediment; and incomplete mixing occurs when the sediment reaches the river so that 
by the time that the sediment has moved 500m. downstream of its entry point, 
mixing has occurred with only 10% of the flow in the river. In addition, 
the average wet season minimum flow at Nong l<hai is in the order of 5200 cumecs 
and the average wet season suspended sediment concentration is around 890mg/l. 

Based on these assumptions it is concluded that during construction in the vicinity 
of the river, and even if a worst case sediment loss rate from the site into the river 
was as high as 1 0 tonnes/day, this would increase the average sediment load along 
the downstream near shore by substantially less than 1 mg/1 which is less than 
0.03% of the average wet season load. Thus the chance of sediment losses from 
construction areas adversely affecting water quality in the river is remote. 

The only other potential environmental risk from sediment-laden surface runoff 
would be where it flowed into a shallow water supply well. There are approximately 
five public shallow wells and many private wells in the vicinity of the alignment, 
used for drinking, washing and stock watering. All wells in the area have a collar 
raised about one metre off the ground so that it is not possible for sediment laden 
runoff to flow into the wells and pollute them. Thus, the risk of adverse effects on 
these installations is negligible, except in flood conditions. 

Grease and Oil Discharges 

The significant threat in this regard would be due to dumping of sump oil when the 
oil is changed on construction equipment. This can be adequately controlled through 
contract specification and site supervision. The following safeguards are recom
mended: 
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vehicle maintenance shall be undertaken only in defined areas which will be well 
removed from both the river and shallow water supply aquifers; 

all reasonable steps shall be taken to collect used oil for sale to oil recyclers; 
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safeguards, such as low earth perimeter bunds around equipment maintenance 
and repair facilities, shall be provided to contain spillages within the site; and, 

at the completion of construction, all vehicle maintenance hardstands will be 
ripped up and planted with grass to maximise biodegradation of grease and oil 
soaked into the hardstand surface. 

The potential hazard to domestic water supplies in close proximity to the construc
tion camps is significant although the risk, given the observance of these simple 
safeguards, is quite low. · · 

c) Pollution from Construction Camps 

No local data regarding existing levels of organic and faecal contamination of the 
river was available. The population density in the catchment as a whole is low, 
however Vientiane and Tha Bo is located 20 or so kilometres upstream and would be 
contributing quite a high sewage load to the river and this could be significant par
ticularly during the dry season when river flows are low. The range of DO contents 
at various sampling locations upstream and downstream of the site is consistently 
high, as discussed in Annex F.1 of the EIA in the FRAW. This suggests that sewage 
loadings are not excessively high in an aggregate sense. 

The major water quality threat from the construction camp is sewage-contaminated 
emissions from latrines. The hazard relates to contamination of off-river and shal
low well water supplies. In rural areas outside Nong l<hai the principal sources of 
potable water are roof runoff and shallow wells, while on the Lao side it is shallow 
wells. Shallow wells are vulnerable to contamination. The water supply intake for 
Nang l<hai is located downstream of the bridge site, and while the system includes 
treatment by sedimentation, flocculation and chlorination, it is heavily overloaded. 
An improvement plan is scheduled for implementation in 1991. 

The most effective safeguard against this hazard will be to locate the construction 
camps well away from the river and from shallow wells. Supplementary control will 
be achieved by installation of sewage treatment facilities at the construction camp. 
The most feasible sewage treatment option would be septic tanks but it will be 
necessary to ensure that the absorption field for overflow is well separated from 
shallow wells. 

Provided these safeguards are observed it is considered unlikely that any adverse 
effects will be registered. 

d) Pollution from Construction Material Extraction Operations 

The main construction materials are sand/gravel and crushed hard rock for the 
manufacture of concrete and soil for earthfill. It is anticipated that most supplies 
will be secured from existing commercial sources and thus it is not within the power 
of the project to apply environmental controls at such locations. 

- Sand and Gravel Sources 

Sand and gravel consumed in the Nang l<hai and Vientiane regions is presently 
recovered from the bed of various rivers including the Mekong. These operations 
have localised effects on downstream water quality due to turbidity plumes from 
dredging and due to the overflow from washing and screening operations on the 
river bank. Operators claim that sediment plumes quickly disperse due to 
settlement, and this is probably correct. These limited impacts will continue under 
the proposed development and are essentially outside the control of the project. 
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- Hard Rock Sources 

The closest commercial sources of hard rock are remote from the bridge site and, as 
with sand recovery operations, have localised water quality effects due to soil ero
sion and sediment deposition outside the quarry boundaries. This situation would 
continue during the supply of rock to the proposed development and are outside the 
control of the project. 

- Earthfill 

The locations of borrow areas for the large quantities of earthfill that will be required 
have not been finally determined. In general terms, such areas have considerable 
potential for short term localised water quality impacts since the preferred materials 
are likely to be laterites and silty and/or clayey soils, all of which produce coloured 
and turbid runoff. The main environmental threat would be to potable water sup
plies and fishponds. Since borrow areas for embankments (but not roads) will be 
under the control of the bridge construction contractor, it is feasible to pre
scribe safeguards to control adverse impacts. The following safeguards are recom
mended: 

borrow areas on land with an average slope greater than 1 0% should be avoided 
if possible; 

the borrow area should be separated from the local surface runoff system by cut 
off drains as required; 

drainage from the borrow area should be directed through a short term detention 
pond to remove heavy solids (expected to be minimal) prior to discharge off-site; 

drainage from the borrow area should be directed into a rice paddy (turbid water 
is not a threat to rice production), subject to agreement with the relevant farmer; 

at the completion of operations, the borrow area should be ripped on the contour 
and planted with an appropriate seed mix. 

If the borrow areas are on farmers' land, it takes 2-3 years before the ponds left by 
excavation are suitable for fish raising. Hence ameliorative measures should be 
implemented in consultation with landowners. 

Provided these safeguards are adopted, no significant adverse water quality impacts 
are likely to be registered. 

2.2.3 Water Quality Hazards During the Operational Phase 

The only substantial threats to water quality during the operational phase will be due 
to bank erosion induced by the bank-side bridge piers; and, liquid emissions from the 
border control facilities on either side of the river. 

a) Risk of River Bed and Bank Erosion 

Erosion potentials are discussed in Section D of the Final Report on Engineering and 
Economic Data and Part B, Section 10 above. In general, the erosion risk is as
sessed as being not severe, and safeguards are prescribed. These safeguards will 
provide a high level of erosion protection and it is considered unlikely that the project 
will create any long term source of water pollution due to induced bank erosion. On 
the contrary, the proposed safeguards will reduce sediment loads. It is likely that 
some scour of the river bed will occur around the bridge piers. The piers will be 
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designed to accommodate up to five metres of scour although this is to accommo
date instantaneous worst case flood conditions; net scour would be much less. A 
worst case environmental assessment assumes that five metres of erosion occurs 
over the full width of the river over a period of a day and that the entire amount of 
eroded material becomes suspended sediment. This would entrain in the order of 
100,000 tonnes of sediment. Such an event would only occur under flood flow 
conditions; assume 15,000 cumecs and a sediment load in excess of 1 OOOmg/1 -
both being significant understatements. The daily sediment load in the river under 
such circumstances would be around 1 .3 million tonnes. Thus, under worst case 
conditions, the entrained material would increase the average sediment load by 
about 5 to 10%, which is not significant. It is concluded that bed scour is unlikely 
to adversely affect water quality. 

b) Liquid Emissions from Site Infrastructure 

The main potential water pollutant from the border control facilities is liquid emis
sions from toilets and bathhouses. This can be adequately controlled by the installa
tion of adequately sized septic tank facilities with overflow absorption .areas well 
removed from any water supply wells. A minimum separation distance of 500m. is 
recommended, but might be reduced if groundwater flows and soil permeability 
permit. Pollution from surface runoff at the border facilities (principal contaminants 
sediment and grease/oil) should be minimal. 

