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MINUTES OF THE MEETING

ON
THE INCEPTION REPORT

FOR

DATA COLLECTION SURVEY
FOR

RECONSTRUCTION OF TEOUMA BRIDGE
ON EFATE RING ROAD
IN THE REPUBLIC OF VANUATU

CONFERENCE ROOM, PUBLIC WORKS DEPARTMENT
PMB 044, PORT VILA
August 2, 2016

KANEHIRO MORISHITA /7 SAMUEL NAMURI
Leader of JICA Study Team 7 Director

Public Works Department



As the commencement of the Data Collection Survey for Reconstruction of Teouma Bridge on
Efate Ring Road in the Republic of Vanuatu, Japan International Cooperation Agency
(hereinafter referred to as “JICA”) Study Team and Public Works Department (hereinafter
referred to as “PWD”) held a meeting to confirm the concept of the reconstruction of Teouma
Bridge with the Inception Report (“IC/R”) on August 2, 2016. The Meeting was chaired by Mr.
Samuel Namuri, Director of PWD, and the attendees are as listed in the Annex.

1. Concept of Reconstruction of Teouma Bridge and It’s Survey

The concept of the reconstruction of Teouma Bridge was explained by Mr. Kanehiro Morishita,
the Leader of the JICA Study Team, and discussions were made. The principal items discussed
and agreed in the Meeting are as summarized below:

(1) Reconstruction consists of three components, 1) bridge rehabilitation, 2) bank
protection with river excavation and 3) road rehabilitation as a flood-proofing.

(2) The study of the reconstruction aims at a target year of 100 years with three
components mentioned in clause (1) (50 years with Teouma Bridge only).

(3) Confirmation of land ownership is an important issue.

(4) Flood-proofing road without culverts is recommended since culverts are easily
clogged.

(5) River excavation is useful to lower the flood level.

(6) Present concept of not changing the height of the bridge is preferable since elevation of
the bridge would lead the elevation of the approach roads, which requires the
additional land acquisition.

(7) Considering the size of the land acquisition, additional land acquisition required from
the gap of alignments of new bridge and the existing road would be acceptable.

(8) PWD will distribute the road manual to JICA Study Team and it will be considered as a
reference for the data collection survey.

2. Comment on IC/R and Answer to Questionnaire
(1) Mr. Morishita submitted the IC/R and questionnaire to be reviewed.
3. Future Communication

(1) Mr. Jason Andrews is the contact person Mr. James Hakwa is the one to discuss the
technical issues.

The Meeting was adjourned at 10:50 am.




ANNEX ATTENDANCE SHEET

o

1. Jason Andrews Environmental and Social

Officer/PWD
i Manager (Operations)
2. Ambatha Paraliu /PWD
3. Samuel. Namuri Director/PWD
4. James Hakwa Principle Engineer/PWD
Project Formulation
5 Yokn Asano Adbvisor /JICA
Team Leader/

6. Kanchiro Morishita | River Planning(@/
Restoration Concept Plan

Deputy Team Leader/
7. Satoshi Takata River Planning@/
River Improvement Plan

8. Khadanada Lamsal Hydro-Hydraulic Analysis

Road Bridge Improvement

9. Minoru Miura Plan

Procurement Plan/

10. Yoshihisa Noda Approximate Project Cost
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MINUTES OF THE MEETING
ON
THE PROGRESS REPORT
SURVERY RESULTS AND TECHNICAL DESIGN NOTE

FOR

DATA COLLECTION SURVEY
FOR

RECONSTRUCTION OF TEOUMA BRIDGE
ON EFATE RING ROAD
IN THE REPUBLIC OF VANUATU

CONFERENCE ROOM, PUBLIC WORKS DEPARTMENT
PMB 9044, PORT VILA
August 23,2016

{
KANEHIRO MORISHITA JONE ROQARA
Leader of JICA Study Team Deputy Director
Public Works Department



At the end of the first site survey of the Data Collection Survey for Reconstruction of Teouma
Bridge on Efate Ring Road in the Republic of Vanuatu, Japan International Cooperation Agency
(hereinafter referred to as “JICA”) Study Team and Public Works Department (hereinafter
referred to as “PWD”) held a meeting to confirm the survey results and to discuss the technical
design note of the reconstruction of Teouma Bridge with the Progress Report (“PR/R”) on
August 23, 2016. The Meeting was chaired by Mr. Jone Rogara, Deputy Director of PWD, and
the attendees are as listed in the Annex.

1. Survey Result and Technical Design Note

The survey results were explained by Mr. Kanehiro Morishita, the Leader of the JICA Study
Team, and supplementary explanation was added by Mr. Satoshi Takata, Mr. Yoshihisa Noda
and Mr. Takayuki Hatano.

The principal items discussed and agreed in the Meeting are as summarized below:

(1) Deputy Director, Mr. Rogara and Mr. Baleilevuka asked about the river condition at the
lower stream of the Teouma Bridge after the proposed improvement. JICA Study Team
will reconsider the alignment of the structure.

(2) Mr. Rogara asked the question if the road will be submerged during the flood. JICA
study team confirmed that the flood-proofing road will be submerged with the flood
over 50-year return period.

(3) Mr. Roqara requested more information about Kago-Mat since the big debris and trees
are washed out from the upstream of the Teouma Bridge and may cause the damage on
the river protection. JICA Study Team will provide the data later.

(4) JICA Study Team confirmed that the elevation of the bridge and road will be the same
after the improvement.

(5) Ms. Asano emphasized the importance of the land acquisition and the responsibility of
the government on the land acquisition. Mr. Roqara agreed with the idea.

(6) Mr. Hakwa requested to compile the advantage and the disadvantage on each option.
JICA Study Team will prepare them later.

(7) Mr. Baleilevuka requested the JICA Study Team to keep the one span option open and
reconsider it.

(8) Mr. Roqara asked about the possibility of the application of the concrete surface
protection at the bridge abutment and requested the consideration on the maintenance
situation in Vanuatu. JICA Study Team explained that the design of abutment
protection is consistent with the design of the protection of the river bank.

(9) Mr. Rogara requested the list of the references such as design standards in the draft
final report.

(10) JICA Study Team requested the PWD restoration plan of Teouma Bridge including the
budget information. Mr. Rogara will send them to Mr. Morishita by email.

The Meeting was adjourned at 16:00 pm.




ANNEX ATTENDANCE SHEET

Name Position / Company E-mail Address Contact No/s
1. Jone Rogara Deputy Director/PWD
2. Harold Allanson Project Engineer/PWD
3. James Hakwa Principle Engineer/PWD

4. Paula Baleilevuka Engineer/PWD

Project Formulation

5. Yoko Asano Advisor /JICA

Team Leader/
6. Kanehiro Morishita | River Planning®/
Restoration Concept Plan

Deputy Team Leader/
7. Satoshi Takata River Planning@)/
River Improvement Plan

8. Khadanada Lamsal Hydro-Hydraulic Analysis

Road Bridge Improvement

9. Minoru Miura Plan

Procurement Plan/

10, Xelinpsa o Approximate Project Cost

Environmental and Social

11.Takayuki Hatano Consideration
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Chapter 1 Introduction

1.1 Background

Existing Teouma Bridge constructed under “The project for rehabilitation of bridges on the ring road in
the Efate Island in the Republic of Vanuatu” (completed in 2005) closed to vehicle traffic for six days due
to the damages on Teouma Bridge caused by Cyclone Pam of the Category 5 in March, 2015. At present,
the traffic has been secured by an emergency measure by the Government of Vanuatu; however for
further rehabilitation, Vanuatu Government faces the difficulties in securing human and financial
resources for covering all rehabilitation works of the relevant infrastructures damaged by Cyclone Pam.

In 2005, Cyclone Pam brought the heaviest downpour, and caused big flood of the Teouma River basin as
well as the Efate Island. The river course changed intensively as progress of channel meandering resulting
in widening the river course compared to it at the time of bridge construction. As a result, river water
directly hit the abutment on the right bank and scoured the bottom of the abutment. And now, the bridge
is under a very fragile condition to the heavy rain and can be easily damaged in the cyclone season every
year even though the urgent rehabilitation measures have been done. In addition, It has been revealed that
the approach road of the bridge have a high possibility of scouring of the embankment to block the traffic
due to forming the bottleneck along the Teouma River and necessity of the study on the river
improvement and the replacement of the bridge. Considering the frequent morphological changes of the
river course, further detailed river morphological study and hydro-hydraulic analysis are required for the
rehabilitation of the bridge and the river improvement. Therefore, the data collection survey is
commenced to study and determine the direction of the bridge reconstruction and river improvement in
coordination with the Government of Vanuatu.

12  Objective

This project conducts river morphological classification by stereoscope device based on the satellite
imageries and prepares river chronological change and micro-topography classification map for the
Teouma River around the Teouma Bridge in the Efate Island in Vanuatu. The safety degree, potential risk
and its possible measures shall be examined. In addition, the estimate of probable flood discharge and
hydro-hydraulic analysis to grasp the flood phenomenon shall also be conducted. Based on these studies
and analysis, river, bridge and road improvement plan shall be studied. Furthermore, necessity and
direction of future cooperation shall also be studied in corporation with the Government of Vanuatu.



