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(1) Objectives of the Study

To study bank protection works
adaptable to the Mekong River and
sustainable in Lao P.D.R., introducing

To transfer technology to the counterpart
personnel through

To formulate a bank protection
for the Mekong River around
Vientiane Municipality.
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1. Introduction

(2) Study Area

m Mekong riverbank around Vientiane
Municipality in Lao P.D.R. (L=60 km)

(3) Overall Work Schedule

m 1st year (Dec. 2001-Mar. 2002)
Basic study in the Study area

m 2nd year (Oct. 2002- Mar. 2003)
Execution of pilot works

m 3rd year (Dec. 2003- Feb.2004)
Formulation of master plan &
monitoring of pilot works

m 4th year (Nov. 2004- Mar. 2005)
Monitoring of pilot works
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(4) Scope of This Progress Report (1)

m To compile all the
results in 1st Work in Lao P.D.R.
conducted from December 2001 to
March 2002

2. PRESENT
CONDITION IN THE

STUDY AREA

1) Characteristics of the Mekong
River in the Study Area

m Average riverbed slope: 1/8,100

m Average maximum channel depth: 14.87 m

m Average river width: 773 m (excluding islands)
= Average annual maximum water level: 10.68 m
m Average annual minimum water level: 0.43 m

= Riverbed materials: 0.44 mm (average of d60),
specific gravity: 2.61

Main Contents of P/R(1)
for Today’s Discussion

= 1) Introduction

m 2) Present Condition in the Study Area

m 3) Preparatory Study for Pilot Works
= Facility Design
= Construction Plan

m 4) Field Survey and Investigation for Pilot
Works Conducted by Local Contractors

m 5) Program of 1st Technical Transfer
Seminar in October 2002 (tentative)

(1) Riverbank Condition
in the Study Area

(around Vientiane Municipality)

2) Riverbank condition

Severely eroded bank form mostly.

m The riverbanks seem younger and sediment
movements are active.

Geological formation: generally sandy gravel
layer covered with of 6-8 m deep clayey soil.
These materials are not consolidated and easily
be eroded.
Bank protection works commonly used are

. The existing works are effective
to protect the riverbank from erosion, though
some works are damaged due to poor foot
protection.
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wfal Riverban

4) Sediment flow conditions
(preliminary estimation)
= The dune bed under the frequent flood

flow conditions may shift to the flat bed
condition under the bankful flow condition.

m Sediment transport: Suspension not fully
developed

(2) Riverbank Condition of
Whole Mekong River
in Lao P.D.R.

3) Riverbank alignments and islands

m During past 30 years, changes in riverbanks are
not much as a whole, and the islands remained
almost at the same location.

m The bank erosions are mainly caused by the
attacking river flows and the reaches of flow.
attacks are historically fixed.

= Average intervals of meandering cycle: about
8.5 km (about 10 times of river width)

5) Causes of bank erosion

= Due to
(Most of the eroded vertical riverbank

cliffs are of this type)
m Due to lowering river water level
m Due to slope failure

1) Southern part (Vientiane - Khong fall )

m Vertical cliffs of riverbanks commonly seen
in the Study Area are seldom found.
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1) Southern part (Vientiane-Khong fall )

: : Mekon
= Wat Phu remain (Champasak province) Ri b kg

= A part of the remnants of exterior wall of Wat Iiverban nea_r
Phu located at the eroded riverbank is now Wat Phu Remain
under constant threat of collapse.

= Revetment works covering whole bank is not o ~—
recommendable in view of the conservation i i -
and archaeological prospecting of remains. ~ o3

= Groin works might be effective to stabilize the
bank by accelerating the sedimentation and
vegetation at the foot of eroded bank.

2) Northern part of whole Mekong River
(Vientiane — Bokeo)

m In Luang Phabang city
= Riverbanks are rather stable and keep
some gentle slope.

= The extent and damage of erosion is
relatively small.

] Mekong Riverbank
along
Luang Phabang City

2) Northern part of whole Mekong River
(Vientiane — Bokeo)

m In Bokeo province, the riverbanks,
most notably existing groin site at Ban
Tonpheung, form vertical cliffs at
many places as can seen in the Study
Area.