2.3 AQUATIC RESOURCES AND FISHERIES 

As discussed in Annex F.2 of the EIA in the FRAW, the major environmental factor 
influencing fisheries productivity in the Mekong River is the wet season combined 
with the ability of fish to migrate both along the River and laterally into over bank 
storage areas. The proposed bridge will not influence these factors. 

The bridge piers are unlikely to constitute more than about 4% of the cross sectional 
area of the river under low flow conditions which does not constitute a significant 
barrier to the movement of fish. Under worst case flood flow conditions, average 
flow velocities in the vicinity of the bridge piers would increase from about 2.4 m/s 
to about 2.51 m/s which is not significant in terms of the ability of fish to negotiate 
the river. 

It is also considered unlikely that the bridge will physically interfere with local fishing 
activities. The local fishery, although very active, is essentially artisanal, using small 
gear and equipment. This will not be compromised by the presence of the bridge. 
On the Lao side, the most important zone for fishing is located downstream of 
Thapha which is about five kilometres downstream of the bridge site. Local people 
involved in fishing could not anticipate any way in which the bridge would interfere 
with their activities. Some on the Thai side expressed the view that the bridge 
might physically interfere with drift netting upstream of the site, but this is consid
ered unlikely. Drift netting is undertaken under low flow conditions, and minimum 
pier separation is likely to be 68 m., so there will be room for them to negotiate the 
bridge without wrapping their nets around a pier. 

Specific attention was given to assessing potential effects on the Giant Catfish 
(Pangasianodon ~, known locally as "pia buek"). This fish, which is only found 
in the Mekong and the lower reaches of its tributaries, is reputedly the largest 
freshwater fish in the world, reaching lengths in excess of 2 m. and weights of over 
200 kg. The species has been severely depleted in recent years by over-fishing, but 
the Thai Fisheries Department has successfully bred the species and some restock
ing has taken place. The future conservation status of this species is likely to be 
determined by the degree of success the Department has in regulating the fishery 
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and in ensuring that future blockades on the river make adequate provision for fish 
migration. The proposed bridge will not have any discernable impact on the 
conservation status of the Giant Catfish. 

A review was also made of possible impacts of construction on benthic communi
ties, which are more susceptible to adverse impacts of construction than plankton or 
fish since they are comparatively immobile. Dredging and boring activities in the 
water can cause loss of benthos in the affected zone. Resettling of heavy and 
coarse bottom sediment is also detrimental to the benthos. Nematodes, Annelids 
and insect larvae present im'mediately downstream of the dredging/boring sites 
would be affected. The zones affected by dredging/boring and resettling 
are expected to be relatively small compared with the total width of the river. The 
affected areas are also expected to be colonised by the similar benthic populations 
after 1-2 rainy seasons. Thus, such impacts as might occur will be localised, of short 
duration and should make no significant difference to the overall status of benthic 
communities in the river. 

2.4 ACOUSTIC AND AIR QUALITY IMPACTS 

2.4. 1 Potential Acoustic Impacts 

a) Existing P.coustic Situation and Assessment Criteria 

Noise level readings have not been taken but land use can be used as a reasonable 
guide to ambient noise levels. On the Thai side, the principal land use in the vicinity 
of the bridge site and the ROW is non-mechanised rural and it would be expected 
that the background noise level (i.e. the 90 percentile or L

90 
noise level) would be in 

the range 25 to 35 dBA. The dominant background noise sources would be natural 
sounds. Closer to roads such as the Asian Highway, ambient noise levels would be 
higher since the average daily traffic loadings are reasonably high. The L

90 
in the 

vicinity of this road and in the central parts of Nong Khai might be in the order of 35 
to 45dBA. 

On the Lao side, there is industrial land use in the vicinity of the bridge site. The 
major noise source is a sawmill and there is also a cement plant. The L

90 
within a 

radius of one kilometre could be in the order of 40 to 45dBA. Elsewhere however, 
the pattern would be much the same as on the Thai side although with slightly lower 
levels due to the low state of commercial development and lower traffic loadings. 
The L

90 
noise levels, away from well used roads would probably be in the range 20 

to 30 dBA while in the vicinity of such roads and in the villages, the level might be 
in the range 25 to 35 dBA. 

The level of impact of noise generated by the construction and operation of the 
bridge will be governed by the level of resultant noise from the site in comparison to 
the ambient noise at receptor locations and the subjective reaction of the affected 
people. Environmental noise impacts occur at levels much lower than those likely to 
induce hearing defects and virtually the sole criterion as to whether an impact is 
occurring is whether or not people complain. The response patterns of Thai and Lao 
people to environmental noise is not known although, as an observation, many 
people in the region appear to have a rather phlegmatic reaction to noise. This may 
be more a question of force of circumstances than personal preference but it sug
gests that the annoyance thresholds in Thailand and Laos may be higher than they 
are in countries where people have been more conditioned to be conscious of noise. 

The Thai NEB is understood to be formulating a noise standard but that, in the inter
im, it uses the International Organisation of Standardisation (lOS) and United States 
Environmental Protection Agency (USEPA) recommendations on community noise. 
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The Lao Government has no environmental noise standards. Both the USEPA and 
lOS methods have shortcomings, so procedures recommended by the New South 
Wales State Pollution Control Commission (SPCC) have been adopted for this evalu
ation. These utilise features of both the lOS and USEPA systems and have been 
used because the procedure is reasonably simple, and was detailed in Section F, Part 
4 of the FRAW. 

b) Construction Phase Impacts 

Noise from the construction phase can be subdivided into two categories based on 
the nature of the noise which will be generated. First, if piled bridge foundations are 
utilised, piling activities will generate short duration, impulsive noise which has the 
potential to be quite intrusive although the impact will be offset to some degree by 
the separation distance between pile driving locations and nearest receptors and the 
fact that piling will take place in any particular location for only a comparatively 
short period of time. The second form of construction noise will be broadband 
steady noise arising from a variety of earth-moving, digging, and related activities 
which will occur variously along the length of the ROW as construction proceeds. 

- Piling Noise 

Piling noise levels would be influenced by the piling technique adopted. A drop 
hammer on pre-cast piles generates a sound power level of about 120 dBA while an 
internal drop hammer on cased piles generates a sound power level of about 1 07 
dBA. 

The effect of the two types of pile driving activity has been estimated at the nearest 
settlements to the site on both the Thai and Lao sides of the river for "best" and 
"worst" case conditions. The best case would apply when the pile driver was locat
ed on the more distant side of the river and the worst case when it is located on the 
nearer side of the river. The piling noise experienced at each receptor location 
would fall variously within the range of the calculated extremes as piling operations 
progress across the river. 

Table F16 shows the results of the calculations. For the purposes of the assess
ment, and taking account of the comparatively short term nature of the piling opera
tion, it has been assumed that the resultant noise level could be considered to be 
intrusive if it exceeds the assumed background noise level by 20dBA and very intru
sive if the exceedance was greater than 30dBA. The basis for this assumption is 
outlined below in the discussion on broadband construction noise. 