Chapter 2 Hydrological and Hydraulic Survey

2.1 Data Collection and Analysis on Rainfall

2.1.1 Selection of Representative Station for Statistic Analysis

In the Efate Island, where the Teouma River basin is located, there are two meteorological observatories;
namely Nambatu (Port Vila) and Bauerfield (Airport). Although the longest monitored station is Nambatu,
the data contain frequent insufficient data as illustrated below. Even though the observed period of 30
years at Bauerfield is shorter than the one at Nambatu, the rainfall data monitored at Bauerfield would be

better to utilize for statistical analysis.
Annual Rainfall - Port Vila

Pacific-Australia Climate Change Science and Adaptation Planning Program
3500 3500
3000

3000

2500 2500
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1500 1500

1000 1000

1825 1835 1045 1955 1965 1975 1985 1905 2005
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Source: Pacific Climate Change Data Portal, Bureau of Meteorology, Auatralia

Figure 2.1.1 Annual Rainfall Series at Port Vila Station

2.1.2 Filling of Missing Data

For the long time series of the daily rainfall observed at Bauerfield, the most critical part during Cyclone
Pam was missing: only observed three days’ rainfall due to difficulty to monitor meteorological
parameters under heavy storm. Meanwhile, Nambatu (Port Vila) station fortunately observed rainfall
during Cyclone Pam as tabulated below.

Table 2.1.1 Daily Rainfall Observed at Bauerfield and Nambatu

Date in March, 2015 Bauerfield Nambatu
13 48mm 388.5mm
14 - 88.1mm
15 - 0.4mm
16 584mm Omm
Total 632mm 477.0mm

Daily rainfall at bauerfield during Cyclone Pam could be estimated using the data observed at Nambatu,
in accordance with a ratio of daily rainfall in 4 days. The allotment ratios are 0.814 on 13th, 0.185 on 14th,



0.001 on 15th, March 2015, respectively. As a reference, correlation between Bauerfield and Nambatu for
the data period of 2000 to 2015 is depicted below. Both annual maximum daily rainfall data show the
high correlation coefficient.

Daily Rainfall . . . ) )
ontheSame Annual Maximum Daily Rainfall Relationship between
Date at Bauerfield and Nambatu on the Coincident Date

Nambatu (mm)
550

y=0.866x% P
400 Correlation Coefficient: 0.908 .-~ o)

250 O~
o &
200
150 %‘
)

0 B0 100 150 200 250 300 350 400 450 500 B50

Annual Maximum at Bauerfield (mm)

Figure 2.1.2 Relationship between Bauerfield and Nambatu Stations
in Annual Maximum Daily Rainfall

Historical rainfall data at Bauerfield were collected from the Vanuatu Meteorology and Geo-Hazard
Department in order to compute the probable rainfall for hydrological designing, such as bridge and bank
protection works, and flood-proofing road. Those collected data are tabulated below. Data series of annual
rainfall and annual maximum daily rainfall are presented in Figures 2.1.3.

Table2.1.2 Rainfall Data Recorded at Bauerfield
Year Annual Daily Year Annual Daily
Rainfall Maximum Rainfall Maximum
(mm) Rainfall (mm) Rainfall
(mm) (mm)
1986 1,888 214.8 2001 2,647 248.8
1987 1,295 96.1 2002 3,022 276.3
1988 3,158 187.8 2003 1,446 71.2
1989 2,301 102.6 2004 2,020 254.4
1990 2,192 1248 2005 1,843 121.8
1991 1,636 84.9 2006 1,824 185.9
1992 1,798 210.2 2007 2,590 1323
1993 1,774 399.0 2008 3,054 122.9
1994 2,209 239.0 2009 1,838 834
1995 1,648 219.1 2010 2,520 2294
1996 2,095 1149 2011 2,740 132.1
1997 1,838 1743 2012 2,435 167.1
1998 2,231 2105 2013 2,394 190.1
1999 4,104 538.8 2014 2,641 181.1
2000 3,229 1305 2015 2,464 577.0

Data Source: Vanuatu Meteorology and Geo-Hazard Department
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Figure 2.1.3 Annual Rainfall and Annual Maximum Daily Rainfall at Bauerfield

2.1.3 Estimation of Probable Rainfall

The probable rainfall was computed through comparison among various probable distribution curves and
the annual maximum daily rainfall observed at Bauerfield. Among the curves, Log-Peason Type 3
distribution shows the best fit to the historical data as presented in Figure 2.1.4.

Lognormal Probability
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Figure 2.1.4 Probability Distribution Curves to Fit the Observed Data
The computed probable daily rainfall is tabulated below.



Table 2.1.3 Probable Daily Rainfall at Bauerfiled
Recurrence Period (Year) 2 5 10 20 50 100
Probable Rainfall (mm) 167.9 261.9 338.3 4234 553.0 666.4
As presented in the above table, the observed daily rainfall of 577 mm during Cyclone Pam could be

evaluated at a 50-year storm approximately.
2.2 Rainfall-Runoff Analysis

2.2.1 Area Reduction Factor (ARF)

The area reduction factor (ARF) is considered to use point rainfall to the extensive catchment. The ARF
should be used with the United States Soil Conservation Services (SCS) Unit Hydrograph method if it is
applied to catchment larger than 10 km? for rainfall-runoff analysis. The ARF established based on
catchment area and time of concentration of flood by Auckland Regional Council and published on
Technical Publication No. 108, April 1999 are used for reference, and the values of ARF are presented in
Table 2.2.1. Due to having the catchment area 86 km? and time of concentration of flow about 5.6 hours,
the area reduction factor 0.85 is considered for the catchment to estimate the basin rainfall.
Table 2.2.1 Area Reduction Factor (ARF)

Catchment Time of Concentration of Flow (hour)

Area (km?) 05 1 2 3 6 12 24
<10 1.00 1.00 1.00 1.00 1.00 1.00 1.00
20 0.90 091 0.93 094 0.95 0.96 0.97
50 0.72 0.75 0.82 0.86 0.92 0.94 0.96
100 0.71 0.74 0.79 0.83 0.86 0.89 0.90
200 0.70 0.72 0.75 0.79 0.82 0.85 0.86
500 0.68 0.70 0.72 0.74 0.76 0.79 0.81

Source: Guidelines for stormwater runoff modeling in the Auckland Region, Auckland Regional Council, Technical Publication

No. 108, April 1999, page 5.

2.2.2 SCS Unit Hydrograph

The catchment hydrograph was developed by SCS Unit Hydrograph method. The ordinate of the unit
hydrograph is expressed as the ratio of discharge to peak discharge (q/q,) and abscissa in the ratio of time
to the time to peak (t/t,). This method computes the runoff from the catchment being based on retention
capacity of soil (S), which is predicted by the wetness and physical features of the catchment. To estimate
retention capacity (S) of the catchment, a suitable curve number (CN) for the catchment was decided
based on the land cover type, hydrological conditions and soil groups. The curve number (CN) of 36 was
considered for the catchment due to having soil of group A and land cover type woods with fair
hydrological conditions in the catchment. Because catchment’s soils have low runoff and high infiltration
rates due to having porous volcanic soils with coral rocks mostly covered by unburned woods with
grazing. The definition of different hydrologic soil group is given in Table 2.2.2 and curve numbers
proposed for different type of woods cover is presented in Table 2.2.3. Further, average soil moisture




condition or antecedent moisture content (AMC) level Il was used to estimate the runoff depth from the

catchment.
Table 2.2.2 Hydrologic Soil Groups Defined by SCS
Hydrologic soil group Definition

A Soils have low runoff potential and high infiltration rate, they consist chiefly sand or gravel particles.
Soils have moderate infiltration rate, they consist chiefly moderately fine to moderately coarse

® textured soils.

C Soils have low infiltration rate, they consist chiefly soils with moderately fine to fine texture.

D Soils have high runoff potential and very low infiltration rate, they consist chiefly clay soils.

Source: Urban hydrology for small watersheds, United States Department of Agriculture, Natural Resources Conservation

Services, Conservation Engineering Division, Technical Release 55, June 1986, Appendix A.

Table 2.2.3 Proposed Curve Numbers (CN) by SCS

Hydrologic
Curve numbers for hydrologic soil groups
Cover type condition
A B C D
Poor 45 66 7 83
Woods Fair 36 60 73 79
Good 30 55 70 77

Poor: Forest litter, small tree, and brush are destroyed by heavy grazing or regular burning

Fair: Woods are grazed but not burned and some forest litter covers the soil

Good: Woods are protected from grazing and litter and brush adequately cover the soil

Source: Urban hydrology for small watersheds, United States Department of Agriculture, Natural Resources Conservation

Services, Conservation Engineering Division, Technical Release 55, June 1986, page 2-7.

Considering the above mentioned physical and hydrological conditions in the catchment the runoff depth
was estimate for a given basin rainfall amount. The relation for runoff depth (Q) estimation is as presented

below.
Q= (P_Ia)2
(P-1,)+59)

where,
Q = Runoff depth (mm)
P = Rainfall (mm)
S = Potential maximum retention (mm)
I, = Initial abstraction (mm)

For estimating the time of concentration of flow (T.) in the catchment, the travel time of flow from
catchment boundary to inlet of river channel (T,) at the upstream and travel time from inlet to outlet of
river channel (T,) were considered. The travel time T, was considered as 30 minutes and the travel time




T, was estimated by the given relation,

—0.55
T,=0.14*C* Lo-%(—CN J G
200-CN
T, =T,+T,
where,

L = River channel length (km)
C = Channelization factor for runoff velocity (0.77)
G = Gradient (slope) of river channel
T, = Travel time from catchment boundary to inlet of river channel (hour)
T, = Travel time from inlet to outlet of river channel (hour)
T. = Time of concentration of flow (hour)

The slope of river channel (G) was calculated from the elevation difference between inlet (360 m) and
outlet (7 m) of the river and length of river (17 km).
The time to peak (t,) in unit hydrograph is estimated by given relation,

t,= 0.67T,
The amount of peak flow from the catchment is estimated as follows,

0,020 42|

p

where,
A = Areaof catchment (km?)
Q = Runoff depth (mm)
t, = Time to peak (hour)
g, = Peak discharge (m%s)

For estimated peak discharge (q,) and time to peak (t,), the unit hydrograph (UHG) can be developed
from the synthetic dimensionless hydrograph provided by the SCS. Using the synthetic dimensionless
hydrograph provided by the SCS, the catchment’s hydrographs of 2, 5, 10, 20, 50 and 100 years
recurrence periods were developed with input of probable basin rainfalls of the periods.