Mekong Riverbank along Existing
Groin Site at Ban Tonpheung
(Bokeo province)




The Study on Mekong Riverbank Protection around Vientiane Municipality
Progress Report 1

(3) Existing Bank
Protection Works

1) Around Vientiane Municipality

m Wat Sibounheuang
= Soda mattress has been tested.

= Hatdokkeo

= Reno mattresses at the toe of the slope
are damaged and stones in the net-cage
are lost.

m Existing sand excavation works near the
site might have influenced the riverbed
degradation in front of the work.

1) Around Vientiane Municipality

m Bank protection works have been
implemented since

m Most of protection works done by

= at many locations, silt deposits with
partly covered by vegetation are found.
= some of wire nets have been corroded

to become thin and partly damaged in a
long period after construction.

Watchafi{Modern Ho
Existing Bank P

Thadeua Nationﬂ&u@

Existing Bank Protection Works

Hatdokkeo — — Wat Sop

2) Whole Mekong River in Lao PDR
(Southern part: Vientiane- Khong fall)

= At Pakkadan in Bolikhamxai province

= 4 riprap groins was constructed and 2 new
groins are under construction along NR 13.

= Extension (27groins) of groins is planned.

= With low elevation of the groin crown, the
sedimentation is realized under the groin level.

= Riverbank: partly collapse due to high velocity
in the flood season.

= Slightly higher groins and/or the combination
of slope protection works as riprap between
groins are supposed to be effective.
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2) Whole Mekong River in Lao PDR
(Southern part: Vientiane- Khong fall)

m At the confluence with Nam Xan river
=" in Bolikhamxai province
' 3{ = Riverbank was severely damaged.
0 & = Repair of embankment founded by
groins are under construction.
= Slopes between groins are considered
Riprap Low Groins still vulnerable against erosion.

at Pakkadan m Riprap protection works are
recommended for the slope protection in
addition to the groins.

2) Whole Mekong River in Lao PDR
(Southern part: Vientiane- Khong fall)

m Thakhek in Khammouan Province
= gabion and Reno mattress works protect
a water intake facility with concrete piles
supported by “ ”and
wooden pile works.

Soda Mattress installed
site at Thakhek

3) Whole Mekong River in Lao PDR
(Northern part: Vientiane- Bokeo)

= Luang Phabang city
= Riverbank slope is rather stable except the
drainage treatment on the slopes. (4) Proposed Plans and
= Ban Tonephueng in Bokeo province Projects in the Study Area
= Riprap groin works has been done.
=1 Amount of sedimentation is found between

groins, resulting to protect the riverbank
slopes.

= Further extension of groin arrangement is
planned.
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1) Plans and projects by national budget

m GOL has plans to execute the
riverbank protection works in 2002 by
using around 1,000 mil Kip at:
= 1) Tha Khek/Ban Hom (L=60 m)

m 2) Hatdokkeo (L=50 m), and
= 3) Bo-O (L=60 m)

m The protection works after 2003 is

now under consideration.

3) Modern Home’s Project

m Modern Home Co. Ltd, has been
implementing “the Mekong River
Bank Erosion Protection and
Development Project” by BOT
method.

m Main objectives are to create land for
business and recreation and to
develop Chan Island for tourism.

4) Other related plans and projects

m a) Vientiane Urban Infrastructure and

Services Project (VUISP):

= This VUDAA project was formulated by
ADB in 2001.

= The main objectives are 1) urban
drainage, 2) road construction, 3) solid
waste disposal and 4) sanitation.

= The proposed
component in VUISP was discarded.

Progress Report 1

2) Plans and projects by donors

m No specific future plans and projects
by donors exist so far.

3) Modern Home’s Project

m Reclamation work (L=840 m) is now
in progress by dredging up of sand
from the Mekong riverbed.

= Original plan (L=6,400 m) is now
under reconsideration.

4) Other related plans and projects

m b) The revision work of Vientiane
Urban Development Master Plan
formulated in 1991 starting from 1998
has been in progress in 2002.
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(5) Riverine Vegetation
in the Study Area
= 1) On natural riverbank
= Little vegetation grows on vertical cliff bank.