The Table indicates that, if open piling is to be undertaken, the resultant noise levels 
would probably be intrusive at Ban Chommanee and Ban Meechai for the duration of 
piling activities. If cased piles were to be used, resultant noise levels should not be 
intrusive at these locations. Elsewhere, it is unlikely that piling noise would be intru
sive regardless of which type of piling was undertaken. Thus, it is concluded that 
there is only limited potential for adverse noise impacts resulting from piling opera
tions should they be undertaken. 
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TABlE F16 PREDICTED PiliNG NOISE IMPACTS 

Location (existing L
90

) Resultant L
10 

Noise Level 

Thai Side: 
Ban Chommanee (30dBA)[3] 

Ban Meechai (30dBA) 

Nang Khai (35dBA) 

lao Side: 
Ban Dong Pho Si (35dBA) 

Ban Tha Naleng (35dBA) 

Best 
Case(1J 

40-53 (1 0-23)[4] 

38-51 (8-21) 

32-45 (0-1 0) 

38-51 (3-16) 

39-52 (4-1 7) 

Piling occurring on the distant side of the river. 
Piling occurring on the near side of the river. 

Worst 
Case(2J 

49-62 ( 1 9-32) 

41-54 (11-24) 

33-46 (0-11 ) 

43-56 (8-21) 

41-54 (6-19) 

Notes: 1. 
2. 
3. 
4. 

The bracketed Figure is the assumed ambient (L 
0

) noise level. 
The range in values is determined by the type of pile being driven. 
The bracketed figures are the range of exceedances of resultant L

10 
noise level over the assumed ambient or L

90 
noise level at each location. 

- Broadband Construction Noise 

To model construction noise, a simplified analysis was undertaken in which a no
tional complement of construction equipment (listed in the FRAW, p. F-17) was 
assumed to be spread out over a typical 500 m. long section of the ROW. 
Resultant noise levels were calculated at various distances in the range 0 to 1 500 
metres from, and along a line perpendicular to, the ROW taken at the midpoint of 
the typical section. The results are shown in Table F17. 

TABlE F17 PREDICTED CONSTRUCTION NOISE lEVElS AT VARIOUS DISTANCES 
FROM THE ROW 

Distance from ROW (m.) 

FSU/SECF 

0 
100 
200 
300 
400 

1000 
1500 

Resultant L
10 

Noise Level (dBA) 

F- 41 

70 
65 
61 
57 
55 
47 
43 



These are worst case levels as no account has been taken of the potential for atten
uation due to topographical shielding or vegetation. The following assumptions have 
been made regarding the significance of the predicted noise levels: first, where the 
difference between L

90 
and L

10 
is less than 15 dBA, construction noise should be 

audible but not intrusive; second, where the difference is between 15 and 30 dBA, 
construction noise should be audible and may be intrusive; and third, where the 
difference was greater than 30dBA, construction noise may be very intrusive. 

Figure F1 shows the notional distribution of areas within which broadband steady 
noise from construction operations are likely to be audible and intrusive or very 
intrusive according to the above criteria. In interpreting the Figure, the following 
points are relevant: 

the peak construction noise levels at any particular location will only apply 
when construction works are immediately adjacent to that location. At other 
times, noise levels will be lower; 

these noise levels will only apply during construction working hours which, in 
the main, will be during daylight; 

the area affected by high noise levels is overstated because no allowance has 
been made for the effects of topographical or vegetational screening. These 
effects would only be of any significance in rural areas on the Thai side and 
would marginally reduce the area of the "intrusive" noise levels. They would 
be unlikely to have any effect on the "very intrusive" area. 

The most notable conclusion is that very intrusive noise levels are likely to be expe
rienced mainly in residential areas on the Thai side. This is due both to the lower 
existing noise levels in the vicinity of proposed construction areas and the greater 
proximity of residences. The most significant impact is likely to be registered at 
houses close to the ROW in Ban Chommanee and Ban Lao when construction is 
occurring in that vicinity. Levels will also be high at Ban Sammaki and at Ban Na 
Kai, under the same circumstances. 

There are no effective safeguards that can be adopted to significantly reduce these 
impacts. Noise control kits for mobile equipment are available but they are expen
sive and make vehicle maintenance difficult. In any event, they can only be expect
ed to reduce resultant noise levels by between 5 and 8 DBA which would not make 
any significant difference to Impacts In the most affected areas. 

Thus, it is concluded that one of the unavoidable effects of the proposed develop
ment will be to create potentially very intrusive noise levels at rural residences within 
about 200 metres of the centreline of the ROW. These impacts would be short 
term, lasting for the duration of construction activity in the immediate vicinity of 
such residences. At distances up to about 1 kilometre from the ROW, noise levels 
will be audible and potentially intrusive in the context of a very low background 
noise level environment, but are unlikely to be intolerable or cause complaint by local 
people. 

c) Operational Phase Impacts 

The main noise influence during the operational phase will be vehicular traffic 
moving along the road and bridge. If the rail link is completed, train noise will regis
ter additional impacts but there is insufficient data available on which to base an 
assessment at this stage. 

FSU/SECF F- 42 



For traffic loadings in excess of about 1 00 vehicles per hour, it is widely accepted 
that the best descriptor of traffic noise impacts is the L

10
(18 hour) which provides a 

measure of the maximum noise level likely to be experienced in any hour of an 18 
hour period. A convenient method for calculating L

10 
( 18 hour) traffic noise levels is 

the CORTN method from which predictions can be made using a number of nomo
grams which relate traffic loadings, traffic make-up, mean traffic speed and interven
ing distance to a resultant L

1 0 
at a receiver. This method reflects that fact that, 

when traffic loadings exceed 1 OOvph, traffic noise becomes an almost continuous 
hum which blots out the ambient background noise. At lower traffic loadings, indi
vidual vehicles passing by become much more intrusive because the ambient back
ground is still detectable. 

For this report, traffic forecasts were made for the years 2000 and 2010. Based on 
assumptions noted in the FRAW (p. F-20), it was estimated that in 2000 average 
daily and hourly vehicle movements would be 232 and 16 respectively. For 2010 
these respective figures were 830 and 60. These loadings are lower than the 
recommended bounds for use of the CORTN procedure so noise impact assessment 
becomes more complicated. Therefore, to provide a wider perspective, two meth
ods have been used; first, the CORTN method using the lower limit for the method 
in place of the predicted loadings; and second, an L

10
/L

90 
comparison as was used 

for the assessment of broadband steady construction noise. 

Based on assumptions and nomograms outlined in the FRAW, the calculated L
10

(18 
hour) at various distances from the edge of the approach roads to the bridge are: 

50 metres from ROW - 53dBA 
1 00 metres from ROW - 49dBA 
200 metres from ROW - 44dBA. 

A basis for evaluation of the significance of the predicted levels can be provided by 
considering the traffic noise planning guidelines of the SPCC. The SPCC's guideline 
for new road developments is a maximum L

10 
(18 hour) noise level of 60dBA when 

measured 1 metre from a residential facade or other noise sensitive location. Thus 
the predicted L

10 
levels, even at 50 metres from the ROW, are within the guideline. 

Bearing in mind that the traffic loading used was about 50% higher than the predict
ed 2010 loading it is concluded that traffic noise from the bridge approaches should 
be within reasonable bounds. 