2.2.3 Muskingum Routing

After developing the catchment’s hydrograph of different recurrence periods by SCS Unit Hydrograph
method, the Muskingum routing was applied to estimate probable discharge at the location of Teouma
Bridge for various recurrence periods. The Muskingum routing module of MIKE 11 one dimensional
river flow simulation model was used for the flow routing. The relation used for flow routing is as
presented below,



Qijﬁ1 = ClQij+l + CzQij + CsQ}u + C4
where,
i = Considered grid point
j = Time level
C = Constants
Q = Discharge at the grid point

2.2.4 Probable Flood Hydrograph

The probable hydrographs at Teouma Bridge were developed by performing Muskingum Routing of the
flows estimated by SCS Unit Hydrograph method. The probable flows estimated at Teouma Bridge after
Muskingum routing are presented in Table 2.2.4 and Figure 2.2.1.

Table 2.2.4 Probable Point Rainfall and Flows at Teouma Bridge after Muskingum Routing

Recurrence Period (Year) Probable Daily Rainfall (mm) Probable Flood Peak (m®/s) Runoff Ratio
2 167.9 20 0.044
5 2619 120 0.165
10 3383 250 0.258
20 4234 420 0.350
50 553.0 720 0.464
100 666.4 1020 0.544
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Figure 2.2.1 Probable Flood Hydrograph at Teouma Bridge




2.2.5 Floodplain Hydrograph

The amount of overbanking flow of 100-year flow from river channel into the left bank of the Teouma
River at upstream of the ring road was estimated by using the MIKE 11 flood simulation model. The
overbanking flood on the floodplain was routed using Muskingum routing. The amount of 100-year
floodplain flow estimated, and the amount of floodplain flow estimated at the location of ring road after
Muskingum routing are presented in Figure 2.2.2.
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Figure 2.2.2 Probable 100-year Floodplain Hydrograph
2.3 Hydrological Designing

2.3.1 Unsteady Flow Analysis for River Improvement

River flow simulation was performed with unsteady flow considering 50-year flood. The MIKE11 is a
fully dynamic, one-dimensional modelling tool for the detailed analysis, design, management and
operation of both simple and complex river and channel systems. The Hydrodynamic (HD) module is the
nucleus of the MIKE11 modelling system and forms the basis for other modules. One-dimensional river
flows and water levels were generated using fully dynamic flow routing procedure. The conservation of mass is
expressed as:

oA, 2Q _

—+
ot ox a

The momemtum equation is:

@+M+ gA(i—:+Sf):O

ot X
where,
A = Cross-section area of flow (m?)
h = Water surface elevation (m)
g = Acceleration due to gravity (m/s?)



q = Lateral inflow (m%s/m)
= Time elapsed (s)
X = Longitudinal distance (m)
S¢ = Friction slope
Q = Discharge (m%s)
(1) Upstream Boundary Condition

Upstream boundary condition in the model was set at KM5.1 of the Teouma River. The 50-year flood
hydrograph was input as upper boundary condition in the model.

(2) Downstream Boundary Condition

Downstream boundary condition in the model was set at river mouth. The average of maximum sea water
levels of Port Vila was set as downstream boundary condition in the model. The average maximum sea
water level at Port Vila is 1.50 m.

(3) River Cross-Sections Data

River cross-sections data extracted from 1.0 m grid digital terrain model (DTM) were used. But in the
river stretch between KM4.6 and KM4.9 the proposed dimensions of river channel for river improvement
were used for river cross sections.

(4) Manning’s Roughness Coefficient
The Manning’s roughness coefficient of 0.025 was applied for river flow simulation.

(5) Simulation Results

The simulated water levels profile with 50-year flood in Teouma River after improvement of river section
between KM4.6 and KM4.9 are presented in Table 2.3.1 and Figure 2.3.1. The simulation result shows
the maximum water level in Teouma river reaches up to 5.7 m at KM4.6 river section at upstream of ring
road during 50-year flood with proposed river channel dimensions for river improvement.

Table 2.3.1 Maximum Water Level with 50-year Flood

River Section Maximum Water Level (m)
KM5.0 5.877
KM4.9 5.839
KM4.8 5.792
KM4.7 5.746
KM4.6 5.700
KM4.0 5.312

10
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Figure 2.3.1 Maximum Water Level Profile with 50-year Flood
(6) Proposed Typical Cross-section
Based on the hydraulic computation, the proposed cross-section as shown in Figure 2.3.2 is proposed
along the bend around the Teouma Bridge.

Channel Width: 66 m
\ A4 ‘ Freeboard: 1 m

Design Water Depth: 5.5m
Left (Convex) Flow Area: 280 m?

_ Right (Concave)
Bank: Excavation Bank: Protective
for char?nel tructures
smoothing Slope 1:1

Earth Slope 1:3

Channel Bottom Width: 40 m

Figure 2.3.2 Typical Design Cross-section along the Bend around Teouma Bridge

2.3.2 Hydraulic Calculation for Flood-proofing Road

As described in 2.2.5, some part of the large-scale flood hydrograph will overtop the river bank and will
flow across the floodplain towards the ring road. It may occur in the flood events larger than 50-year
recurrence period. The design safety level is 100-year recurrence to protect the Teouma Bridge against the
flood by entire protection system including river, bridge and road improvement.

To compute the overflow discharge along the road, the following broad-crested weir equation is adopted.

Q= CBH®
where,
C = Coefficient of overflow (C = 1.560 as a general constant)
B = Weirlength (m)
H = Overflow depth (m)
Q = Discharge (m%s)

As illustrated in Figure 2.2.2, overtopping peak discharge across the ring road could be estimated at
250 m¥s during 100-year flood. Referring to the longitudinal profile of upstream side of the ring road,
overtopping flow discharge is computed as presented in Figure 2.3.3.
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Design high water level is 7.45 m and its maximum flow depth is 1.09 m, extending approximate 225 m
in length.

80 p
78 F
76 L v 7.45m
7.4
7.2
70 F
6.8 F
6.6 F
6.4 F

6.2 L L L L L J
5,100 5,150 5,200 5,250 5,300 5,350 5,400

Chainage (m)

Elevation (m)

Maximum Flow Deptth=1.09 m
Flow Area=168 m?
Average Flow Velocity= 1.49 m/s

Figure 2.3.3 Typical Design of Flood-proofing Road in 100-Year Flood
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Chapter 3 Environmental and Social Considerations

Observations from Field Survey

Summary of observations from a brief field survey by the Study Team is as follow:

(1)

)

@

Pollution

The main pollution source is the passing cars which generate exhausted gas and noise.

There seems no water pollution source upstream Teouma River since the water quality is good with
high transparency (estimated 0.8m or more).

Flora & Fauna

No areas to be conserved or protected as an ecological sanctuary are observed.

The vegetation consists of weeds, shrubs and low/medium-tall trees. Most of them seem secondary
species, not for protection.

Fruit trees such as banana, coconut and papaya are planted sparsely. The fruits are for private use and
products in local markets.

Small fish (around 5cm-long) swim in Teouma River around Teouma Bridge. Neither amphibians
nor other aquatic organisms are found during the survey.

Terrestrial animals observed are only dogs and small birds (name unknown). They are estimated
least concerned species.

Topography and Geology

Teouma River flows in a valley plain between raised coral terraces. The slope of the plain is gentle
and the water flow velocity is not fast. Since the area is located in a lower part, the area would be
easily inundated when a storm comes.

The geology of the study area consists of recent riverine alluvial sands, dominantly from volcanic
tuffs which contain recent failure plains.

The right bank of immediately upstream of Teouma Bridge is a cliff form due to a bending concave
bank.

Use of Resources

Teouma River is reported to be used for laundry, swimming, fishing, commodity conveyance (e.g.
crops) etc. The team found a family who filled plastic tanks with the river water for a housework
purpose (for washing dishes, not for drinking) at the upper left bank.

Local people do fishing in Teouma River for self-consumption and commercial purposes. For
self-consumption and small amount of selling, no license is required. Big amount sellers shall get a
license from the Department of Fisheries, under the Ministry of Agriculture, Livestock, Forestry,
Fisheries, and Biosecurity (MALFFB).

The Department of Natural Water Resources under the Ministry of Lands and Natural Resources
(MOL) is responsible for river water management.

The northeast part of Teouma Bridge is for cultivation such as banana, maize, mango etc.

The nearest street stall from the project site sells products including: banana, bell pepper, cabbage,
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Chinese cabbage, carrot, green papaya, maize and potato, which are produced in the area.
(5) Land Tenure

e According to the Land Department, there are land lessees upstream Teouma River, while being
customary lands downstream. However, the ownership of individual land (government, private,
customary etc.) is unsure and to be clarified.

e The chief of the area (Teouma Bridge of Eratap village) has powers to manage the land in which he
is in charge of. The study team got permission to cut grasses for a better observation.

