2-2-2 Conditions of Related Infrastructures

Among the five bridges covered by the Project, Dolkhola Bridge and Jigmiling Bridge are on National
Highway No. 5 and located between the city of Gelephu in the southern region and Sarpang. On National
Highway No. 5, the road blocks are implemented for the road widening works, as the traffic volume of
construction vehicles and such is significantly increasing due to the construction work for Punatshangchu
hydropower project. As for Mandechhu (Reotala) Bridge, Kela Bridge and Jangbi Bridge, they are located
on the farm road which connects to National Highway No. 4. In the areas adjacent to these three bridges,
the construction of farm roads which will be connected to National Highway No. 4 is planned.

2-2-3 Natural Conditions
(1) Topographical and Geological Conditions

The land of Bhutan for the most part has a steep topography. No.9 Mandechhu (Reotala) Bridge, No.19
Kela Bridge and No.20 Jangbi Bridge on the farm road are constructed on very steep land, and the bedrock
is exposed at the location of the bridges.

On the other hand, No.17 Dolkhola Bridge and No.18 Jigmiling Bridge on National Highway No. 5 in the
southern part of the country are located on a plain, and the riverbanks are covered in a thick layer of
deposits consisting of sand, gravel and boulders carried down from upstream. Also, according to the
geological classification map of Bhutan, the area around the three'bridges on the farm road corresponds to
the Chekha Formation, while a sedimentary layer is distributed around the bridges on National Highway
No.5.
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Source : Material provided by DoA
Figure 2-5 Geological Classification Map of Bhutan
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(2) Meteorological Conditions

The climate of Bhutan is divided into three regions; an alpine climate in the northem area where the

altitude is 3000m or higher, a subtropical climate in the southem area sharing a border with India, and a

temperate climate in the central arca between the northern and southem areas. The area in which Dolkhola

Bridge and Jigmiling Bridge are located is in the subtropical zone, and the area in which Mandechhu
(Reotala) Bridge, Kela Bridge and Jangbi Bridge are located is in the temperate zone. The maximum
precipitation in the temperate zone is no more than 400mm/month, while in the subtropical zone, rainfall in

excess of 1000mm/month falls for three months or more during the rainy season,
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Figure 2-6 Monthly Precipitation in East Area (2009)
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Figure 2-7 Map showing Locations of Meteorological Stations
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(3) River Hydrology
3)-1 Outline of the River Basins

1) Mandechhu River Basin

The Mandechhu River which is spanned by Mandechhu (Reotala) Bridge, Kela Bridge and Jangbi Bridge
has a total length of about 164km. It runs from its source in the Himalaya Mountains southward throﬁgh the
central part of Bhutan, joins the Bumthang River and flows down into India. The catchment basin has an
area of 4272km”* and in the upper reaches there are a number of glacial lakes.

2) Bhur River Basin

The Bhur River which is spanned by Jigmiling Bridge has a total length of 10km. It runs from its source at
the foot of mountains at an altitude of about 1000m along the eastern side of an alluvial fan at an altitude of
400m down into India. The catchment basin has an area of about 80km?. Boulders measuring about 1m in
size that have been carried down from upstream are scattered around the location of the bridge. Boulders,
gravel and sandy soil are visible in the riverbank deposits.

3) Dolkhola River Basin

The Dolkhola River which is spanned by Dolkhola Bridge has a total length of 6km. It runs from ifs source
in the mountains at an altitude of 800-900m along the western side of an alluvial fan at an altitude of 400m
down into India. The catchment basin has an area of about 23 km?, Boulders measuring about 1-2m in size
that have been carried down from upstream are scattered around the location of the bridge. Boulders, gravel
and sandy soil are visible in the riverbank deposits. The mountain slope on the right bank upstream of the
bridge has partially collapsed, and soil and gravel have flowed into the river.

/ Bhur River
Dolkhola River Mandechhu River
Figure 2-8 Map Showing Location of Rivers
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()2 Flow Rate Observation Station

A map showing the location of river flow rate observation stations in Bhutan is shown in “Table 2-3 Flow
Rate Observation Stations used in the Study”. Mandechhu River, which is spanned by Mandechhu
(Reotala) Bridge, Kela Bridge and Jangbi Bridge, has two observation stations. The data from the Bjizam
flow rate observation station, which is relatively near to the three bridges, was used in consideration of the
design flow rate at each location.

On the other hand, the Bhur River which is spanned by Jigmiling Bridge and Dolkhola River which is
spanned by Dolkhola Bridge do not have flow rate observation stations; and the design high water level
was set as equivalent to the flood mark level.

Table 2-3 Flow Rate Observation Stations used in the Study

No. Bridge name | River name Adopted flow rate observation station
No.19 Kela Mandechhu Bjizam
No.20 Jangbi Mandechhu Bjizam
No.9 Mandechhu Mandechhu Bjizam
No.18 Jigmiling Bhur -
No.17 Dolkhola Dolkhola -

Source : Material provided by DoA
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(3)-3  Design Flow Rate

The design flow rate at the location of each bridge over Mandechhu River was set by determining the
maximum flow rate at each location by converting the yearly maximum flow rate at Bjizam observation
station into a specific flow rate, and applying stochastic processing using the Gumbel method, The design
flow rate at the location of each bridge is shown in “Table 2-4 Design Flow Rate at Location of
Each Bridge”.

Table 2-4 Design Flow Rate at Location of Each Bridge

. | 50-year probability
No. Bridge name River name Specific _P ow flow rate
rate (m’/s) 3
(m’/s)
No.19 Kela Mandechhu 0.34 709
No.20 Jangbi Mandechhu 1.93 860
No.9 | Mandechhu Mandechhu 2.08 1029

3)-4 Calculated Water Level

Based on the above-mentioned design flow rate at each location, the demgn high waler level of each river
was calculated using the steady flow calculation,

1) Calculation Conditions

“Table 2-5 Steady Flow Calculation Conditions” shows the calculation conditions. The roughness

coefficient at each location is determined based on page 89 of the Hydrological Formula Handbook (2009
version),

Table 2-5 Steady Flow Calculation Conditions

. . Riverbed slope | Roughness Design flow
No. | Bridge name River name e 3
(survey result) | coefficient rate (m’/s)

No.19 Kela Mandechhu 1/90 0.05 709
No.20 Jangbi Mandechhu 1/80 _ 0,05 860
No.9 Mandechhu | . Mandechhu 1/50 0.05 1029
No.18 Jigmiling Bhur 1/40 o= —
No.17 Dolkhola Dolkhola 1/50 - — ’ -
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3)-5 Results of the Flood Mark Level Survey