This does not mean that the resultant noise will not be intrusive however, as is 
shown by considering the L

10
/L

90 
comparison. For this assessment, a short term 

noise event was evaluated, namely, a pass-by of three 1 0 tonne capacity trucks in 
convoy. This would not be a constant state of affairs on the road so the analysis 
tells more about the peak levels likely to be experienced rather than the "average". 
The resultant L

10 
at various distances would be: 

at 1OOm. - 65dBA; (exceeds existing background by 30-40 dBA) 
at 200m. - 59dBA; (exceeds existing background by 24-34 dBA) 
at 500m. - 48dBA; (exceeds existing background by 13-23 dBA) 
at 1 OOOm.- 42dBA. (exceeds existing background by 7-17 dBA) 

Since the road would be a permanent feature of the environment, the annoyance 
thresholds would be lower than for construction noise. Experience in many 
developed countries suggests that noise complaints increase significantly when an 
imposed L

10 
exceeds the background by more than 5dBA. Even making due 

allowance for a potentially more phlegmatic reaction to noise by local people, the 
indications are that the development will impose significant long term noise impacts 
over a substantial area. 
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There are no effective controls for this problem and it must be regarded as an un
avoidable adverse implication of the proposed development. 

2.4.2 Potential Air Quality Impacts 

The major source of potential air quality impact will be dust emissions due to earth
works and from the on-site concrete batching plants during the construction phase. 
There will be no significant air pollution hazard during the operational phase since 
the likely traffic loadings will be low and existing air quality is assessed as good. 

There are no data available on air quality in the vicinity of the bridge site although it 
could be expected that the ambient dust deposition rate might be in the order of 1 
gm/m 2 /month depending on the season. This could be exceeded in the vicinity of 
the cement plant on the Lao side and adjacent to laterite roads on both sides of the 
river. Dust pollution potential in the area is low due to the nature of the wind re
gime, the pattern and amount of rainfall and relative humidity levels, as set out in 
the OTCA report. 

Based on the working day analysis contained in the OTCA report, there will be an 
average of 200 working days per annum when no significant rainfall occurs and thus 
dust hazard would be at its highest. The main earth working period is likely to be 
between October and May and the dominant wind direction during this period is 
likely to be NE to E although it would swing around to the W and SW during April 
and May. 

On the Lao side, the main settled areas in the vicinity of the bridge site, namely, the 
line of settlements stretching east from Ban Dong Pho Si to Tha Deua, are located 
in the opposite direction to the prevailing wind. The separation distances are in the 
range 200 metres to 2600 metres. Given the windspeeds experienced in the area, it 
is expected that most dustfall from construction earthworks would be concentrated 
within a distance of 1 00 to 200 metres from the source. On the Thai side, the main 
settlement of Nong l<hai is also located east of the site and is well removed, with 
the nearest houses within the town being some 800 metres away. However, there 
are a number of villages closer to the site including Meechai, Don Daeng, Nong 
Doen, Chommanee, Lao and Na l<ai. 

It is concluded that the risk of widespread dust nuisance due to construction earth
works activity is small. However, residences close to construction areas, on the 
Thai side in particular, will be at greater risk. In fact it is highly likely that the closer 
of these houses could find dust emissions quite intrusive at times. The places at 
greatest risk will be residences in Chommanee and Lao fronting the Irrigation Levee 
Road and Wat Chan Samakki Road within 100 m. of the ROW, Wat Samakki, those 
in Ban Na l<ai within 1 00 m. of the ROW, and those adjacent to roads used by earth
moving vehicles. The only safeguard to reduce potential impacts at these locations 
is the application of on-site dust suppression procedures. Accordingly it is recom
mended that the earthworks specification should include words to the following 
effect: 

"The contractor shall take all reasonable steps to control dust emissions from the 
site and shall comply with all reasonable directions by the superintendent in this 
regard. In particular, the contractor shall provide and use for dust suppression a 
water cart or tanker of no less than 2000 litres capacity at all construction areas 
within 300m. of occupied residences, schools, religious institutions and on roads 
used by earth-moving vehicles, or other such places as defined by the 
superintendent. Liability for dust nuisance and all claims arising therefrom rests total
ly with the contractor." 
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The concrete batching plants will be a significantly greater dust hazard since the 
dust particles generated are much finer than the majority of soil particles and they 
are more noticeable due to their grey colour. While it is possible to control dust 
emissions from batching plants to a high degree, the procedures are complex. 
Accordingly, the most effective solution will be to maintain an adequate separation 
between batching plants and residences. A distance of 500 m. would be 
desirable with 300m. being a minimum. It is recommended that the construction 
specification should include this as a requirement. 

Provided that water carts are available at the construction sites and that they are 
used regularly, and that concrete batching plants are adequately separated from 
nearby residences, it is considered unlikely that significant adverse dust impacts will 
be registered. 

2.5 ARCHAEOLOGICAL VALUES 

2.5.1 Investigation of the Thai Side 

The investigation covered the immediate vicinity of the bridge and the corridor from 
Chommanee passing Sammakki, Na Kai and Nang Doen to the Nang Khai-Udon 
Thani road, at the 8 km. mark. In evaluating the archaeological significance of the 
area the study included identification of affected communities, a ground survey, 
interviews with the abbot of Wat Chommanee and villagers, and an assessment of 
historical evidence. 

The ground survey included both observation and interviews with local people. The 
objective was to identify signs of archaeological materials, such as bricks, ruins, 
relics, ancient moats, and broken pottery. Nothing was found in the ground survey 
which would indicate the presence of such materials. The villagers interviewed 
advised that they had never discovered any relics during cultivation activities or 
when digging wells. One inscription at Wat Chommanee has a side recorded in 
1445 AD. Though the inscription is 435 years old, no other relics, art objects, or 
ancient buildings have been found in and around the temple. 

There is no reason to believe that the project will have any adverse effect on 
archaeological values on the Thai side, and no further investigations are warranted. 

2.5.2 Investigation of the Lao Side 

The investigation covered an area of about 1 km 2 around the bridge construction 
zone. The study included a ground survey, discussions with villagers, monks and 
local officials, and preliminary digging at selected sites. 

The survey, emphasising discussions with elderly villagers, indicated that artifacts 
had been found at the Tha Naleng port (many years previously) and at Wat Oub
mung, about 1000 m. upriver of the bridge site. Wat Oubmuang is outside the 
project area although bank protection work may approach it near the rivers' edge. 
Discussions with the Abbot produced some recently unearthed old bricks, an ancient 
well, a construction the Abbot thinks is a kiln, a stone Buddha statue, a sandstone 
Buddha head, and other pieces broken from the same statue. The latter appears to 
be pre-Khmer. 

Digging at the river bank, some 35-45 m. upriver from the bridge survey marker, 
unearthed two jars. The first, about 34 em. high, was recovered in reasonable 
condition and contained bones, while the second fragmented but also contained 
bones. 
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These appear to be 200-300 years old. It is said that this area was once a burial site, 
although it may also have been an ancient temple. Further investigation is required. 