(6) Land Acquisition/Resettlement

*  For the construction and improvement works, some lands along the river and road will be needed.

*  During the Teouma Bridge reconstruction, the area in the south part of the bridge will be acquired for
a detour road and bridge.

e No involuntary resettlement is anticipated.
(7) NGO Activity in Vanuatu

According to hearings from a few organizations, there is no report about disturbance or pressures to
internationally-donated projects by NGOs. On the other hand, the ownership often becomes an issue, even
in the sea and river. This conflict can be a bottleneck of project implementation. See the attached
observation map and pictures of the study area for further understanding.

3.2  Conclusion and Way Forward

Although the natural environment is not special in the study area, further studies like Initial
Environmental Examination (IEE) or Environmental Impact Assessment (EIA) in case are needed.
Besides the natural environment, a more careful investigation on social aspects is necessary. The main
challenge includes to 1) identify land ownership of affected land, 2) develop an entitlement matrix, 3)
involve stakeholders, 4) perform land acquisition and livelihood assistance (if necessary), and 5) follow
up the process (e.g. grievance redress, monitoring etc.).

3.3  Request to Vanuatu Side

Provision of the following data/information which the Study Team has requested PWD:
(1) Natural Environment

e Land use map (incl. fauna & flora distribution map)

e Natural sanctuary (location map)

e Cultural heritage (ditto)

*  National parts (ditto)

*  Other protected areas (ditto)

(2) Social Environment

e General land ownership system

*  Cadastral information of the target area (map, register of title deeds)
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3.4 List of Persons Concerned on Environmental and Social Considerations

The persons introduced by PWD are listed in the table below.

Name Organization Title Contact
1 | Jason Raubani, Mr. Min. Lands and | Director of Environment
2 | Donna Kalfatak, Ms. Natural  Resources | offeer on biodiversity
(MOL)
3 | Reedly Tari, Mr. Officer in charge of EIA
4 | Iain Haggerty, Mr. EIA technical advisor
5 | Jean Marc Pierre, Mr. Director of Land
6 | Paul Gambetta, Mr. Director of Lands survey
7 | Simil Johnson, Mr. Director of dept. statistics
8 | Erie Sami, Mr. Officer in charge of water
management
9 | Uravo Nafuki, Ms. Public Works | Senior Env/Social  Officer
Department (PWD) | (north)
10 | Jason Andrews, Mr. Senior  Env/Social ~ Officer
(south)
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Map of the Study Area (Teouma Bridge & River)

Port Vila

Houses

(made of
‘ galvanized sheets,
) wood,
concrete blocks etc.)

GOVERNMENT OF THE REPUBLIC OF VANUATU
PUBLIC WORKS DEPARTMENT

HE JAPAN INTERNATIONAL COOPERATION AGENCY
I CTI ENGINEERING INTERNATIONOL Coitrs
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Snapshots around Teouma Bridge & River

@ @ @ @
Street Stall (main) Coconut Trees in a House Garden (main) Path from the Riverside to Inland Bushes along the Left Bank (main)
Products Sold (bottom right) Low/middle-tall Secondary Trees (bottom right) - Grasses cover on the river edge. Wild Banana Trees (bottom right)

- 100 vt for a bunch of bananas - Branches and leaves of the big tree touch on the - Tree branches are toward the river. - Riverside width is 1.5-2m

- Visitors by cars frequently drop by for buying. river surface. - Bananas are freely picked to eat/sell etc.

)

® @

Cultivation Area (main) Laundry in the River (main) To the Upstream To the Downstream

Papaya Trees (bottom right) Water Tanks for Home Use (upper left) (from Teouma Bridge) (from Teouma Bridge)
- maize, taro, sweet potato etc. - >80cm of water transparency, small fish are seen
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Chapter 4 Design Technical Note

4.1 Teouma Bridge Restoration Plan

Teouma Bridge restoration plan consists of three components. The first one is river improvement with
bank protection. The second is bridge improvement with bridge extension and the final one is road
improvement with a flood-proofing road. Following clauses explain the selection criteria and describe the
features of these structures.

4.2 Selection of Criteria for River Improvement Plan / Structure Type of Bank Protection at
Bend

4.2.1 Design Standard

There is no design standard in PWD for river structures such as an embankment, a revetment, and a

retaining wall. In the previous donor agency projects, Australian design standard was sometimes applied.

As the design standards for the river improvement plan, the followings are applicable.

*  Vanuatu Resilient Roads Manual (A Design Guide for Low Volume Rural Roads in Vanuatu, Based
on Accessibility, Security and Sustainability), June 2014

*  Design and Construction Standard of Kago-Mat Revetment, Ministry of Land, Infrastructure and
Transport, Japan, April 2009

e Standard of Multi-Layered Kago-Mat Revetment, Ministry of Land, Infrastructure and Transport,
Japan, May 1998

e General Specification of Civil Works, Ministry of Land, Infrastructure and Transport, Japan, March
2015

e Construction Material Specification, Bureau of Construction, Tokyo Metropolitan Government,
Japan, 2015

e Manual for Government Ordinance for Structural Standard for River Administration Facilities, Japan
River Association, November 1999

e Japanese Industrial Standards (JIS A 5003, A 5006 and JIS A 5513)

The term Kago-Mat here is a box made with an iron bar whose diameter is at 6mm at the frame and 5mm

at the top, the side and the bottom. It is filled with cobble hard stones and/or crashed hard rock whose

diameter is between 15cm to 20cm. The design lifetime of Kago-Mat is 30 years. Details of the

specification are described in the attached drawing.

4.2.2 Design Concept

The river improvement is proposed to protect the right river bank and keep the smooth river flow even
under Teouma Bridge. In order to achieve the purpose, following issues are studied and proposed.

(1) Revetment Height

The bank protection height is considered to be at the design flood level heightened with a freeboard and
water rise due to the curvature of the river. The relevant water levels and bank protection height are
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shown in Figure 4.2.1.

Crest of
Bank Protection

Freeboard

5.5m

River Bed v

Source: JICA Study Team
Figure 4.2.1 Water Level and Bank Protection Height Relation for River Improvement

The relation among the water rise due to the curvature, an average velocity and a radius of the curvature is
shown in the following equation.

1 Byt
fAh= - x
2 gn
where: Ah: water rise due to the curvature
B: river width at the surface (=66 —3 -1 =62m)

average velocity ( 2.61m/s)
gravity acceleration (9.81 m/s?)
rc: radius of curvature at the center of the river (150 — 1 —31 = 118m)

Solving this equation, the water rise due to the curvature is obtained as 0.20m.

(2) Freeboard
Taking the deign flood discharge of 720 m*/s into account and referring to the Manual for Government
Ordinance for Structural Standard for River Administration Facilities in Japan, the freeboard is set at 1.0
m. The relation between the design flood discharge and the freeboard in the manual is shown in
Table 4.2.1.

Table 4.2.1 Design Flood Discharge and Freeboard

Design Flood Discharge (m°/s) Freeboard (m)
Less than 200 0.6
200 - 500 0.8
500 - 2,000 1.0
2,000 - 5,000 1.2

(3) Slope

The slope of the bank protection is proposed at 1:1.0 (vertical to horizontal). The cut slope in the left bank
at the upstream side of the bridge is proposed at 1:3.0.

(4) Berm

According to the said ordinance in Japan, the berm is recommended if the height of the slope is over 5.0
m or 6.0 m with the slope of 1:2.0 or steeper. The height of the slope in the typical cross-section in the
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study is 6.6 m; hence the berm with 3m width for the slope protection of 1:1.0 is proposed.

Slope protection with a steel sheet pile generally requires the berm at the top of the coping concrete for
the maintenance purpose and the slope stability requirement. Hence, the berm with 2.0 m width is
proposed at the coping concrete. The height and the length of the steel pile will be re-evaluated in the
future project.

3.0m /
v HW.L. “ > : < HW.L.
= 1.0 = :
Berm <—»‘2'0m
1.0
I Berm
Steel Sheet Pile
1.0
River Bed River Bed
Right Bank Shape with Slope of 1:1.0 Right Bank Shape with Steel Sheet Pile

Source: JICA Study Team
Figure 4.2.2 Right Bank Shape with Berm

4.3  Selection Criteria for Bridge Improvement Plan / Structure Type of Bridge Extension

4.3.1 Design Standard

Reference is made to the following manuals and standard specifications for outline design requirement of

rural roads. Manuals and standard specifications for outline design requirement of urban roads is neither

used nor found in PWD.

*  Vanuatu Resilient Roads Manual (A Design Guide for Low Volume Rural Roads in Vanuatu, Based
on Accessibility, Security and Sustainability), June 2014

In addition, the manual of government ordinance mentioned in the clause of design standard for river

improvement is also referred.

4.3.2 Direction and Length of Bridge Extension

Teouma Bridge shall be extended to the right bank side of the river. The extended length will not be less
than 30 m based on the results of the hydro-hydraulic analysis.

4.3.3 Bridge Type

Culvert structure cannot be adopted because the span length of the culvert cannot exceed the required
span length as a bridge based on the design planned water volume. A warren type pony truss structure
same as the existing bridge type shall be proposed for the extension of the bridge because the height of the
pavement and the cross beams of the new bridge should be same as the existing bridge and the erection of
this type of bridge doesn’t require big equipment. The proposed drawings are attached hereto.
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4.3.4 Exiting bridge

The existing bridge structure such as the warren type pony truss steel structural members and the
abutment in the left bank will be utilized as much as possible.