A field survey was carried out in collaboration with the DoR and DoA to measure and record the flood
mark level. (See the following “Flood Mark Level Measured at Each Bridge)

Table 2-6 Flood Mark Level Measured at Each Bridge

Photo - No.17 Dolkhola Bridge Photo - No.18 Jigmiling Bridge Photo - No.9 Mandechhu
(Reotala) Bridge

Photo - N0.20 Jangbi Bridge Photo - No.19 Kela Bridge

3)-6 Setting the Design High Water Level

The results of the steady flow calculation and the flood mark level were compared and the water level at the
risk side was set to be equivalent to the design high water level at each bridge location. It should be noted
that there is a glacier lake in the upper reaches of the Mandechhu River and this being the case the
possibility of a GLOF (Glacier Lake Outburst Flood) occurring in the future cannot be denied. However,
since it is practically impossible for rainfall and the outburst of the glacier lake to occur and cause flooding
at the same time, the possibility was not taken into account in this survey.

27



Table 2-7 Design High Water Level at Each Bridge Location

Water level determined Flood mark Desion high
No. Bridge name | River name from steady flow level (m) water lge velg(m)
calculation (m)
No.19 Kela Mandechhu 1137.0 1137.2 1137.2
No.20 Jangbi Mandechhu 896.9 897.3 897.3
No.9 Mandechhu | Mandechhu 635.4 643.9 6439
No.18 Jigmiling Bhur — 372.7 372.7
No.17 Dolkhola Dolkhola - 353.9 353.9

(4) Study of Natural Features

A topographical/river survey and geological survey were conducted as described below, and the results
were incorporated into the design.

“@)-1 Survey

A topographical survey of the design section was carried out by outsourcing the work to a local contractor.
The survey consisted of setting the benchmark and the vertical central line, a cross-sectional survey and a
river survey. The CAD data of the planimetric map and the vertical and cross-sectional profiles of the area
surrounding the existing bridges were created as outputs of these surveys.

“@)-2 Geological Survey (Borehole Survey and Laboratory Test)

For the purpose of verifying the load-bearing layer, a borehole survey was carried out at the following 12
points by outsourcing the work to a local contractor. Also, sampling and laboratory tests were conducted to
confirm the strength of the base material at the site. A brief description of the geological conditions at the
planned location of each bridge is shown by “Table 2-8 Number of Boreholes”.

Table 2-8 Number of Boreholes

Bridge name Number of Borehole location
boreholes
Kela Bridge 2 Bridge abutment of the right and left banks
Jangbi Bridge 2 Bridge abutment of the right and left banks
Mandechhu (Reotala) Bridge 2 Bridge abutment of the right and left banks
L i Bridge abutment and bridge pier of the right
Jigmiling Bridge 3 and left banks
i . Bridge abutment and bridge pier of the right
Dolkhola Bridge 3 and loft banks
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i. Kela Bridge

The embankment layer on the left bank side of the bridge is of low relative density sand-gravel mixture
deposits about 1-2 m in thickness, below which there is bedrock of quartz schist. The embankment layer on
the right bank is also of low relative density sandy soil deposits about 3m in thickness, below which there is
bedrock of quartz schist and gneiss. Both the right and left banks are sufficiently capable of carrying a
vertical load.

ii. Jangbi Bridge

The embankment layer on the left bank is of low relative density sand-gravel mixture deposits about 1 m in
thickness, below which there is a deposit of a tightly-bound layer of sand-gravel mixture with an N value of
50 or greater, of Sm in thickness. It has been confirmed that there is bedrock below these layers. A layer of
sand-gravel mixture of about 1m in thickness is observed on the right bank, It has been confirmed that there
is bedrock of gneiss below this layer. Both the right and left banks are sufficiently capable of carrying a
vertical load.

iii. Mandechhu (Reotala) Bridge

The embankment layer on the left bank side of the bridge is of low relative density sand-gravel and silt
mixture deposits about 2m in thickness, below which there is bedrock of quartz schist with an N value of
50 or greater. The bedrock outcrop of quartz schist is observed on the right bank. The N value is 50 or
greater for both of them. Both the right and left banks are sufficiently capable of carrying a vertical load.

iv. Jigmiling Bridge _

A low-density layer of sand-gravel mixture deposits extends from the ground surface to the end of the
borehole on the left bank. The N value is 50 or greater at all depths. The right bank and the planned
location of the bridge pier has a sand-gravel mixture layer with an N value of 50 or greater extending 6-7m
from the ground surface. It has been confirmed that there is bedrock below this layer. A sufficient vertical
load carrying capacity can be expected of both the right and left banks.

v. Dolkhola Bridge

The left bank has a low-density layer of sand-gravel mixture about 1m in thickness extending from the
ground surface. Alternate layers of cobble and a sand-gravel mixture are observed below this layer. The
surface of engincering bedrock with an N value of 50 or greater exists about 4m below the ground surface.
The right bank also has a low-density layer of sand-gravel mixture about Im in thickness extending from
the ground surface. Alternate layers of cobble and a sand-gravel mixture are observed below this layer. The
N value is 50 or greater at a depth of 1m or deeper. A low-density layer of sand-gravel mixture about 1m in
thickness extends from the ground surfacc at the planned location of the bridge pier. Alternate layers of
cobble and a sand-gravel mixture are observed below this layer. Boreholes cannot be made any deeper due
to the rebound from the cobble layer. A sufficient vertical load carrying capacity can be expected of the
arca around this bridge.
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2-2-4 Environmental and Social Considerations

2-2-4-1 Organization and Legislation System for the Environment
(1) Organization

Bhutan is undergoing reform of its central administration system and extending local autonomy
significantly so as to transfer administrative authority to local governments and to the relevant ministries
and agencies, aiming thereby to establish a simpler, more effective and more efficient administrative

organization.

1) The National Environmental Commission (NEC)

The National Environmental Commission was established in 1998 as an independent organization to deal
with domestic issues relating to the environment. Given the authority to request assistance from all
government agencies and related organizations, it is the supreme national body concerning the environment
and has the legal authority to exercise management and enforcement over, and provide assistance to, all
public and private activities relevant to the utilization of natural resources, and also carries out
environmental impact assessment in development projects to ensure the sustainable development of the
country. The functions and roles of the Commission consist of coordination with other agencies with
respect to the environment, and the drafting and implementation of environmental legislation and policies.