Based on archaeological and historical evidence, the area surrounding the proposed 
bridge site appears to have been an ancient settlement. From Sai Fang to Tha 
Naleng there is evidence of settlement from the 12th Century, and statues and 
inscriptions from this period have been located. It is therefore recommended that: 

Prior to bridge construc~ion, further archaeological investigation and, where 
necessary, excavation, should be conducted in order to remove any items in the 
path of bridge construction or bank protection. This should include construction 
sites, camps, road extensions, and border control facilities. Theses investigations 
should be under the supervision of the National Museum, and should be completed· 
as soon as is practical, and preferably prior to the detailed design stage. 

Contractors and their agents should be required to report any archaeological 
objects found during work so that their excavation may be completed by the 
National Museum. 

2.6 LAND USE IMPACTS 

2.6. 1 Existing Land Use Patterns 

a) Thai Side 

The pattern of existing land uses in the vicinity of the bridge on the Thai side is 
shown on Figure F2. The two principal uses are residential and agricultural. Ban 
Chommanee could be classified as urban residential since it is more or less contigu
ous with the main urban area of Nang Khai, while the other residential uses would 
be classified as village. Included amongst the residential areas in Ban Chommanee 
are some important government and government-related uses. There is also an 
important local recreational area of direct relevance; Hart Chommanee, a sand bar on 
the right bank of the Mekong at Ban Chommanee. During the period of lowest river 
flow (April) the beach is about 200 m. wide and 2 km. long. 

The dominant from of agriculture is rice production and home gardens, while there 
are substantial fish ponds in Ban Don Daeng and around Nang Kom Ko. The area in 
the immediate vicinity of the proposed bridge is notable in the present context for 
the fact that there is no existing industrial land use. As the sterilised land is almost 
all village or paddy land, no impact on native flora and fauna is expected. 

b) Lao Side 

The existing land use pattern on the Lao side is shown on Figure F3. The pattern is 
more complex than on the Thai side with the range of land uses encompassing 
industrial, agricultural and residential. The industrial uses include a rice storage 
warehouse; a construction company; a cement plant; an electrical substation; a 
substantial sawmill; and, warehouses. There are also a number of derelict industrial 
sites near the sawmill. 

The principal agricultural use is rice production within a pump irrigation scheme, one 
of 56 within Vientiane Province. The design wet season command area of the 
scheme is 400 ha. but it is understood that only 139 ha. is currently utilised. The 
remaining area is believed to be of limited suitability for irrigation due to the 
presence of porous, sandy soils. The main paddy areas are located to the NE, N, 
NW and W of the bridge abutment area. The land in the immediate vicinity of the 
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north abutment is in command but only parts of it were in production at site 
inspection, while some of the remaining area may be single cropped, it appears not 
to have been worked recently. As all land in the area is for village, rice or industrial 
use, no impact on local flora and fauna is expected. 

2.6.2 Direct land Use Impacts 

Construction of the bridge approaches and border control facilities on both sides of 
the river will sterilise land . presently used for both agricultural and residential 
purposes. 

On the Thai side, it is expected that the development will directly sterilise about 
80 ha. (72 ha. for the ROW and 5 ha. for the border post). The railway facilities 
would account for nearly an equivalent area but the majority of this would be 
located within existing railway ROWs and hence is not an incremental impact. The 
majority of the sterilised land (60 ha.) would be paddy. Much of this is irrigated 
land, and an effort should be made to realign the existing channels to reduce the 
impact on water users. The remainder can best be described as land associated 
with residential areas. This includes not only village land, but land used for fruit 
production, gardening or shade. 

Regarding potential effects on the Chommanee beach recreational area, during the 
construction phase there could be some potential for short therm disruption of 
access to the area due to movement of construction vehicles along the Irrigation 
Levee Road. The beach is also a logical loading point for barges associated with 
bridge pier construction and thus is it likely that the contractor will want to use at 
least a part of the beach for this purpose. This would reduce the area available for 
public use. To reduce the scale of physical and aesthetic impact on beach users, it 
is recommended that the beach not be approved as a materials lay down area. No 
adverse impacts on the utility of the beach are anticipated during the operational 
phase and there could be some increased usage of the area if tourism picks up. 

On the Lao side, some 10 to 15 ha. will be sterilised (5-6 ha. for the ROW and 6 ha. 
for the border post) of which it is estimated that 50% is actual rice paddy, 20% is 
used for industrial purposes, and 30% is derelict or was not being used at the time 
of inspection. Thus the areas of land which will be directly sterilised are not sub
stantial although the impact on those people directly affected will be highly 
significant, particularly if the terms of compensation are unreasonable. 

The most important direct land use impact of the proposed development relates to 
the fact that the bridge abutment on the Lao side of the river runs through a pond 
associated with the irrigation scheme. If no corrective action was taken, this would 
cut off water supplies to the entire irrigation area. Given the nature of the local 
terrain and the layout of the scheme, it is considered that it will be possible to par
tially relocate the pond and the canals radiating from it, so that those parts of the 
scheme not directly sterilised by the bridge approaches and border post can continue 
to receive water. 

It is recommended that, as a part of detailed design, irrigation engineers undertake 
redesign work on any irrigation schemes, on both sides of the river, which are ef
fected by construction. 

2.6.3 Indirect land Use Impacts 

The project will have indirect land use impacts since it will create a significant 
international transport artery and border post. Such impacts are, however, difficult 
to predict because of the unprecedented nature of the development. In general 
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terms, it is expected that the bridge will stimulate commercial, primarily tourist
oriented, and light industrial development at least in the vicinity of its approaches. 

a) Tourism Development 

The bridge on its own will not significantly change the present range of attractions 
in northeastern Thailand or Laos. It will itself be a local attraction but is unlikely to 
draw tourists into the region who would not have come in any event. Similarly, it 
will not change the accessibility of northeastern Thailand and will only modify the 
existing accessibility of Laos' to tourists. Vientiane is reasonably accessible by air 
and only slightly less so by land and river. The bridge will offer more possibilities for 
group (i.e. bus) tours, but the full development of this is likely to hinge on other 
things, such as the expansion of attractions within Laos. The bridge development 
may encourage tourist entrepreneurs to think more creatively about such things and 
increase business confidence, but, in itself, will not change the current situation. 

There are two tourist hotels under construction on the Thai side near the bridge site. 
This could be in anticipation of the bridge development but there appears to be an 
opportunity for a new hotel in Nong Khai, independent of the bridge proposal. There 
is less potential for such developments in the vicinity of the bridge on the Lao side. 
Several factors are relevant. The principal accessible attraction in Laos at the 
present time is Vientiane which is 20 minutes drive from the crossing point. Vienti
ane is also a river-front city so that a development located at the bridge crossing 
would not have a comparative advantage, and there is a lack of vacant river front 
land to permit such developments. Taken together, these considerations suggest 
that any tourist developments responding to the bridge will be in Vientiane. 

Regarding potential development attributable to the bridge on the Lao side, initial 
considerations suggest that it will be moderate and incremental, but the physical 
significance of any growth is likely to be far greater in Lao since the base is low. 
This is not a view with which the Lao Tourism Authority (LTA) would concur. It 
advises that it has increased its marketing activity in anticipation of the bridge, 
amongst other things. The Government is also investigating a range of tax-effective 
development strategies for business investors, including a tax-free zone 2 km. from 
the bridge site. Plans are underway to improve road links within the country and 
this will increase the range of tourist attractions available. The LTA anticipates 
significant growth in bed numbers in Vientiane: from the present 500 to 1000 in 
1991 and then 2600 in 1992. Tourist visitation is planned to increase from 33,000 
in 1990 to more than 200,000 by the turn of the century. The LTA is of the view 
that the bridge development is a key to the success of these plans. Whether 
planned future growth can be attributed solely to the bridge development is 
debatable. 

b) Potential Industrial Development 

The most significant form of induced development on both sides of the river is likely 
to be in the transport and storage sectors, and possibly also transport maintenance 
facilities. In the longer term on the Lao side, it is possible to foresee quite extensive 
development, as the national economy progresses, for a range of reasons additional 
to the bridge. 