4.3.5 Riverbank Protection Type at Bridge Abutment

Considering the continuity of the bank protection, the bank protection mentioned in the previous clause is
also applied at river side of the bridge abutment.

4.4  Selection Criteria for Road Improvement Plan / Structure Type of Flood-Proofing Road

4.4.1 Design Standard

Reference is made to the Australian standards for outline design requirement of bridges.

4.4.2 Reinforced type of Structure

The section of the road where the flood water overflows is the target to be reinforced. The structure with
pipe culverts should not be adopted because the frequency of the flood is low and the maintenance works
are required. Concrete type and environmental type are proposed as attached drawings.

4.4.3 Target Section

The target section is the road area inundated by the larger than 50-year flood.
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F S R S HH O EEIC DWW T, REBICBT 2 omEE - FratkEReHT 212z o T, mE R TEH A IR I24R 2 B BT B FFRR AT O HY
BTohDH, W - FER - BEIUE D EAEAORFHIIB N TiX, HEROSMNE & 722 5 2SR & 4 FEhE 3 2 REFIRR T2V, T OO FmE I
(3. KBEUKSRHT CIERL L 72 e 70 (DTM) ZTEM L. BEBTHOZIE, BIMIC TS e GBI LV BRBE S & STE 217V, ARERA R BLDUR HE T A
ZAERL L. ZAUTEHEIETIE 2 4 AIVAZ MRS OB T ZimfE 2 HH LTV 2,

AREEBRITIE LT D Yo i A B b CRelZn il B 2 9206 U, W L7201 - KGR - EIR BRI RIS &, AEG a2 RE L, BE%
B DUEND D,

(2) TEBEMEEOE HELE

ARSI GT)1] - A - M) OBEAFEESHR KM, TIH TSI TAMMIEIE Y 257, SERBORENLETH S,
BRI B FTSEANIL. D1 A PIB O L SE IR BRI S & HH LT 5,
SEIIBE OB BTN, FHGHM (PWD) OREIGEE T %, EEBMIIL, (I & 5 SHHEID & ORE FEERR) BEIEL RS,

(3) {RExAHDERE L

Tffts TE Pl LBt & 7 DGR M (AR E S, IR 7 7 o MaRE L, B - RS (3. M C¥EF O Tl (ERAGR) 12X,
M TEEFEMBIC LD MEHHR L 25720, IrEmEmERE OB LT 2,



GOVERMMENT OF THE REPUBLIC OF VANUATU
PUBLIC WORKS DEPARTMENT

Slope Protection Alignment (al cross line
.on,Protection Slope and H.W.L:)

=

between 1.2m outside of ghe slope
protection alignment and the river
Area for AllTypes = 1,281m?

[for 30m bridge extgfision]
2m (Ch. 4960), 5m (Ch. 4980,
Ch. 5000), 4m (€h. 5020),
2m (Ch:. 5023)4
Area = 292m3f

y [for 35m bridge extension]
"3{11 (Ch. 4860), 6m (Ch. 4980),
7y (Ch, 8000}, 4m (Ch. 5020),
3m i 5028),
Are%tm

ROW Range =40m from the center,
of the existing road

Tamporary Required Area
for.Detour Road (1), A=99m*/ /

o e
9.7m (for Type 1 and Type 3) or 4550
7.7m (for Type 2) from the slope protection alignment
(Bridge loSt 4550)" .|
*: Distance’s referred to the alignment of Steel Bar
Gabion and Stone:Masonry Protection Slope)

Area for'Type 1 and 3 = 4, 663m*
Area for Type 2 = 4 465m°. _ |

A"

) JAPAN INTERNATIONAL COOPERATION AGENCY
(71 CTI ENGINEERING INTERNATIONAL Co.ltd.

b
S <

o
- \\ \\_ng_ forRiver

3m from River{St..5000)

68.6m (for Type 1 and Type 3)or 67.6m (for Type 2) from the slope protection alignment
(St. 4740 to St. 48600,
Area for Type 1.and 3 = 2,052m?, Area for Type 2 = 1,970m*
i 4.9m (for Cancrete Type) or
#.5m (fof Environmental Type)
(Ch, 5128 to Ch, 5345)
Area for Concrete Type =1,030m?
Area for Environmental Type.= 317m*

Temporary Required Area for Detour Road (2)
Area = 2,342m* (L = 238m, average W = 10m

N _L;T

at hatched area only)

ROW Range = 10m from the
center of the existing foad

Area for Type 1 and 3 = 1,430m?
Area for Type 2= 1,243m='

74.3m (for Type 1 and Type 3) or

#.3m (for Type 2) from the slope protection allgnment
(Bridge to St. 4600)°
65.0m (for Type 1 and Type 3) or
63.0m (for Type 2) from the slope protection alignment
St 4550)"
% Distance Is referred to the alignment of Steel Bar

Gablon and Stone Masonry Protection Slope)

4200

|

LEGEND: (=73 Permanently Required Land Area
EZA Temporarily Required Land Area for Detour Road
NOTE: Type 1 = Steel Bar Gabion Protection, Type 2 = Steel Sheet Pile Protection, Type 3 = Stone Masonry Protection

1 FAMERTER (BXE)




2. FMEERICET SEIREATEEmADORKRE

(1) FAMEG - ShomEEREH

(et )
OANHE QmERUE @ HHE @EmE SRR
Y N BAEMERE MEENFE. BELAEANE, | BESHNE. WCEBEE. |BRE. RRE.

s 3o = SARREIE. § B, FEREHH i I p . (& &
rnE R R, PR, B TERISTE. RS B, MR KD BERHTEY wisam | OPERE ) Ofe
e — : :

e | s EME: w | BREEE. | LU-MEE. | BEBME.
s | piahER. | wemmr | meem+ | SEEL | Cgemn vastanes | vostazes | o000 oi010 | @
e b il HRHE 2l (m) ST | sEmEE | MEWMEEE | 1o)-teEEE | D

1. 9,426 — — 30.0+30.0 292 — 1,030 — 2,441 10,748 2,441

2. 9,426 — - 30.0+30.0 292 - — 317 2,441 10,035 2,441

3. 9,426 — - 30.0+30.0 — 292 1,030 — 2,441 10,748 2,441

4. 9,426 — — 30.0+30.0 — 292 — 317 2,441 10,035 2,441

5. 9,426 — — 30.0+35.0 362 — 1,030 — 2,441 10,818 2,441

6. 9,426 — - 30.0+35.0 362 - - 317 2,441 10,105 2,441

7. 9,426 — - 30.0+35.0 — 362 1,030 — 2,441 10,818 2,441

8. 9,426 — — 30.0+35.0 — 362 - 317 2,441 10,105 2,441

9. — 8,959 — 30.0+30.0 292 — 1,030 — 2,441 10,281 2,441

10. — 8,959 — 30.0+30.0 292 — — 317 2,441 9,568 2,441

11. — 8,959 - 30.0+30.0 — 292 1,030 — 2,441 10,281 2,441

12. — 8,959 — 30.0+30.0 — 292 — 317 2,441 9,568 2,441

13. — 8,959 — 30.0+35.0 362 — 1,030 — 2,441 10,351 2,441

14. — 8,959 - 30.0+35.0 362 - - 317 2,441 9,638 2,441

15. — 8,959 — 30.0+35.0 — 362 1,030 — 2,441 10,351 2,441

16. — 8,959 — 30.0+35.0 — 362 - 317 2,441 9,638 2,441




O )IHE QrERBE QEBR®IE @F B3 G RthFER
B . p— ST =
PEIEZ R (m) ZERTEER BHRERKEE | 209 -MHEEE

17. - - 9,426 30.0+30.0 292 - 1,030 - 2,441 10,748 2,441
18. — - 9,426 30.0+30.0 292 — — 317 2,441 10,035 2,441
19. — - 9,426 30.0+30.0 — 292 1,030 — 2,441 10,748 2,441
20. — — 9,426 30.0+30.0 — 292 — 317 2,441 10,035 2,441
21. - - 9,426 30.0+35.0 362 - 1,030 - 2,441 10,818 2,441
22. — - 9,426 30.0+35.0 362 — — 317 2,441 10,105 2,441
23. — - 9,426 30.0+35.0 — 362 1,030 — 2,441 10,818 2,441
24, — - 9,426 30.0+35.0 — 362 — 317 2,441 10,105 2,441
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1 AESE - BIRORNEH OB EEE
(1) BMDFER S (AR)

NR7YEIT7TSRKERT I BREEEIERINE - HRRE

BMREXZEORS (AR . HMEEMEZERADES)

T &

BEARE (RHE)

e (EZEE)

a9y —k

HEEM

SRR S

BiaES

REIE.::

(S daak]

RakEEa

CRIIEER)

R0 o - 1870 TR I PR 1| (i /K B B

O|0|0|0|0

(2) NExR#L—H

-US$1.00 = J¥ 102.129

2. @R B DR (AX :BER)