With respect to the decentralization of environmental administration, reform is under way for the future
transfer to local governments and central government bodies of the authority to issue all permits and
approvals, which will allow the NEC to concentrate on the drafting of national environmental policies and
plans and the implementation of environmental impact assessment of national projects that are considered
to be important. Therefore, the authority for environmental approval in the project fields described in the
environmental impact assessment manual has been transferred to the ministries and agencies managing
cach project, and the department and bureau in charge are to be responsible for implementing
environmental impact assessment.

2) Environmental Unit within Each Ministry and Agency

An environmental unit has been set up within each ministry or agency responsible for projects affecting the
environment. These units carry out the environmental impact assessment necessary for the planning of each
project.

The Ministry of Works and Human Settlement (MoWHS) contains an environmental unit to handle
operations relating to environmental impact assessment. In the case of the Ministry of Agriculture, the
Dzongkhag Agricultural Office (DAO) within the Dzongkhag (district) government is responsible for such

operations.

(2) Legislative System
1) Legislative System Concerning the Natural Environment

The environmental policies and outlook of Bhutan are based on the national environmental strategy entitled
“The Middle Path — National Environment Strategy for Bhutan” developed by the National Planning
Commission in 1998. This strategy states that the country aims to balance economic development with
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environmental protection for the purpose of achieving sustainable development, and prescribes the need to
consider the environment in industrial development, to prevent cultural loss resulting from economic
development, and to develop legislation for environmental protection. On the basis of this strategy, a series
of acts on environmental and social considerations have been enacted, including legislation for the
introduction of the environmental impact assessment (EIA) system.

The Bhutan’s basic environmental legislation is the Forest and Nature Conservation Act of Bhutan, 1995,
This law was enacted in order to ensure for the future the conservation of forests, flora, fauna and related
resources as well as sustainable forest development, and it prescribes the establishment of a system for the

protection of biodiversity and the conservation of soil, water and other natural resources.

Another law enacted in Bhutan in support of the EIA system is the Environmental Assessment Act, 2000.
This law prescribes the implementation of the EIA and its processes. Based on this law, the Regulations for
the Environmental Clearance of Projects 2001-02 were established as an EIA guideline. In addition, the
Environmental Code of Practice has been set up as a reference for the relevant ministries and agencies in
the implementation of projects,

2) EIA Guideline

The legal basis for environmental impact assessment is provided by the Environmental Assessment Act
enacted in 2000, and the Regulations for Environmental Clearance of Projects and the Regulations on
Strategic Environmental Assessment that were established in 2002,

As described above, with respect to the implementation of the projects mentioned in the EIA manual,
authority has been delegated from the NEC to the relevant ministries and agencies responsible for the
projects, so that environmental approval can be issued at the discretion of the EIA units set up within these
ministries and agencies. For example, in the case of small-scale road repair and bridge construction, the
environmental unit within the Ministry of Works and Human Settlement, which is responsible for such
projects, has the authority to carry out the EIA and issue environmental approval.

3) Environmental Discharge Standards

The Environmental Discharge Standards were studied along with a review of the Regulations for the
Environmental Clearance of Projects in 2003 and they were made public in August 2004. These Standards
consists of environmental discharge standards concerning water quality, air quality and noise.

In the implementation of the bridge reconstruction project, noise is likely to make an impact on the
environment during the construction period. “Table 2-9 Noise Standards” shows the environmental
discharge standards for noise.

Table 2-9 Noise Standards

Max (Leg)

Land Use Calegory [ GAM-9PM) | Night (9PM — GAM) Unit
Industrial 75 70 dB (decibel)
Commercial 65 55 dB
Rural / Residential 55 45 dB

Source: Environmental Discharge Standards, August 2004, NEC
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2-2-4-2 Organization and Legislative System for the Social Environment

(1) Organization

The procedures for the relocation of residents are the responsibility of the National Land Commission.

In the bridge reconstruction project, even where the bridges are to be relocated, in most cases the new
locations are still within the land allotted for the road. Therefore, land expropriation procedures will not be
necessary unless there is extensive rerouting.

With regard to the expropriation of private land, a committee assesses the land and immovable properties
and compensation is awarded in line with the recommendations of the committee. Since the budget for land
expropriation is appropriated after submission of the project plan, in most cases, the land will be secured in .
the fiscal year following. With regard to national land, as it was considered the property of the king in the
past, its expropriation meant the granting of the land by the king. However, after the shift of bower to
civilian rule, at present the government is supposed to manage national land as national property, by means
of examination by the expropriation committee.

(2) Legislative System and Procedures
1) Legislative System

The Land Act, the Land Role and the Land Registration Act form the relevant legislation to have been

enacted.

2) Procedures

The procedures for land expropriation and resident relocation are as follows:

i) Acquisition of Private Land

When private land is to be expropriated in public projects, for each project a land expropriation committee
is organized in the dzongkhag in which the project is implemented. This committee makes the decisions on
the conditions of expropriation, the amount of compensation and the securing of substitute land. The
committee decision is final and not subject to appeal. The committee examines the land registered at the
National Land Commission. Unregistered land is basically regarded as national land and is not subject to
compensation. In the case of unregistered land, forced displacement and expropriation are carried out

following three months’ prior notice.

if) Acquisition of National Land

In principle, national land is managed centrally by the Department of Forests in the Ministry of Agriculture,
When the acquisition of national land is needed, an application should be submitted to the Department to
enable the land to be utilized for public projects and to change the management.

iii) Relocation of Residents
In principle, as is the case with the acquisition of private land, a committee is organized in the dzongkhag
to deliberate the details of the relocation, and decisions including compensation for relocation are made
according to the results of deliberation.



2-2-4-3 Policies Relating to Consideration of the Environment and Society

) Sufvey of Site Conditions

A survey was conducted in collaboration with the staff of the DoR and DoA to ascertain the environmental
and social impacts that may affect the area surrounding the locations of the new bridges to be constructed,
The results are as follows:

(Social Environment)

- There are no residents within the area that will be affected by the construction work for any of the
bridges. Therefore, there will be no relocation of residents.

- The land surrounding the construction sites is national land. Therefore, there will be no need for land
acquisition,

(Natural Environment)

- Although the construction work for each of the bridges may have an impact on the river, it may be
possible to alleviate the impact through the adoption of appropriate construction methods.

- There are no rare fauna or flora in the area that will be affected by the construction work.