- Development on the Thai Side 

The major associated development requirements on the Thai side are a link road to 
connect the border post with Nang Khai and an industrial development zone close to 
the border post. The justification for the link road and its suggested location are 
discussed in Section D, part 2. A separate link road is desirable environmentally as 
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well as practically since the most obvious alternative is to upgrade Don Daeng Road to 
four lanes which would adversely affect residential developments along the southern 
side of that road. 

The potential for industrial development on the Thai side is limited by the availability 
of suitable land. The Nong Khai Town Plan already makes provision for an industrial 
area close to the Thai side border post, but it will be necessary to alter this plan. 

Taking account of drainage constraints, local and potential future road patterns and 
the distribution of houses in tlie area, two alternatives suggest themselves. The first 
is quite close to the existing designated industrial area and bounded by the existing 
railway, to the northeast; the border post to the southwest; and, the suggested new 
road between the border post and Nong Khai to the southeast; the second is located 
on high ground on the western boundary of the Government Centre which is being 
developed on the western side of the A 1 2 highway. 

The first site is advantaged by its proximity to both the border post and the future 
new railway station and by its direct access to Nong Khai and the Asian Highway. 
Its principal disadvantages are that its area is only about 17 ha. It has no potential 
for expansion due to its confinement by the bridge approach road, the railway and a 
major flood way to the south. To establish the area, it would be necessary to ac
quire houses on Don Daeng Road west of the railway. The second site has much 
grater land area development potential but is disadvantaged by its distance from the 
border post and the fact that the road linkage to the border post would be circuitous 
unless an additional connecting road crossing the railway was to be established. 

If an organised approach is not taken the management of future industrial expansion 
in the area, development will be ad hoc and the potential for adverse effects to be 
registered on the environmental amenity of nearby residences, the availability of 
productive agricultural land, and local drainage patterns, would be greatly increased. 

- Development on the Lao Side 

The draft Vientiane Municipal Plan is being processed, but it is understood that it 
makes provision for an industrial area near Ban Somvang, south of the city and 
approximately 15 km. west of the bridge site. This may be too distant to capitalise 
on development potential stimulated by the bridge. The possibility of developing an 
additional industrial area at the bridge site arises. Such a site would still be in 
reasonable proximity to the city and might attract tenants from there. 

The Lao side is rather better placed as a focus for industrial development than the 
Thai side. The site is already partially used for industrial purposes, is not excessively 
constrained by existing residential developments, has good access to the Vientiane -
Tha Deua Road, has high voltage power available on site and is better drained than 
the Thai side. Therefore, the government might consider defining a suitable industri
al zone around the bridge area and access roads. 

If action is not taken to manage industrial development promoted by the bridge, the 
potential exists for ad hoc development which may adversely affect established 
residential areas. On balance, however, the potential for adverse effects is less on 
the Lao side due to the existing pattern of local roads and residential developments. 

c) Wider Development Implications 

The potential for of increased tourist activity and possibly an attendant increase in 
the rate of population growth in Vientiane raises the question of city planning. The 
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draft Municipal Plan is understood that it makes provision for the effects of the 
bridge development. Thus, a basis is being provided for dealing with future growth. 

The effectiveness of the plan will be determined by the degree to which it is 
enforced. 

The prospect of increased mining and forestry sector development raises a wide 
variety of questions of which the most fundamental is the adequacy of the govern
ment's institutional capability for environmental management and control. A useful 
first step in responding to this would be to undertake a review of environmental 
institutional arrangements, legislative instruments, regulatory standards and staff 
resources. There are a number of international agencies who can provide technical 
assistance to undertake such reviews and it is recommended that the Lao Govern
ment consider seeking such technical assistance. 

2. 7 VISUAL IMPACTS 

Where the bridge is visible, it will be visually inconsistent with its surroundings since 
it is a large civil structure in an essentially rural environment. However, the view 
catchment of the structure will be limited due to the extent of existing vegetation 
along the Thai bank of the river and the extent of riverside development along the 
Lao side. The crest level of the bridge will be at an elevation of about 1 80 m. while 
the surrounding flats are located at a level of around 165 to 168 m., thus it will 
project about 15 m. above the surrounding land surface. To a viewer standing on 
the river bank, the crest will only subtend an angle of about 3° above ground level. 
The best views of the bridge are likely to be gained from upstream and downstream 
looking along the length of the river although even from these view points it will be 
a very flat looking structure, with a width:height ratio varying from 0.045 (low 
water) to 0.022 (high water). 

Structures associated with the border control facilities on either side of the river will 
be low-rise and will also have limited potential to be visually intrusive. Whether or 
not the buildings are designed to blend into their surroundings or stand out as items 
of architectural interest is a matter to be determined. 

On the Lao side, visual access to the facilities will be very limited since the north 
side of the Vientiane-Tha Deua Road in the vicinity of the proposed customs area is 
extensively developed for either industrial or residential purposes which effectively 
block views into the site. It will be visible from the paddy fields to the west and 
north however. On the Thai side, the customs facilities will be visible from rural 
residences in the immediate vicinity however, views will be intermittent due to the 
extensive tree cover along local roads and around local residences. 
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3. AMELIORATION MEASURES 

Based on the SIA and EIA the following recommendations concerning appropriate 
amelioriation measures are made: 

3. 1 SOCIAL IMPACT 

(a) It is recommended that the Consultant hire at least one person to be responsible 
for public relations generally and, more specifically, for community relations, 
acting as a link between the project, local communities, and local-level officials. 

(b) Land acquisition has the potential to be a serious issue if mishandled. On the 
Thai side existing law and usual local procedures should be followed. On the 
Lao side, where no law apparently exists, customary practices should be 
observed. The aim should be to reduce the impact on dwellings. 

(c) For the construction site on the Thai side, where equipment and a site office 
will be maintained, it is recommended that land be rented rather than 
expropriated, thus further minimising the impact on land and housing at the river. 

(d) Ban Na Kai is bisected by the highway realignment, and this will have adverse 
community development implications. It is therefore recommended that there be 
an attempt to reduce the impact on dwellings. 

(e) The educational environment at the Ban Chommanee school will deteriorate 
both during and after construction. It is recommended that measures to reduce 
this impact be investigated. This should include consideration of relocation. 

(f) It is suggested that the under structure area on the Thai side be maintained as 
open space possibly under the management of. the local community. This is 
considered important in reducing the negative impact on Ban Chommanee. 