*VUV 1.00 = J¥ 0.9728

w"TEH-T

(W EEIFEOEH (- EAM)
OIE: @IER%E QEBIE @FEH OEEIEHE
i wi s . RRIZERE, RIRERHE, RIEL . ‘ THOKEBRER, | BRIE, REE.
e " I , , - WAREE. | 1)) RE, | BEEME Vere@
SRaRAER R IREE R 8 I ZR&: BRFERE+ SRaRAER GomgEm | VRl AT, | NALstm s, | LRI,
SRR | BmoUy g | TRRER HLIEER (m) E220 £ R > G rasiy i
(No.) i i = gEREE | RORBAEE | V) -MRESE
1 464.8 - - 30.0+30.0 191.7 - 139.2 - 135.6 931.3
2 482.8 - - 30.0+30.0 199.1 - - 69.5 140.8 892.3
3 463.5 - - 30.0+30.0 - 197.0 138.8 - 135.2 9344
4 481.3 - - 30.0+30.0 - 204.5 - 69.3 140.4 895.5
5 461.3 - - 30.0+35.0 205.9 - 138.1 - 134.5 939.8
6 478.6 - - 30.0+35.0 213.7 - - 68.9 139.6 900.8
7 460.0 - - 30.0+35.0 - 2111 137.7 - 134.2 943.0
8 477.1 - - 30.0+35.0 - 219.0 - 68.7 139.2 904.0
9 - 5525 - 30.0+30.0 181.8 - 132.0 - 128.6 994.8
10 - 570.1 - 30.0+30.0 187.6 - - 65.5 132.7 955.9
11 - 551.2 - 30.0+30.0 - 186.9 131.7 - 128.3 998.0
12 - 568.6 - 30.0+30.0 - 192.8 - 65.3 132.3 959.0
13 - 5490 - 30.0+35.0 195.5 - 131.1 - 127.7 1,003.4
14 - 566.0 - 30.0+35.0 201.6 - - 65.0 131.7 964.4
15 - 547.7 - 30.0+35.0 - 200.6 130.8 - 127.4 1,006.5
16 - 564.6 - 30.0+35.0 - 206.8 - 64.9 131.4 967.6
17 - - 380.0 30.0+30.0 198.0 - 143.8 - 140.1 861.8
18 - - 397.2 30.0+30.0 207.0 - - 72.3 146.4 822.8
19 - - 378.7 30.0+30.0 - 203.4 143.3 - 139.6 865.0
20 - - 395.7 30.0+30.0 - 2125 - 72.0 145.8 826.0
21 - - 376.6 30.0+35.0 2125 - 142.5 - 138.8 870.4
22 - - 393.1 30.0+35.0 221.8 - - 71.6 144.9 831.4
23 - - 375.4 30.0+35.0 - 217.8 142.0 - 138.4 873.5
24 - - 391.7 30.0+35.0 - 227.2 - 71.3 144.4 834.5




() MEE-—REEE - BHE (KRB DEH

CAvRN=P1s)

e | OERIEER ® HBERE @ RGEEEE ®mEE O —KRERE BEREKRE
o Ox HBEHAE(%) | (6+0) x BSEBAE (%) (6+©) x —REBEE (%) e .
xe | D@00 ®©+@ B+@+9 R ER#F (B %)
(No.) £ (%) HiEREEE £ (%) RGEEE £ (%) —RERE (m2)
1 931.3 437 40.7 21.84 212.3 253.0 8.26 97.8 1,282.0 10,748
2 892.3 437 39.0 21.84 203.4 2424 8.31 94.2 1,228.9 10,035
3 934.4 437 40.8 21.84 213.0 2538 8.25 98.1 1,286.3 10,748
4 895.5 437 39.1 21.84 204.1 2432 8.30 945 1,233.2 10,035
5 939.8 437 411 21.84 214.2 255.3 8.25 98.6 1,293.7 10,818 R ES - KR
6 900.8 437 39.4 21.84 205.3 244.7 8.29 95.0 1,240.6 10,105 PWD{2 5t : 5524
7 943.0 437 412 21.84 214.9 256.2 8.24 98.9 1,298.0 10,818 ARG - KR
8 904.0 437 39.5 21.84 206.1 2456 8.29 95.3 1,244.9 10,105
9 994.8 437 435 21.84 226.8 270.2 8.18 103.5 1,368.6 10,281
10 955.9 437 418 21.84 217.9 259.7 8.23 100.0 1,3155 9,568 ARG - &/ R
11 998.0 437 436 21.84 2275 2711 8.18 103.8 1,372.9 10,281
12 959.0 437 41.9 21.84 218.6 260.5 8.22 100.3 1,319.8 9,568 M ERTG - &/ R
13 1,003.4 437 438 21.84 228.7 2726 8.17 104.3 1,380.2 10,351
14 964.4 437 421 21.84 219.8 262.0 8.22 100.8 1,327.2 9,638
15 1,006.5 437 440 21.84 229.4 2734 8.17 104.6 1,384.5 10,351 BERE - xo i PWDESLE  F14L
16 967.6 437 423 21.84 2205 262.8 8.21 101.1 1,3315 9,638
17 861.8 437 37.7 21.84 196.4 2341 8.34 91.4 1,187.4 10,748
18 822.8 437 36.0 21.84 187.6 2235 8.40 87.9 1,134.2 10,035 BRE - RIEMK
19 865.0 437 37.8 21.84 197.2 235.0 8.34 91.7 1,191.7 10,748
20 826.0 437 36.1 21.84 188.3 224 4 8.39 88.1 1,1385 10,035
21 870.4 437 38.0 21.84 198.4 236.4 8.33 92.2 1,199.0 10,818 R ERTG - KR
22 831.4 437 36.3 21.84 189.5 2258 8.38 88.6 1,145.9 10,105 PWDIB 5 & : 5341
23 8735 437 38.2 21.84 199.1 237.3 8.33 925 1,203.3 10,818 R ER1G - KR
24 8345 437 36.5 21.84 190.2 226.7 8.38 88.9 1,150.2 10,105
ERETEEIEE DHRET (AX BEE)
(Bfr-m/5xam)
IEH fifi4& -k
RETEEE 263.2 A -AER - ERRSUEETETE D —EAFL - 225 - e TEE IR TEE
-EEMIERET TS 343 EBERLIBASHAERMEF100A. ALRERZ0SHAED)
- AALBEEERTS 4.8 EFEMEEARA.00 B (BRTEKREERSHA . TERNRH0SHAED)
-FETEEER TS 2241 TERTEM25.00 8. SEEERMNEORECT)ISE14 . Bi-BRBE14)




1. ST E - R ORANEH DR FEEE
(1) BFMDFERX S (BE)

NXTYEII7TERRKERTA O

0449
B

EEEFRRINE - #ZRE
BREXEDRN BE - FEZEEBTMEERADER)

A BEEIRE GIE) ZREE=ED)
SO REEH - o
BERESHRERE o -
RELRBEGREDEE o -
REREE GIER) o -
N T GRS o -
(2) SV E L —F
«US$1.00 = J¥ 102.129 VUV 1.00 = J¥ 0.9728
2. REBEOHR BE BER)
MEEIEEOEH (A JAM)
DA N QiERHE REHWNE @TEH OHEETHH
*%i& o - >4 bz ] Eﬂ- . =>4 Eﬂ-\ ] ?.L\ . > < I > Eﬂ-\ I]\ | > . = ?\
2 P TR = D+@+@+@
% gemn SR, prEms  |EUEEEEN+|  pmmn MERE |l iRe | RERES. | cwmTam,
SEREEE | HEILoy—tEg | DORER PRORERT (m) S EREEE BR@EL (A AATEERE. | A ATEEE. b
(No) SERFEE | RERBEEE | Lo)-teEEe
1 431.9 - - 30.0+30.0 200.9 - 263.9 - 126.0 1022.7
2 468.1 - - 30.0+30.0 2178 - - 101.1 136.5 923.6
3 430.9 - - 30.0+30.0 - 205.9 263.3 - 125.7 1025.8
4 466.8 - - 30.0+30.0 - 223.0 - 100.8 136.1 926.8
5 429.3 - - 30.0+35.0 2144 - 262.3 - 125.2 1031.2
6 464.5 - - 30.0+35.0 2319 - - 100.3 135.5 932.2
7 428.4 - - 30.0+35.0 - 219.3 261.7 - 124.9 1034.4
8 463.1 - - 30.0+35.0 - 2371 - 100.0 135.1 935.3
9 - 5194 - 30.0+30.0 192.8 - 253.2 - 120.9 1086.2
10 - 555.8 - 30.0+30.0 206.3 - - 95.8 129.3 987.2
11 - 5184 - 30.0+30.0 - 197.6 252.7 - 120.6 1089.4
12 - 5544 - 30.0+30.0 - 2114 - 95.5 129.0 990.3
13 - 516.8 - 30.0+35.0 205.9 - 2519 - 120.2 1094.8
14 - 552.1 - 30.0+35.0 2200 - - 95.1 128.5 995.7
15 - 515.8 - 30.0+35.0 - 210.7 2514 - 120.0 1097.9
16 - 550.8 - 30.0+35.0 - 2250 - 949 128.2 998.9
17 - - 3909 30.0+30.0 201.0 - 263.9 - 126.0 981.7
18 - - 4253 30.0+30.0 218.7 - - 101.5 137.1 882.7
19 - - 390.0 30.0+30.0 - 205.9 263.3 - 125.7 984.9
20 - - 4240 30.0+30.0 - 2239 - 101.2 136.7 885.8
21 - - 3884 30.0+35.0 2143 - 262.3 - 125.2 990.3
22 - - 421.8 30.0+35.0 232.8 - - 100.7 136.0 891.2
23 - - 387.6 30.0+35.0 - 2193 261.7 - 124.9 9934
24 - - 4205 30.0+35.0 - 2379 - 1004 135.5 8944