- The field survey revealed that Mandechhu (Reotala) Bridge, Kela Bridge and Jangbi Bridge are
located alongside the river borders in the Jigme Singye Wangchuch National Park. National
Environment Commission (NEC) is at the highest level of environmental administration in Bhutan and
focuses on the development of the national environmental policy and plan as well as the
implementation of environmental impact assessment for national project that are considered important,
The authority to issue environmental approval for the project fields in the environmental impact
assessment manual, including the construction of roads and bridges, has been transferred to the
ministries and agencies supervising each project. However, after confirming the impact of the
construction with DoA, the bridges are not considered to be located in the park, as well as not
imposing major influence on the environment of the national park. Thus, no restriction will be
imposed on bridge construction to make an application for an environmental clearance.

(2) Initial Environmental Examination (IEE)

1) Scoping

The results of the scoping which are based on the field survey are shown on the next page. From these
results, it was determined that none of the bridges will have a significant impact on the natural or social
environment, although some impact may be observed.

The agreement of the DoR and DoA was obtained with regard to the results of the field survey, assessment
method and scoping, after these had been explained.

The DoR and DoA prepared the environmental checklist needed to make an application for an
environmental clearance, on the basis of the consultant’s report of the field survey and the scoping results.
Then, an application was made to the bureau in charge of environmental examination. The clearance was
issued when the field survey was conducted in April 2011.
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Table 2-10 Scoping Results for Mandechhu (Reotala) Bridge

Environmental parameter

Assessment

Rationale

. ; . There will be no relocation of residents because there is no residence or private land at the site
| Compulsory relocation of residents ) X
of the bridge reconstruction.
" Regional cconomy, including The bridge reconstruction will not have an adverse i - ional
ol i : reconstnue Ve ors ac s o y \
cmployment, means of livelihood, ¢ bridge reconstruction will not have an adverse impact on the regional cconomy
. ) The bridge reconstruetion will not hive an adverse impact on the use of land and regional
3 Use of land and regional resources
IESOUTCCS.
Social capital and social . R . . . . .
w cap The bridge reconstruction will not have an adverse impact on social capital or social
4 organization, such as the Lo
) . R R organization,
o community decision-making body
2
= < Existing social infrastructure and . ) . . . .
g 3 servi ; ) ’ ) The bridge reconstruetion will not have an adverse impact on social infrastructure or senices.
& SCIVIC
a2 6 The poor. indigenaus people and There will be no adserse impact because there are na residents at the site of the bricge
2z minoritics reconstruction.
5 7 Damages and uneven distribution This project will nat give rise to damages or unesen distribution of benefits beeause it isa
rﬁ of benefits reconstruction praject of an existing bridge.
8 Cultural heritage There is no cultural heritage around the site of the bridge reconsinuction.
9 Conflict of interest within the This project will not cause any conflict of interest because it is a reconstruction project of an
COMMUnItY existing bridge.
16 Water use. water rights/common There will be a0 impairnient of water use or water rights around (he site of the bridge
rights reconstruction.
11 JPublic health The bridge reconstruction wik ot have an adverse impact on public health.
Disasters. HIV/AIDS al other " . - . . . . .
12 [0 ; : The bridge reconstruction is unlikely (o cause any disaster or outbrenk of infectious discses.
infectious disenses y
1 |Geological and geographical \ . . . |
13 features B Substructure work ai the construction stage may cause topographic deformation.
14 |Soit crosion B Rainlall during the rainy season may cause an outflow of surface soil during substnicture work
=] at the construction stage,
S 15 |Groundwater The bridge recanstruction will not have an adverse impact on the groundwater.
= 16 |Hydrological conditions The bridge reconstruction will not have an adverse impact on the river flow.
A
z
5 Coastal ar¢a tmangrove forest. :
e 17 Astal area tmangrove for Not applicable.
a coral reel and tidal Qats)
™
g 18 [Flora, fauna and ecosystem The bridge reconstruction will not have an adverse impact on the lora, fauna or ecosystem,
z 19 [Climate The bridge reconstruction will not have an adverse impact on the local ¢limate.
20 |Landscape The bridge reconstruction will not have an adverse impact on the landscaps.
2 Global warming The bridge reconstruction will not have an adverse impact on global wanming
22 |Airpoliution (dust emission) B The bridge reconstruction may cause some dust emission,
23 |Water poftution B Pollution of the river water may oceur due to the inflow of earth and sand during the
- (4 = .
= aery substructure work at the construction slage.
S
= 24 |Soil contamination The bridge reconstruction las no refevance to causes of soil contamination.
E < " Surplus soil and wasic construction materials may be gencrated when the existing bridge is
= 25 {Solid wastes B TPus sottand wi : b gener & bridg
= demolished.
5 26 |Noise/ vibration Noise and vibration may be generated by the construction work at the construction stage.
&
E 27 - Ground subsidence The bridge reconstruction has no relevance to causes of ground subsidence.
Tt
g 2 Offensive odor The bridge reconstuction has no relevance o causes of offensive odor,
4 . . . N . B
= 29 [Sediment The bridge reconstruction will not change the river sediments.
30 |Accidents B Flooding and other disasters may occur as a result of rainfall daring the miny season at the
r ALC & .
construction siage.

Assessment tvpes:

A: Likely to have a criteal impact

B: Likely to have a moderate impact

C: Unknown
No mark: No impact
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Table 2-11 Scoping Results for Dolkhola Bridge