(g) The the few operators and small workforce on the vehicle ferries ·are all 
Lao employees. It is recommended that they be redeployed within the opera
tions of their current employer. In order to reduce the impact on passenger 
ferry owners, workforce and users, it is recommended that the service be main
tained, at least in the short-term. However, if operations cease, then: 
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owners, operators and workers on the Lao side operation could be redeployed 
in other river ferry operations; 

owners and operators on the Thai side could be assisted by local authorities to 
restructure their operations to river tourism or other alternative ferry opera
tions; 

the Thai side ferry workforce could be assisted by the provincial labour office 
in seeking alternative employment; 

checks should be maintained to ensure that the cost and time of bridge transit 
are not in excess of that on the passenger ferry service for border pass 
holders. 
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3.2 PUBLIC HEALTH IMPACT 

a) Establishment of a Public Health Committee: There should be a dialogue between 
the Lao and Thai governments or at least between Vientiane and Nang Khai, 
before the implementation of the Project, to reach an understanding on control 
measures, the potential for communicable diseases and for health check and 
quarantine practices at the border facilities. An ad hoc committee should be 
established for this purpose. At the same time, meetings with representatives of 
Labour, Customs and Immigration authorities, to exchange ideas and reach 
mutual understanding, should be promoted. 

b) Health Check for Labour Force before Employment: All workers and drivers 
should be subject to a basic health check prior to employment, and 
labourers from Khong Island should hold schistosomiasis-free certificates. The 
estimated cost for a physical check up would be 260-290 baht per worker. 
Workers with minor illnesses should be treated free of charge before employ
ment. Since both health services have limited resources, the Mekong Bridge 
contractors might consider bearing the expense. It would be useful to screen 
workers for drug abuse (especially heroin) and to provide AIDS education. 
The bilateral committee to be established should review this. 

c) Construction Camps: If a camp is to be established on the Thai side, it should 
avoid flood-prone areas. Both camps should be Inland to avoid pollution of the 
river. While the camps will need to be conveniently located, construction work
ers do not always promote good relations with local communities, so it is 
recommended that they be located away from existing villages. 

Thai labour laws set standards for sleeping space, drinking and domestic water 
supply, cooking, sanitation, latrines, lighting, ventilation, and the like. These 
standards should be observed as a minimum, and labour authorities can be 
expected to inspect camps. 

A small medical unit or first aid post should be established at each construction 
site and should also be responsible for the camps. This is required by Thai law. 
These units should cooperate and liase with local health authorities, maintain 
health promotion campaigns in the camp, and oversee aspects of camp sanita
tion. They should also provide referral services for workers who are suspected of 
suffering other than minor illnesses. 

All waste disposal should be completed in a sanitary manner, and should meet 
the standards of local authorities. 

d) STDs and Malaria: Patterns of these diseases are different in the two countries, 
and therefore specific regimens are required to prevent future drug resistance and 
to reduce cost. Experts in these fields from Laos and Thailand should discuss 
and outline the regimen for treatment and prevention. 

e) Health Check Facility: Immigrants should be checked by a health officer, and 
suspected persons treated as necessary. A public health officer with small 
quarters and limited facilities is required for this purpose. Veterinarians should 
be posted to inspect imported cattles, pets, and wild animals. Suspected animals 
should be quarantined for further investigation. The the formalities of this could 
be reviewed and modified by a bilateral committee. 
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f) Health Information System: A special health information system to monitor the 
health situation during the bridge construction period, and afterwards, could be 
established. This would provide a system of monitoring changes in disease 
patterns, if any, following from increased cross-border traffic. 

3.3 ENVIRONMENTAL IMPACT 

{a) Regarding the threat of grease and oil discharges, the following safeguards 
are recommended for inclusion in contract specifications: 

vehicle maintenance shall be undertaken only in defined areas which will 
be well removed from both the river and shallow water supply aquifers; 

all reasonable steps shall be taken to collect used oil for sale to oil recyclers; 

safeguards, such as low earth perimeter bunds around equipment mainte
nance and repair facilities, shall be provided to contain spillages within the 
site; and, 

at the completion of construction, all vehicle maintenance hardstands will be 
ripped up and planted with grass to maximise biodegradation of grease and 
oil soaked into the hardstand surface. 

(b) Construction camps should be located away from the river and shallow 
wells. Their solid waste disposal should be completed in a non-polluting 
manner. In addition, sewerage and waste water disposal should be to soak 
wells and seepage pits, well separated from local aquifers. 

(c) Borrow areas for earthfill under the control of the contractor (and sub
contractors) should be subject to the following safeguards, which should be 
implemented in consultation with landowners: 

borrow areas on land with an average slope greater than 10% should be 
avoided if possible; 

the borrow area should be separated from the local surface runoff system by 
cut off drains as required; 

drainage from the borrow area should be directed through a short term deten
tion pond to remove heavy solids (expected to be minimal) prior to discharge 
off-site, and should then be into a rice paddy (turbid water is not a threat to 
rice production), subject to agreement with the relevant farmer; 

at the completion of operations, the borrow area should be ripped on the 
contour and planted with an appropriate seed mix. 

{d) The only safeguard to reduce potential dust impacts at locations close 
to construction is the application of on-site dust suppression procedures. It is 
recommended that the earthworks specification should state: 
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"The contractor shall take all reasonable steps to control dust emissions from 
the site and shall comply with all reasonable directions by the superintendent in 
this regard. In particular, the contractor shall provide and use for dust suppres
sion as required, a water cart or tanker of no less than 2000 litres capacity at 
all construction areas within 300m. of all occupied residences, schools, reli
gious institutions and on roads used by earth-moving vehicles, or other such 
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places as may be defined by the superintendent. Liability for dust nuisance and 
all claims arising there from rests totally with the contractor." 

For concrete batching plants, it is recommended that the following requirement 
be specified: 

"The location of concrete batching plants and their associated facilities should 
be to the satisfaction of the superintendent and, in any event, they shall be 
located no nearer than 300 m. from the nearest occupied dwelling, school, reli
gious institution or such other locations as may be defined by the 
superintendent." 

Provided that water carts are provided at construction sites and are used regu
larly, and that batching plants are adequately separated from residences, it is 
considered unlikely that significant adverse dust impacts will be registered. 

(e) While the Thai side of the river does not appear to have any significant 
archaeological sites in the vicinity of the bridge and its associated works, this 
may not be the case on the Lao side. Hence it is suggested that: 

Prior to bridge construction, further investigation and, where necessary, 
excavation, should be conducted in order to remove any items in the path of 
bridge construction or bank protection. This should include construction 
sites, camps, road extensions, and border control facilities. These investiga
tions should be under the supervision of the National Museum, and should be 
completed as soon as is practical, and· preferably prior to the design stage. 

Contractors should be required to report any archaeological objects 
found during work and their excavation should be completed by the National 
Museum. 

(f) The areas of bridge, road and facilities construction on both sides of the river 
include existing irrigation schemes which will be disrupted. As part of detailed 
design it is suggested that irrigation engineers redesign these schemes to 
minimise impacts on water users. 

(g) There is a need for some revisions to be made in land use planning on both 
sides of the river, to maximise the benefits of development while minimising the 
potential for ad hoc industrial and commercial growth. 

(h) For the Lao PDR, the potential for natural resources exploitation, related to the 
bridge and other developments, suggest that environmental management and 
enforcement capabilities be reviewed with the aim of achieving sustainable 
development 
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4. CONClUSIONS 

In conducting the SIA and EIA a range of important issues have been carefully 
examined (for full accomts, see Sections E and F of the FRAW). From these a 
number of potential concerns have been identified and ameliorative measures 
recommended. 

4.1 SOCIAL CONCERNS 

In summary, the social concerns are : 

Project Acceptance: The project is well accepted and there is considerable goodwill 
towards it, but as it moves towards implementation, more negative views may 
develop. This is more likely to be the case on the Thai side, where the direct impact 
will be greatest. 