(2) S -—REEE BT (R OEH

CAvRN=pls)

gfv G EEIEE ® £BREE Q BiZERE OmEE Q@ —BEEE BRENRE
ETE © x HBRHHEE (%) (B+®) x BB EEER (%) (B+®) x —REBER (%) . -
BE | D+@+B+D ®+@ B+@+@) Rt ER{F (P8 %E)
(No.) £ (%) HERERE £ (%) RGEEE £ (%) —RERE (m?)
1 1,022.7 437 44.7 21.84 233.1 2718 8.15 106.0 1,406.5 10,748
2 9236 4.37 40.4 21.84 2105 250.9 8.27 97.1 12716 10,035
3 1,025.8 4.37 448 21.84 233.8 278.7 8.15 106.3 14108 10,748
4 926.8 4.37 40.5 21.84 211.2 251.7 8.26 97.4 1,275.9 10,035
5 1,031.2 437 451 21.84 235.1 280.1 8.14 106.8 1,418.1 10,818 ARG - KR
6 9322 4.37 40.7 21.84 2125 253.2 8.26 97.9 1,283.2 10,105 PWD{2 5t i : 5524
7 1,034.4 437 45.2 21.84 235.8 281.0 8.14 107.1 1,422.4 10,818 ARG - KR
8 935.3 4.37 40.9 21.84 213.2 2541 8.25 98.2 1,2875 10,105
9 1,086.2 4.37 475 21.84 2476 295.1 8.09 111.7 1,493.0 10,281
10 987.2 4.37 43.1 21.84 225.0 268.2 8.19 102.8 1,358.2 9,568 M ERTF - &/ R
11 1,089.4 4.37 47.6 21.84 248.3 295.9 8.08 112.0 14973 10,281
12 990.3 4.37 43.3 21.84 225.7 269.0 8.19 103.1 1,362.5 9,568 M ER1F - &/ R
13 1,094.8 4.37 47.8 21.84 2495 297.4 8.08 112.4 1,504.6 10,351
14 995.7 4.37 435 21.84 227.0 2705 8.18 103.6 1,369.8 9,638
15 1,097.9 437 48.0 21.84 250.3 298.2 8.07 112.7 1,508.9 10,351 BERE-maflifk. PWDEELE 14
16 998.9 4.37 43.7 21.84 227.7 271.3 8.18 103.9 1,374.1 9,638
17 981.7 437 42.9 21.84 2238 266.7 8.20 102.3 1,350.7 10,748
18 882.7 4.37 38.6 21.84 201.2 239.8 8.32 93.4 1,215.8 10,035 EERE-mIEME
19 984.9 437 43.0 21.84 2245 267.5 8.19 102.6 1,355.0 10,748
20 885.8 4.37 38.7 21.84 201.9 240.6 8.31 93.6 1,220.1 10,035
21 990.3 437 433 21.84 225.7 269.0 8.19 103.1 1,362.4 10,818 ARG KR
22 891.2 4.37 38.9 21.84 203.1 2421 8.31 94.1 1,227.4 10,105 PWD#2 5t i : 5534
23 9934 437 43.4 21.84 226.4 269.9 8.19 103.4 1,366.7 10,818 ARG KR
24 894.4 4.37 39.1 21.84 203.9 2429 8.30 94.4 1,231.7 10,105
ERETEREE M5 (BE :BER)
(Bf:-'AMA)
15H 4% ]
HEEEE 263.2 A -AER B BUSRET ST E O —EAFL - 2 - ETEETER
MR ET TS 34.3 EBREELARASH A GRHEF1.00 A AFLRERZOSHAED)
- AFLEBEXRT 48 EFEEHRL400 A ERIEREERSHA. TBZMNBI051ASD)
TETEEIRETS 2241 ITEETEM25.00 A BEEEEMTEOEBEECT)IZE14 . BiR-BRBUE148)




NXTYEII7TERRKERTA O

0449
B

EEEFRINE - HEERE

PREXEDRKREH(CE. F=ZEEBM-PERZEFRDEE)
. SREEHE BB R N B (D SR
(1) BH OFER 5 (CE)
T B BELRE BHE) LR (E=ER)
oS REEH - o)
BRRLSRENE . )
SR K ARG TRER = o)
BERIE GAIER) ®) -
BE R RA R EE KRR o =
@) N EZHRL—F
*US$1.00 = J¥ 102.129 VUV 1.00 = J¥ 0.9728
2 BB DB (CE:BEM)
I EEIZEDEE (BH-/AaA)
OFNIFIE OEREE BB @FES CERISEE
i e aes e N e BB LA, ; CTEKEEGE,. | BRE. RE.
o WA I EE GEERE D2+ @
B pemn MR, arpgs  |EMEBGEM+|  seE Ml | kg | REEE, | TEETHR.
gERiEEE | #mos oy —rER | G YEIEERT (m) LR PREES TLPASAERR . |\ LI PISAERE & it
(No.) SEREEE | RAEBRES | 1M
1 707.2 - - 30.0+30.0 1944 - 284 .4 - 109.3 12954
2 733.7 - - 30.0+30.0 201.6 - - 158.7 1134 1207.4
3 709.2 - - 30.0+30.0 - 1841 285.2 - 109.7 1288.1
4 736.1 - - 30.0+30.0 - 1911 - 159.2 113.8 1200.2
5 704.9 - - 30.0+35.0 206.5 - 283.5 - 109.0 1303.9
6 730.8 - - 30.0+35.0 2141 - - 158.1 113.0 1216.0
7 706.8 - - 30.0+35.0 - 196.2 284.3 - 109.3 1296.7
8 733.2 - - 30.0+35.0 - 203.6 - 158.6 1134 1208.7
9 - 534.3 - 30.0+30.0 206.4 - 302.1 - 116.1 1158.8
10 - 561.4 - 30.0+30.0 216.9 - - 170.7 122.0 1070.9
11 - 536.3 - 30.0+30.0 - 195.7 303.2 - 116.5 1151.6
12 - 563.9 - 30.0+30.0 - 205.7 - 1715 122.6 1063.7
13 - 532.0 - 30.0+35.0 219.0 - 300.8 - 115.6 1167.4
14 - 558.4 - 30.0+35.0 2299 - - 169.8 1214 1079.4
15 - 533.9 - 30.0+35.0 - 208.4 301.9 - 116.0 1160.2
16 - 560.9 - 30.0+35.0 - 218.9 - 1705 121.9 1072.2
17 - - 403.6 30.0+30.0 213.8 - 3129 - 120.3 1050.6
18 - - 4289 30.0+30.0 227.2 - - 178.8 127.8 962.7
19 - - 405.5 30.0+30.0 - 202.8 314.3 - 120.8 1043.4
20 - - 431.3 30.0+30.0 - 2158 - 179.8 128.5 9555
21 - - 401.6 30.0+35.0 226.7 - 311.3 - 119.7 1059.2
22 - - 426.1 30.0+35.0 240.5 - - 177.6 127.0 971.2
23 - - 403.3 30.0+35.0 - 215.8 312.6 - 120.2 1052.0
24 - - 428.5 30.0+35.0 - 229.3 - 178.6 127.7 964.0




(2) S -—REEE BT (R OEH

CAvRN=pls)

fﬁ;ﬁt O EERIZEE ® HBEREE @ RGEEE ®mEE O —KRERE BERERE
il
2TE © x HBRHHEE (%) (B+®) x BB EEEE (%) (B+®) x —REBER (%) - -
2% | D260 ®+@ ©+@+@ FABm
(No.) £ (%) HERERE £ (%) RGEEE £ (%) —RERE (m?)
1 1,295.4 437 56.6 21.84 295.3 351.9 7.89 129.9 1,777.2 10,748
2 1,207.4 4.37 52.8 21.84 275.2 328.0 7.97 122.3 1,657.7 10,035
3 1,288.1 4.37 56.3 21.84 293.6 349.9 7.89 129.3 1,767.4 10,748
4 1,200.2 4.37 52.4 21.84 273.6 326.0 7.97 121.7 1,647.9 10,035
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MINUTES OF THE MEETING

ON
THE DRAFT SURVEY REPORT,
SURVEY RESULTS AND FUTURE REMARKS

FOR

DATA COLLECTION SURVEY
FOR

RECONSTRUCTION OF TEOUMA BRIDGE
ON EFATE RING ROAD
IN THE REPUBLIC OF VANUATU

CONFERENCE ROOM, PUBLIC WORKS DEPARTMENT
PMB 9044, PORT VILA
December 15, 2016

S AnES ~/|

KANEHIRO MORISHITA M v SAMUEL NAMURI
Leader of JICA Study Team Director
Public Works Department

Witness

=

~“TAKAHIRO YOKOTA
Deputy Director
Pacific and Southeast Asia Division 6
Southeast Asia Pacific Department
Japan International Cooperation Agency




At the end of the second site survey of the Data Collection Survey for Reconstruction of
Teouma Bridge on Efate Ring Road in the Republic of Vanuatu, Japan International Cooperation
Agency (hereinafter referred to as “JICA”) Study Team (herein referred to as “JST”) and Public
Works Department (hereinafter referred to as “PWD”) held a meeting to confirm the survey
results regarding the engineering and environmental and social aspects with the Draft Survey
Report (hereinafter referred to as “DS/R”), and future remarks at 10 am on December 15, 2016.
The Meeting was chaired by Mr. Junior Shim George, Manager (Projects) of PWD, and the
attendees are as listed in the Annex-1.

1. Review of Meetings Held

Mr. Kanehiro Morishita, the Leader of JST made a review of meetings held with PWD. The
points were summarized as below and the attendees are as listed in the Annex-2.

(1) December 7, 2016: Discussion on the Draft Survey Report
» JST explained the summary of the DS/R and made discussions with PWD.