Environmental parameter Assessiien Rationale
. , N There will be no relocation of residents because there is no residence or private land at the site
I [Compulsory relocation of residents N .
of the bridge reconstruction.
N Regional economy. including B Temporary traffic regulation due to the construction wark may slightly affect economic
= emploviment, means of livelihood. activities at the construction stage.
3 |Useof land and regional resources The bridge reconstruction will not have an adverse impact on the use of land and regional
Social capital and social . . R . .
: The bridge reconstruction will not have an adverse impact on social capital or social
4 |organization, such as the o
. . B N arganzation,
= comnunity decision-making body
= 5 Existing social infrastructure and B Temporary traffic regulation due to the construction work may slightly affect local rraftic at
[~ - N .
o) Senices the construction stage.
Rt -
= 6 The poor. indigenous people and There will be no adverse impact because there are no residents at the site of the bridye
] nunorities reconstruction.
3 P Damages and uneven distribution This project will not give rise to damages or uneven distribution of benefits because it is a
rg of henefits reconstruction project of an existing bridge.
8 |Cultural heritage ‘There is no cultural heritage around the site of the bridye reconstruction.
9 Conflict of interest within the This project will not cause any conflict of interest because il is a reconstruction project of an
community existing bridge.
0 |Water use. water rights‘common There wilt be no impairment of water use or water rights aroumd the site of the bridge
| y ) 2 n
11 |Public health “The bridge reconstruction will not hase an adverse impact on public health
L | I
4 |Disasters. FIIV/AIDS and other . Lo . . e .
| ) The bridge reconstruction is unlikely to cause any disaster or outbreak of infectious diseases.
infectious diseases - -
Geological and geographical . . . .
13 p alurjs ol and eograplicr B Substructure work at the construction stage may cause topographic deformation,
¢
14 |80l erosion B Rainfall during the rainy season may cause an outflow of surface soil during substructure work
= i at the construction stage
73
g 15 [Groundwater The bridge reconstruction will not have an adverse impact on the groundwater.
‘2 16 |Mydrological conditions The bridge reconstruction will not have an adverse impact on the river ftow.
= ) B
z
= Coastal area (mangrove f{orest, .
v 17 Fal ateR ANy Not applicable.
= coral reel and tidal flats)
=)
5 18 {Flora, faunn and ecosystem The bridge reconstruction will not have an adverse impact on the fora. fauna or ecosystem.
“ 19 |Climate The bridge reconstruction will not have an adverse impact on the local climate
20 |Landscape The bridge reconstruction will not have an adverse impact on the landscape.
21 [Global warming The bridge reconstruction will noy have an adverse impact on global warming
22 [Air pollution (dust emission) B The bridge reconsiruction may ciwse some dust emission.
5 . . Pollution of the river water may occur dug to the illow of earth and sand during the
= 23 |Water potlution B
) substructure work at the construction stage
2 24 |Soil contamination The bridge reconstruction has no relevance to causes of soil contamination.
g PYS P Surplus soil and waste construction materials may be generated when the existing bridge is
— 25 [Solid wastes o
El demolished
=
g 26 |Noise! vibration Noise and vibration may be generated by the construction work at the construction stage.
= , . ) . N
=) 27 {Ground subsidence The bridge reconstruction has no relevance to causes of ground subsidence.
2 28  |Offensive odor The bridge reconstruetion hias no relevance (o causes of offensive ador.
i3]
20 |Sediment The bridge reconstruction will not change the river sediments
. Flooding and other disasters may occur as o result of rainfall during the riny season at the
30 JAccidents B ; : '
construction stage

Assessnent b pes:

A: Likely to have a cvitical impact
B: Likely to have a moderate impact

C: Unknown
No mark: No impact
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Table 2-12 Scoping Results for Jigmiling Bridge

Environmental parameter Assessmen Rationale
1 |Compulsory relocation of residents There will be no relocation of residents because there is no residence or private land at the site
I O N . .
- ' of the bridge reconstruction,
4 |Regional economy. including g [femporary traffic regulation due to the construction work may stighily affect economic
= Jemployment. means of fivelihood, activities at the construction stage.
3 [Use of land and regional resources The bridge reconstruction will not have an adverse impact on the use of land and regional
Social capital and social . . . . . . .
4 or-"mi/'nli,m such as the The bridge reconstruction will not have an adverse impact on social capital or social
SRR ST A T organization.
-1 cammunity decision-making bods
=1 5 Existing social infrastructure and B Temporan traffic regulation due to the construction work may- slightly aftect local traffic at
g " services the construction stage.
—
P 6 The poor. indigenous people and There will be no adverse impact because there are no residents at the site of the bridge
k) minorities reconstruction.
B 7 Damages and uneven distribution This praject will not give rise to damages or uneven distribution of benefits because it is a
2 of benefits reconstruction praject of an existing bridge.
3 y 8
8 |Cultural heritage There is no cubtural heritage around the site ol the bridge reconstruction,
Conflict of interest within the This project will not cause any conflict of interest because it is a reconstruction praject of an
9 proj : pray
community existing bridge.
[0 [Water use, water rights/common There will be no impatrment of water use or water rights around the site of the bridge
1T JPublic health The bridge reconstruction will not hase an adverse impact on public health.
2 I
5 |Disasters. HIV/AIDS and other - . _ . ! . ,
12 infections diseases The bridge reconstruction is untikely 1o cause any disaster or outbreak of infectious diseasas
Geological and geographical . . . )
K] Feattres Al and geographic: B |Substructure work at the construction stage may cause topographtc deformation.
[
14 1s0il etosion B Rainfall during the rainy season may cause an outflow of surface soif during substructuce work
= ) at the construction stage.
LT
g 15 |Groundwater The bridge reconstruction w ill not have an adverse impact on the groundw ater.
,g 16 [Hydrological conditions ‘The bridge reconstruction will not have an adverse impact on the river flow.
-
& Coastal area (mangrove lorest, .
v 17 o ¢ g Not applicable.
= coral reef and tidal flats)
bt
g [§ {Flora, fauna and ecosystem The bridge reconstruction will not have an adverse impacet on the flora, fauna or ecosysiem
e 19 |Climate The bridge reconstruction will not have an adverse impact on the local climage
20 |Landscape The bridge reconstruction will not have an adverse impact on the landscape.
21 |Global warming The bridge reconstruction will not have an adverse impact on global warming,
22 {Air pollntion (dust amission) B [The bridge reconstruction may cause some dust emission.
. . Boliution of the river water iy oceur due to the inflow of earth and sand during the
bl . o
- 23 |Water potlution B | ) R
S substructure work at the construction stage.
] 24 [Soil comtamination The bridge reconstruction has no relevance to causes of soil conlamination,
= 8
Lo . . . " "
& = o Surplus soil and waste construction materinls may be generated when the existing bridue is
25 |Solid wastes ¥ ik L
= - ) demolished.
<
] 20 |Nvise/ vibration Noise and vibration may be generated by the construction work at the construction siage.
~— o .
= R y X R -
'é 27 |Ground subsidence The bridge reconstruction has no relevance to causes of ground subsidence.
z 28 |Ofensive odor The bridge reconstruetion has no refevance to causes of offensive odor.
= e
29 |Sediment The bridge reconstruction will nol change the river sedinent
N . Flooding and other disasters may occur as a result of rainfall during the rins. season at the
30 jAccidents B N i ¢ .
construction stage.