Consultation: Efforts should be continued to inform local people including officials, 
about the project, and to allow for their participation in planning, as far as is possible 
and desirable. It would be desirable for the Project to establish the position of Public 
or Communitv Relations Officer. This person would provide a link between all local 
groups and the Project. 

Land Acquisition: This is unlikely to be a major issue on the Lao side, where popula
tion densities are low, and much of the affected land is government owned or the 
property of a few landowners. Some of the householders who may be relocated are 
among the poorest in the area and now have basic housing. If relocated, it could'be 
within the local area, and consideration might be given to improving their living 
conditions. In the cases of longer-established residents, efforts should be made to 
relocate them within the village area, with adequate compensation. 

On the Thai side, land acquisition is a potentially major issue, especially close to the 
river and where housing is involved. Officials realise that this is a concern, especial
ly as land prices are high in the project area. 

Given that acquisition laws, procedures and practices generally appear reasonable, 
only two issues remain. First, as a general rule, to avoid hardship and added ex
pense, wherepossible the respective land acquisition committees should spare no 
effort in avoiding dwellings. Second, it may be worthwhile consolidating the names 
of persons whose land or house is acquired. As an added form of "compensation" 
these persons or family members, where their skills are appropriate, may be hired 
during the construction phase. 

Trade: Provided the passenger ferries continue to operate, cross-border traders and 
stall and shop operators will not be adversely affected in the short-term. Their fear 
is that one of the governments will restrict cross-river trade to the bridge. If this 
occurs, some of these people would face considerable hardship. 

In the long-term, if predictions are correct and trade in Nong Khai develops in a 
similar way to other parts of Thailand, the future of many of these small cross-river 
traders is limited. They will be taken over or forced out by larger groups of traders 
and truckers, or some of them will develop larger operations themselves. The con
struction of a bridge will hasten this process. 
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Ferries: The vehicle ferries are a Lao operation, and a bridge will certainly end their 
activities. There are two ferries and crews involved. As it is a state enterprise run 
by the Vientiane Municipality no serious problems are expected. 

The future of the passenger ferries is not so clear. On the Thai side these ferries are 
privately-owned and operated from Tha Sadej under arrangements with the authori
ties there. On the Lao side the ferries are the responsibility of the Administration 
Office of the Vientiane Municipality. Their present position is that the ferries should 
continue in the short-term, for border pass holders. They suggest that this would 
allow for a settling-in period; where demand for ferry services, after the bridge is 
opened, could be assessed. 

This appears sensible. There are three reasons for this. First, given that procedures 
at the new border posts may take a short period to become smooth functioning, 
keeping the ferries operational will be useful to some travellers. Second, at least in 
the short-term, the time required by Nang Khai and Tha Duea residents to cross the 
bridge may be significantly longer than using the ferries. Third, if the ferries are to 
close through market forces, their continued operation while this process occurs 
allows ferry operators to seek alternative economic activities. 

Tourism: Some concern has been expressed by Lao PDR women's groups that in
creased tourism, following the opening of the bridge, will present health and cultural 
problems. This may be the case, but the bridge is only one factor in the tourism 
equation. Lao authorities have time to prepare for these changes bearing in mind the 
impact of tourism in neighbouring countries and the pre-1975 impact in Laos itself. 
Most business and government people in Nong Khai, on the other hand, see the 
potential for increased tourism as one of the great benefits coming from the bridge. 

Public Health: Should Nang Khai or Tha Naleng become tourist and/or trucking 
centres, there is the potential for a health impact. If it is also assumed that labourers 
and technicians will be temporarily working in the area, health and sanitation issues 
require consideration, especially given recent concern over Sudden Unexplained 
Death Syndrome and construction site safety. Sexually transmitted diseases and a 
number of other communicable diseases are also a potential concern. 

Roads, Railways and Bridges : It is considered good policy to avoid dwellings and 
dividing communities by the construction of roads and railways. In community 
development terms it is preferable to pass villages rather than bisect them. While it 
is realised that there may be reasons for the positioning of survey lines, these are 
not always obvious to the people whose houses are involved. 

The current survey line is between 32 and 49 metres from the perimeter of historic 
Wat Chommanee, and the approach to the bridge will pass the temple's ubosot at a 
height of 10-11 metres. While the height of structures in relation to temples has 
become an issue in other parts of Thailand, the abbot and villagers do not see it as 
a major problem. It is more important to assure convenient local access to the 
temple. A structure on piers would allow local and village vehicular and pedestrian 
traffic to pass beneath. Similarly, such a structure would not interfere with the 
recreational uses of the Chommanee river beach, and nor would it split the 
community. 

Another issue related to construction is access for pedestrian and local light traffic 
to the bridge. Surveying indicated very little demand for access by pedestrians and 
bicyclists (less than 3% on both sides of the river). Only 2% of respondents stated 
that they would prefer to use a motorcycle, while none wished to use a pedal sam
lor. Motorised samlors were more popular, but still less than 10% of people wanted 
to use them. By weighted percentages only 10.5% of potential bridge users selected 
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any of these five means of transport. Thus, even if both governments allow 
such traffic, the majority of people would prefer other forms of transportation. 
Pedestrian and light local traffic access is not considered an issue of potential 
concern. 

4.2 ENVIRONMENTAL CONCERNS 

In addition to these social concerns, as the proposed development is a large civil 
structure, it is bound to have a significant ·environmental impact. The effects on the 
various components of the' environment which were considered can be summa
rised as follows: 

No Significant Effect 

- Water Quality 
- Fisheries 
- Air Quality (subject to adequate controls) 
- Archaeological Values (Thai side) 

Potentially Significant Effect 

- Acoustic Environment 

Indefinable Effect 

- Land Use 

Further Investigation Recommended 

- Archaeological Values (Lao side) 

The categories of "No Significant Effect" do not require further discussion. 

The acoustic impacts will be registered in the form of: 

Construction phase impacts due to noise emitted from earth moving activities and 
civil works within the ROW. These impacts are likely to be confined to rural 
residences on the Thai side of the bridge and will be of short duration. 

Operational impacts due to traffic noise. The assessment criterion available and 
relevant suggests that the adverse impact (i.e. annoyance caused to residents) could 
be registered in a two kilometre wide corridor centred on the ROW throughout the 
operational phase. The area of actual annoyance may be more circumscribed but it 
is unlikely to be much less than 500m. on either side of the ROW. 

The land use impact is described as being indefinable because the nature and signifi
cance of any impact which occurs will be determined by a range of economic and 
commercial responses, the responses of the two governments, and the subjectivity 
involved in defining the significances of land use changes. Notwithstanding these 
uncertainties, it can be said that there is nothing apparent to suggest that the bridge 
per se would create a land use management situation outside the control of any 
government acting on well considered advice. 
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Finally, and in connection with a somewhat broader perspective on land use, the 
· occasion of the development of the bridge allied to the fact that the Lao PDR is 

developing significant new strategies to promote development within the country, 
suggests that the time might be right to review environmental management 
administration. Laos has a rare opportunity to establish an environmentally 
sustainable economy. It has low population pressure, no existing intractable 
environmental problems, and a substantial and largely undeveloped resource base. 
This situation could change rapidly and the opportunity be lost. 

As the preliminary investigation of archaeological values on the Lao side has un
earthed relics, it is recommended that further investigations, under the auspices of 
the National Museum, be conducted as soon as possible. 
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