» The PWD asked JST about bridge span and implementation schedule. JST
answered with additional explanations and PWD agreed with the contents.

(2) December 8, 2016: Discussion on Structural Design

» ST explained the structural designs for river improvement, bridge and
flood-proofing road.

»  After discussions regarding engineering and working/maintenance aspects, JST
requested PWD to file their priority in structural designs to JST. PWD agreed with
the request to announce their priority to JST by December 9, 2016.

(3) December 9, 2016: Discussion on the Structural Design Priority

»  Mr. Junior Shim George, Manager (Projects) of PWD officially announced the
priority for structural designs to JST as:

® River protection: Ist-Sheet pile; 2nd-Multi-staged steel bar gabion
(previously called as Kago Mat), and 3rd-Wet stone masonry;

® Bridge: Ist-Sheet pile, and 2nd-Multi-staged steel bar gabion;

® Road: Ist-Concrete, and 2nd-Grouted riprap.

» M. Junior Shim George added that PWD put the priority on “durability” of the
structure first, followed by constructability and maintenance.

» PWD and JST agreed with the priority concept of design, and PWD agreed to
submit an application form for grant aid based on the agreed draft.

(4) December 13, 2016: Stakeholder Meeting with Local Residents

» JST and PWD made a presentation of the survey especially focusing on land
management to the possible stakeholders including local residents (leaseholders),
government officials concerned.

»  The chief representative stated that there are currently three customary landowners
in this area, and who would be willing to work with the project. There has been a
recent declaration made by the Supreme Court that the family Pakoa Kalpoilep is
the customary landowners, as well as the other two families, and they have their
required “green certificate” certifying them as customary landowners of the area.
They are in the process of rectifying lease documents, to amend lessor as
“Minister of Lands” to their names. (The project needs to get a copy of their green
certificate and rectified leases).
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»  The Department of Lands or DOL, the major organization to handle the lands,
noted there are no disputes in the customary lands of the project area, and that the
acquisition process would take approximately 6-8 months, and may be faster
depending on the government of the day’s priorities.

» The DOL also added that the first step to acquire part of customary lands is to
consult the area chief, because the chief is the manager of such lands. For the
acquisition of leased lands, DOL will help to find a land owner to negotiate.

» JST expressed that one of the project aims was to secure the flood carrying
capacity of the bridge section, so that the flood magnitude and frequency of its
occurrence would not change. Thus the community-based flood management is
crucial to cope with the disastrous floods like Cyclone Pam.

» In response to the JST’s explanation, Mr. Michel Kalworai, Secretary General of
Shefa Provincial Government expressed the necessity of some measurements for
disaster prevention such as establishing the River Management Committee and
setting up the buffer zone along the river bank.

»  Inaddition, JST planned to visit the site after the meeting.

»  After discussions among the participants, JST agreed to consider the demands
from the participants in the further process.

>  All the local residents expressed “positive” to implement the proposed project, and
PWD and JST confirmed.

2. Confirmation of Survey Results and Future Remarks

In accordance with the reviews, PWD and JST discussed the survey results with the DS/R in
order to attain an agreement. The principal items discussed, agreed and remarked in the Meeting
were as summarized below:

(1) Mr. Paula Baleilevuka of PWD requested to consider a single-span bridge design for
Teouma Bridge. JST explained adequacy of additional span by utilizing the existing
span, because the existing span has no defects so as to save the total costs. Furthermore,
drift woods can pass through the 30 m span with freeboard of 1 m.

(2) PWD requested to change the direction of river cross-section drawings in accordance
with the PWD’s road criteria. JST responded to add the note of direction in the
drawings of the DS/R and the both parties agreed.

(3) PWD asked JST to establish the maintenance plan. Mr. Miura of JST responded the
plan would be developed after determining the structure design and the design team
will assist the development.

(4) PWD agreed to identify the land area required for the project and file the information
to the Minister of Lands through the Minister of MIPU to facilitate the land acquisition
by the end of December 2016.

(5) JST found that there were small member of families living in the flood high-risk area
through the site visit on December 13, 2016.

(6) JICA and JST requested PWD to facilitate the disaster prevention activities for the
residents downstream of the Teouma Bridge in cooperation with NDMO and Shefa
Provincial Government, although the scope of the project focuses on the structural
measures including reconstruction of bridge, river bank and ring road.
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(7) JICA and JST requested PWD to provide necessary documents to confirm the
government priority.

(8) JST requested PWD to submit review comments on the DS/R by January 6, 2017 to Mr.
Morishita by email.

(9) JST stressed the importance of the land acquisition which could be the biggest
bottleneck to implement the project, and the responsibility of the GoV. PWD agreed
with the remark and promised to work for the matter.

The Meeting was adjourned at 12:50 pm.
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Annex-|

Attendee List

Name Position / Affiliation E-mail Address 22’7‘;‘;
1. Harold Allanson, Mr. Project Engineer/PWD
2. Paula Baleilevuka, Mr. | Engineer/PWD
l3\'.1 iunior Shim George, Project Manager/PWD
4, Ambatha Paraliu, Mr. | Manager (Operations) /PWD
5. Takahiro Yokota, Mr. | Deputy Director/JICA HQ

6. Yoko Asano, Ms.

Project Formulation Advisor
/JICA Vanuatu

7. Judy Robert, Ms.

Program officer/JICA Vanuatu

8. Kanehiro Morishita,
Mr.

Team Leader/ River Planning
1/ Restoration Concept Plan/
JST

9. Minoru Miura, Mr.

Road Bridge Improvement
Plan/ JST

10. Takayuki Hatano, Mr.

Env. and Social Consideration/
JST
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Annex-2

Attendee Lists of Meetings Held
December 7, 2016, 09:00-11:30 am

Mobile
Name Position / Affiliation E-mail Address (+678)
1. Harold Allanson, Mr. | Project Engineer/PWD
2. Paula Baleilevuka, Mr. | Engineer/PWD
i{.h:lumor Sl lesge; Project Manager/PWD
. Contract Admin. Manager/
4. Chris Marlow, Mr. PWD
’ Senior Env./Social Officer/
5. Uravo Nafuki, Ms. PWD
Project Formulation Advisor
6. Yoko Asano, Ms. JICA Vanuatu
: g Team Leader/ River Planning
K/}Kanehlro Moristita, 1/ Restoration Concept Plan/
r.
JST
: : Road Bridge Improvement
8. Minoru Miura, Mr. Plan/ JST
9. Takayuki Hatano, Mr. Env./Social Considerations/
JST
December 8, 2016, 14:00-16:00 pm
i : Phone
Name Position / Affiliation E-mail Address (+678)
1. Harold Allanson, Mr. Project Engineer/PWD
?\/‘l rJumor Shim George, Project Manager/PWD
3. Paula Baleilevuka, Mr. | Engineer/PWD

4. Yoko Asano, Ms.

Project Formulation Advisor
/JICA Vanuatu

5. Judy Robert, Ms.

Program Officer/JICA
Vanuatu

6. Kanehiro Morishita,
Mr.

Team Leader/ River Planning
1/ Restoration Concept Plan/
JST

7. Minoru Miura, Mr.

Road and Bridge Improvement
Plan/ JST

8. Takayuki Hatano, Mr.

Env./Social Considerations/
JST




December 9, 2016, 15:45-16:15 pm>

o & Phone
Name Position / Affliation E-mail Address (+678)
1. Ambatha Paraliu, Mr. | Manager (Operations) /PWD
2. Harold Allanson, Mr. | Project Engineer/PWD
A h.:il:mor Shim Giscsge; Project Manager/PWD
. . Team Leader/ River Planning
4. l\[: anchira Morishits, 1/ Restoration Concept Plan/
r.
JST
. . Road Bridge Improvement
5. Minoru Miura, Mr. Plan/ JST
6. Takayuki Hatano, Mr. ?s;./Swlal Considerations/
December 13, 2016, 09:00-11:00 am
s . Phone
Name Position / Company E-mail Address (+678)

1. Noel Takau, Mr.

Representative of the Area
Chief

2. Toka Kaibia, Mr.

Local resident/Teouma bridge

3. Harold Rodin, Mr.

Local resident/Teouma bridge

4. Timothy Noulawas,
Mr.

Local resident/Teouma bridge

5. Robinson Kalwasei,
Mr.

Local resident/Teouma bridge

6. Nalau Joel, Mr.

Local resident/Teouma bridge

7. Malian Andrew, Mr.

Eratap Village Area Secretary

8. Michel Kalworai, Mr.

Secretary General (SG) of
SHEFA Provincial Government

9. Noel Naki, Mr. Land officer/DOL
10. Jay Hinge, Ms. Land officer/DOL
11. Jimmy Pierre, Mr. Land officer/DOL
12. Kate McPherson, Ms. | EIA specialist/ DEPC
13. Norma Tor, Ms. EIA officer/DEPC
; Senior environmental
14, Uravo Nafuki, Ms. specialisyPWD
15. Takahiro Yokota, Mr. | Deputy Director/JICA HQ
Project Formulation Advisor
16. Yoko Asano, Ms. JJICA Vanuatu

17. Judy Robert, Ms.

Program officer/JICA Vanuatu
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Name

Position / Company

E-mail Address

Phone
(+678)

18. Kanehiro Morishita,
Mr.

Team Leader/ River Planning
1/ Restoration Concept Plan/
JST

19. Minoru Miura, Mr.

Road Bridge Improvement
Plan/ JST

20. Takayuki Hatano, Mr.

Env./Social Considerations/
JST
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