Assessment types:

A: Likely to have a critical impact
B: Likely to have a moderate impact

C: Unknown
No mark: No impact
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Table 2-13 Scoping Results for Kela Bridge

Environmental parameter

Assessment

Rationale

" . . There will be no relocation of residents because there is no residence or private land at the sie
| Compulsony relocation of residents . X
N of the bridge reconstruction.
g} Regional ccanomy. including The bridge reconstruction will not have an adverse impact on the regional economy
= lemploymem, means of livelihood. ¢ Dridlge recanstruztion e Cre tpact on the reglonal cconamy.
. . The bridge reconstruction will not have an adverse impact on the use of land and regional
3 Use of land and regional resources
IesouTees,
Socinl copital and social . . . . . : .
L The bridge reconstruction will not have an adverse impact on social capital or social
4 forganization, such as the L
. L . organization,
o community decision-making bocdy
g
= < Existing socinl infrastructure and N . . . crs .
g 5 ervic t’ ' * ) The bridge reconstruction will not have an adverse impact on social infrastructure or services.
b S
4 6 “The poor, indigenous people and There will be no adverse impact because there are no residents ot the site of the bricge
v minorities reconstruction,
‘g 7 Damages and uneven distribution This project will not give risc to damages or uncven distribution of bewefits beeause it is a
2 ) X - "
I of benefits reconstruction project of an existing bridge,
8 Culturat heritage There is no cultural heritage around the site of the bridge reconstruction.
9 Conflict of interest within the This project will not cause any conflict of interest because it is a reconstruction project of an
community existing bridge.
o Water use. water rights‘common There will be no impainnent of water use or water rights around the site of the bridge
rights feconstruction.
11 [Public health The bridge reconstruction will not have an adverse impact on public health.
Disasters. HIVZAIDS and other . . . . . . .
12 o ) : The bridge reconstruction is unlikely to cause any disaster or outbreak of infectious diseases.
infectious discases - y
Guological and geographical . , . .
13 fo m"_:s geographics B Substructure work at the construction stage may cause topographic deformation.
- . Rainfall during he rainy season may cause an outflow of surface soil during substrucre work
- 14 [Soil crosion B .
g at the construction §tage.
g 15 |Groundwater The bridge reconstruction will not have an adverse impact on the grovndwater.
e - A - N - N N ]
-] 16 [Hydrological conditions The bridge reconstruction will not ave an adverse impact on the river flow,
>
=
] "oastal are: prove forest, .
S 17 Coastal area {mangrove forest Not applicable.
= coral reel and tidal flars)
A
% 18 |Flora. fauna and ecosystem The bridge reconstruction will not have an adverse impact on the flora. fauna or ecosystem.
“ 19 |Climae The bridge reconstruction will not have an adverse impact on the Jocal climate,
20 [Landscape The bridge reconstruction will not have an adverse impact on the landscape.
2 Global warming The bridge reconstruction will not have an adverse impact on global warming,
22 1 Air poliution (dust emission) B The bridge reconstruction may cause some dust emission.
23 |Waer poflution B Pollution of the river water may oceur due to the inflow of carth and sand during the
] T ! substructure work at the constiuction stage.
=) . v . . - . - .
= 24 {Soil comtamination The bridge reconstruction has no relevance to causes of soil contamination.
2 23 |Solid wastes Surplus soil and waste construction materials may be penerated when the existing bridge is
= N i demolished.
8
5 26 |Noise/ vibration Noise and vibration may be generated by the construction work at the construction stage.
£ ” -
15 27 [Ground subsidence The bridge reconstruction has no releyance 1o causes of ground subsidence
T
g 28 [Oifensive odor The bridge recotistruction lias no relesance to causes of offensive odor
L ot o : : B N N
u 29 Sedismenm The bridge reconstruction will not change the river sediments.
30 | Accidents B Flooding and other disasters may oveur as a result of rainfiall during the rainy season ot the
R construciion stage.

Assessment [ypes:

A Likely to have
B: Likely to have
C: Unknown

No mark: No impact

acritical impact
a moderate impact
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Table 2-14 Scoping Results for Jangbi Bridge

Environmental parameter Assessment Rationale
. . . There will be no relocation of residents because there is no residence or private land at the site
| Compulsory relocation of residents ) .
of (he bridge reconstruction.
p Regional cconomy. including The bridge reconstruction will not have an adverse impact on the regional ecol
. . il 'CCORNS! O A Cf 1 e} O
2 {employment, means of livelihood, e bridge reconstruction will not have an adverse impact on the regional economy
. The bridge reconstruction will not have an adverse impact on the usc of land and regional
3 Use of land and regional resources
rCesourees
Social capital and social . . . . . .
A capitaa 8 The bridge reconstruction will not hase an adverse inipact on social capital or social
4 [organization, such as the s
Lo . organization.
- community decision-making body
g Existing social infrastructure and
- ) & N L . . - . . N .
E 5 seni ‘Sb * ) : The bridge reconstruction will not have an adverse impact on social infrastructure or senvices,
2 service
z 6 The poor. indigenous people and There will be no adverse impact because there are no residents at the site of the bridge
2 minorities reconstruction.
s 7 Damages and unesen distribution This project will not give rise 10 damages or uneven distribution of benefits because it is a
ﬁ of benefits reconstrugtion progect of an existing bridge.
8 Culuiral heritage There is no cultural heritage around the site of the bridge reconstruetion.
9 Conflict of interest within the This project will not cause any conflict of interest because it is a reconstruction project of an
community existing bridge.
10 Water use. water rights/common There will be no impairmient of water wse or water rights around the site of the bridge
rights reconstruction.
N Public health The bridge reconstruction will not e an ndverse impact on public health.
Disasters. HIV/AIDS and other . - Lo . . . . .
12 100 ) * The bridge reconstruction is unlikely to cause any disasier or outbreak of infectious discases,
infections discascs -
Cieological and geographical . . . .
13 eatares W and grograp B Substructure work at the constrection stage may cause topographic deformation.
i
= . Rainfall during the rainy season may cause an oulflow of surface soil during substructure work
-t 14 {Soil crosion B R -
g at the construction stape.
=2 p ) y y - - .
g 15 |Groundwater The bridge reconstruction will not hase an adverse impact on the groundwater,
.5 16 |Hydrological conditions The bridge reconstruction will not have an adverse impact on the river flow.
g !
5 Constal area (mangrove forest. .
v 17 astal area tmang ! Not applicablc.
a coral reef and tidal faigy
; 18 [Flora. fauna and ecosystem The bridge reconstruction will not have an adverse impact on the Flor, fauna or ecosysten,
3
“ 19 (Climate The bridge reconstruction will not have an adserse impact on the local climale.
20 JLandscape The bridge reconstruction will not have an adverse impact on the landscape.
2 Global warming The bridge reconstruction will not have an adverse impact on global wanming,
22 |Air pollution (dust emission) B The bridge reconstruction may cause some dust emission.
23 |Water nolfution B Pollution of the river water may occur due to the inflow of earth and sand during the
. o .
g akery substructure work at the construc(ion stage.
= 24 |Soil contamination The bridge reconstruction has na refevance to causes of soil contamination.
=
2 - . Surplus soil and waste construction materials may be generated when the existing bridge is
& 25 |Solid wastes B pi terials may be generd & iy
= demolished.
]
g 26 |Noise/ vibration Noise and vibration may be generated by the construction work at the consiruction stage.
&
] 27 |Ground subsidence The bridge reconstruction has o relevance to causes of ground subsidence.
)
-
E 28 {Ofensive odor The bridge teconstruction has no relesance to causes of offensive odor,
e 29 |Sediment The bridge reconstruction will not change the river sediments,
30 [Accidents B Flooding and other disasters mas occur as a result of minfall during the rainy season al the
. Agcuenls .
construction stage,

Assessment (ypes:

A Likely to have a eritical impact

B: Likely to have a moderate impact

C: Unknown

No mark: No impact




2) Overall Evaluation

On the basis of the scoping results, policies for future examination were developed forming an overall
evaluation, which is shown in “Table 2-15 . Outline of Impact on Major Environmental and Social
Consideration” and “Table 2-16  Overall Evaluation”.

Table 2-15 Outline of Impact on Major Environmental and Social Consideration

Environmental parameter Summary Target bridge
R"g‘l""“l ceonomy, '“j‘l“d‘"g Temporary traffic regulation duc to the construction work may slightly affect | Dolkhola Bridge
cmployment, means o! . . C e . " N L .
ivelibaod eic cconomic activitics at the construction stage. Jigmiling Bridge
Existing social infrastructure] Temporary traffic regulation due to the construction work may slightly affect | Dotkhola Bridge
land services regional traffic at the construction stage. Jigmiling Bridge
Geological and geographical |Substructure work at the construction stage may causc topographic All briducs
features deformation, 8
. . Rainfall during the rainy season may cause an outflow of surface soil during .
Soil crosion & Y sea iy cause : & All bridges
substructure work at the construction stage.
Air pollution (dust . . . o .
P ( The bridge reconstruction may cause some dust cmission. All bridges
emission)
. Pollution of the river water may occur due to the inflow of carth and sand .
Water poltution . . All bridges
during the substructure work at the construction stage.
. Surplus soil and waste construction materials may be generated when the .
Solid waste TR IuS Sotl anc . R All bridges
existing bridge is demolished.
, I Noisc and vibration may be generated by the construction work at the .
Noise and vibration . e d All bridges
construction stage,
. Flooding and other disasters may occur as a result of rainfall during the rain .
Accident g . Y & Y All bridges
season at the construction stage.
Table 2-16 Overall Evaluation
Environmental parameter | Evaluation Assessment policy Target bridge
Regional economy, including .
P i . . . Dolkhola Bridge
employment, means of livelihood, B Study how to minimize regulation of traffic due to the construction work. N .dg
olc. Jigmiling Bridge
Existing social infrastructure Dolkhola Bridge
. B Study how to minimize regulation of traffic due to the construction work. ™ .
and services udy g ? Tigmiling Bridge
Geological and geographical Select an appropriate location for the bridge abulment, id tion methods and design so as 1 bri
features B to minimize topographic deformation accompanying the substructure work at the construction stage. All bridges
il . Detemine an appropriate construction period, consider construction methods and countermeasures to 1 bri
Soil erosion B avoid soil erosion eaused by rainfall dunng the substructure work at the construction stage. All bridges
) Delermine an appropriste construction period, study constriction methods and water quality N
Water pollution B conservation measures to prevent pollution of the river water at the construction siage. All bridges
i Study the method of reuse, recycling and final disposal of lhe solid wastes resulting from the .
So"d waste B demolishing of the exisling bridgs at the stage ol construction All bridges
. . . Study an appropriate construction method and countermensures to control the generation of noige and .
Noise: and vibration B vibration al tho stage ol construction. All bridges
id Conduct studics Lo set an appropriate construction penod to prevent damages caused by ltooding and 1 bridh
Accident B other disasters regulting from rainfall in the rainy senson at the stage of construction. All bridges

Judgment classification: A: Likely to make a critical impact
B: Likely to make a moderate impact
C Unknown
No mark: No impact
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3) Resuits of an IEE-Level Survey on the Environmental and Social Considerations

The surveys carried out so far have revealed that the environmental legislation of Bhutan makes a
prerequisite for the implementation of any bridge reconstruction project for acquisition of environmental
approval. In the bridge reconstruction projects that have been implemented so far, the environmental
approval has been granted within several months after the application and the EIA survey has not been
required. However, since environmental category classification has not been carried out with respect to this
project, it was decided that it should be carried out during the IEE-level survey on the environmental and
social considerations.

The results of survey showed that the population density of the areas around the bridges is extremely low,
and the bridge reconstruction will not involve the relocation of residents and expropriation of private land,
Therefore, it is considered that the social impact will also be extremely small.

With respect to Kela Bridge and Jangbi Bridge, although these bridges face onto a national park (Jigme
Singye Wangchuck National Park), the impact on the natural environment is considered minimal because
these bridges are not located in the park and there are no rare fauna or flora nearby. However, in view of
the fact that the bridges face onto a national park, due consideration should be given to the natural
environment in the development of the design and the construction plan.

As the project of Mandechhu (Reotala) Bridge is to reconstruct the bridge that was damaged by the cyclone,
it will not make any environmental impact greater than what the area has suffered so far. Nevertheless, it is
necessary to ensure that the design and construction plan will be developed with due consideration of the
environment, as is the case with Kela Bridge and Jangbi Bridge.

In addition, since Dolkhola Bridge and Jigmiling Bridge are located on National Highway No. 5, which is
the arterial road in the area, traffic regulation during the construction of these bridges may have some
impact on the local community and economic activities. Therefore, adequate consideration needs to be
given to this point.

In view of the circumstances described above, in spite of some adverse environmental and social impacts
may arise from this project, it can be concluded such impacts would affect only the construction site itself
and few of them would be irreparable. Therefore, it is considered that commonly employed measures
would be enough to control these impacis, ‘

Finally, it is determined that this project corresponds to category “B” of environmental and social
considerations. Similar explanations regarding the impact on environmental and social considerations were
given to the persons in charge at the DoR and DoA, to obtain agreement on categorization,

(3) Environmental Permit Application Procedure

1) Application Procedures for an Environmental Clearance

The organization at the highest level of environmental administration in Bhutan is the National
Environment Commission (NEC). NEC is focused on the development of the national environmental policy
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and plans as well as the implementation of environmental impact assessment for national projects that are
considered important. The authority to issue environmental approval for the project fields in the
environmental impact assessment manual, including the construction of roads and bridges, has been
transferred to the ministries and agencies supervising each project, and the departments and bureaus in
charge take responsibility for the implementation of environmental impact assessment,

“Figure 2-10 Application Procedures for an Environmental Clearance” shows the application prbcedurcs
for an environmental clearance from the Ministry of Works and Human Settlement (MoWHS) and the
Ministry of Agriculture (MoA).

In the case of the MoWHS, the Environmental Unit within the ministry carries out the environmental
impact assessment. To obtain an environmental clearance for a bridge project, the DoR must prepare an
environmental checklist for submission to the Environmental Unit. The Environmental Unit will then study
and verify the details of the application at the proposed construction site before issuing the clearance to the
DoR.

In the case of MoA, the department in charge of agriculture within the Dzongkhag (district) administration
is responsible for carrying out the environmental impact assessment. To obtain an environmental clearance
for a bridge project, the DoA orders the DAQ, which is the ministry’s office at the level of Dzongkhag, to
prepare an environmental list. The DAO will prepare the list and submit it to the department in charge of
agriculture in the Dzongkhag administration, which will study and verify the details of the application at
the proposed construction site before issuing the clearance to the DAO. A duplicate of the clearance is
retained by the DoA.

Make Application Form Check Application Form

E> Get Environmental Clearance

Make "Checklist to Process E: Check the Checklist 7 each

for Environmental Clearance" Bridge site
DoR > > 1 DoR
' Clearance Application Environmental Unit of Clearance issucd e

MoWHS
DoA |—=> DAO —> 51 DoA
’ (DAQY)

Figure 2-10 Application Procedures for an Environmental Clearance

2) Schedule for Environmental Clearance Application

In order to confirm the schedule for the acquisition of the environmental clearance, the consultant showed
the schedule of the application procedures for the environmental clearance as shown in “Figure 2-11
Schedule for the Reception of the Environmental Clearance” to the DoR (accompanied by the staff of the
Environmental Unit) and the DoA. As a result, the procedures had been completed as the schedule shown
in “Figure 2-11 Schedule for the Reception of the Environmental Clearance” and the environmental
clearance was issued in April 2011,
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Year 2010 2011
2 2 £ 5
Manth : : . 3 ! v o
Dec., Jan, Feb, Mar. Apr. May Jun,
] Make
l(,h“k'"“‘ to Check the {hecklist/ cach Hridge site AN
rocess for Clearance issued
ltem Environmenta e Ce 185
I Clearance” N
3 R S |
2nd Field Survey (JICA survey 3rd Field Survey UICA survey
leam) team)
. DoR . - DoR
Sec : v ental U h 'HS >
Section DoA(DAO) Environmental Unit of MoWHS DoA(DAO)

Figure 2-11 Schedule for the Reception of the Environmental Clearance

(4) Meonitoring Program and Countermeasures

The environmental parameters shown in “Table 2-17 Monitoring Program and Countermeasures” need to
be monitored during the implementation of the project as they were ranked “B (Moderate impact is likely)”
with respect to the need to take them into consideration in the implementation of the project. For the
monitoring, these parameters were reviewed, and monitoring program was made to reduc‘e the
environmental burden during the construction work. The parameters should be taken into consideration in
the development of the construction method and the construction plan so as to reduce the environmental
burden, and should be monitored during the implementation of the project.

Table 2-17 Monitoring Program and Countermeasures

Monitoring measures
v " asterl Tareed i | <oV I 51
Lavironmentat parumeter| Target bridgel Key point Countermeasures Belore During "fier opening to
construction cansiruction nlfic
SIL O L LU
Determine an approp y perid. Confirmation
onsider constructi ethods a . . of the .
- 3 . consider o ietion '“,‘"“ ds '""’, Adapt appropriate construction methods to prevent soil Visual
Soil erosion All bridges [cowmermzasures 1o avoid soif erosion caused rosio construetion |0 -
by rainfat! dunng the substrmeture wotk at the | <7250 method and nspection
constishon stige plan
. . . Confirmation
{8 an peticdl. of the
), . . study construetion methods and water qualin | Adopt appropriate construction methods to prevent the Visual
Water poliution Al bridges R o . . N . construglion -
conyervation measwes to preven! pollution of |outflow of wastewater from the ¢ sife. hod and nmspechon
the rir er water al the construchon stage method an
plan
Study the methiod of reuse, veey cling ang fnat] Request that the Bhutanese side makes sure that no waste Confirnsation Conirmed
Solid waste Al bridge chisposnl o the sohd wastes resultug fron the fmaterial 1a left at the site when the existing bridae ol the Visuat during the after-
5 vosle # £} : . ; : . N - .
h B demddishing of the existing bridye at the stage |removed. Enswte that solid waste from ihe constiuction work | eonstruction | inspegtion opening
af constnctivn is disposed of at the designated disposal site. plan mspection
Condiet studies o Se1an appropiate Confirmation | Canfirmation
\ecident Al bridges construction peried te prevent accidents Develop mwd impl A0 uppProf plan o of the of Montlily .
’ : BCS eaused by natural and wan-made disasier avaid accidents construction Piogress
during construction plon Repeirts
Stud ’ tod and Confirmution
Study an pppropr 51 it et 1 H A
- . b an appropriate constiuchion mehod ] g g0 aonropriate wmethod and sprink aof the Visual
Dust emission All bridges to control the dustenussion [ construction aceess rand during construction wstruction spectio -
at "lt ﬂmi_,‘ﬂ1“‘(.‘0“5"“(.‘“\\" vater on the constiuction aceess rond ng construction. consl : Iction nspection
plan

With respect to the implementation of the monitoring, an environmental monitoring program conforming to
the Environmental Codes of Practice (ECoP) needs to be developed for environmental approval to be
obtained. According to the ECoP, the monitoring and evaluation should be carried out by the DoR or an
external organization. More specifically, the ECoP stipulates that daily monitoring should be carried out by
the contractor, while the DoR should perform monitoring at regular intervals. Accordingly, DoR is
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responsible for the appropriate implementation of the environmental monitoring. As described in the
section on the results of the field survey, it has been confirmed that no socio-environmental problems will
arise in regards to the expropriation of land or relocation of residents, as there are no residents around the
bridges in question and the land is national property.
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