= Vegetation grows on the stable bank with
gentle slope.

m 2) On existing bank protection works
= Plants change with the situation of
sedimentation.
» The kinds of distributed plant differ in the
upper, middle and lower layers of bank.
= Growth of plant is not active for one year after
the completion of work.

Community of
Willow
on Existing
Riverbank
Protection Works

1) Quarry Site

m Ban Sakai (under operation)

] now under operation
around the Study Area

= The site is located about 50 km from city
center

= 3 sites is now under operation

= Massive, very hard but rather cracky
granitic rocks suitable for concrete
aggregate

Progress Report 1

(5) Riverine Vegetation in the Study Area
3) Willow in the Mekong River

= Distribution of willow:

= Existing bank protection works: Many communities of
willow are found after 5 years or more from the
completion.

= Natural riverbanks: Few willows are found.

m Characteristics of willow:

= The kind of soil has little influence on the growth of
willow.

= Moisture has strong influence on the growth of willow.
= Community of willow can hold the soil of riverbank.

(6) Availability of Local Materials
for Bank Protection
in the Study Area

1) Quarry Site

= Ban Houayhom
(for future development)

= The site is located about 25 km form city
center.

= Many large scale exposures of massive
sandstone are observed.

= The sandstone is suitable enough as the
material for riverbank protection works.
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2) Fascine and wooden materials Fascine Materials

%, Soda (Fascine)

m 13 kinds of local trees can be utilized
for Soda.

m Fascine materials for pilot works
could be supplied enough from
investigated villages.

m \Wooden piles for groin work: further
investigation is required. B Kogui (Short Piles)

Taisya (Cross Twigs)

1) Natural environment

= Protected Area:

(7) Basic Environmental = Phou Phanang National Biodiversity
Conservation Areas (NBCA)

Condition in the Study Area = Phou Khao Khoay NBCA

m Fauna and flora:
= Natural vegetation areas remain well in
and around above NBCAs.
= There is no natural vegetation along the
Mekong riverbank.

2) Social environment

m Forestry law in Lao P.D.R.

m Forest are categorized 1) protected forests, 2)
forest reserves, 3) production forests, 4)
rehabilitation forests and 5) degraded forests.

m Riverine land use: 1) field, 2) field with
"‘ trees, 3) residential area, 4) residential
NBCAs around the g : area with trees and 5) commercial area

Study Area
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(1) Selection of Sites
for Pilot Works

3. PREPARATORY = Ban Dongphosi site (L=650 m)
STUDY FOR = Wat Chom Cheng site (L=200 m)
PILOT WORKS = Sibounheuang Site (L=150 m)

Ban Dongphosi Site

Wat Chom C'hen'g Site Sibounheuang Site

10
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[wve) Mype-d

Hackhill

ype of Riverbank

deposit

Top il

Dark pule browe.
Somewhat looso

(2) Site Condition for Pilot Works

bank slope: 45 degree or less Wat Chom

- : loose sandy silt/silty sand Cheng

- bank slope: 65~90 degree

-upper layer: dark pale brown, somewhat loose

-lower layer: pale reddish brown clay layer, stiff

-small holes are observed

- bank slope: 65~90 degree Sibounheuang
- upper layer: pale reddish brown, stiff clay

- lower layer: gravel layer with loose sand where

portion: pale gray silty clay, moderate | Ban
Dongphosi

Hnckfill

Pule reddis bruwn
S (well-consolidated)
Clay

Pale gray uilty clay
Moderatoly suiff
(elightly looss)

Geavel layer(Vientiane
Gravel),
rolatively against
erosion gentle slope

portion: gravel layer (Vientiane gravel),
rather strong resistance against erosion

Type Locality
(1)Lao State Fuol Company
(a-Toy

&%) Shi Bounbusng Glhad

1) Design criteria

Site Name | Design | Low water Stone size
flow level with
velocity | 5-year
(m/sec) return
period
(EL. m)

(3) Facility Design

a) Rip-rap Stone: according
to the formula of US Army

Corps of Engineering

b) Filling Stone: according

to a experimental formula

(Actual size should be 1.3 to
Sibounheuang 1.5 times of the critical size

of stone)

ebble stone with willow

Ha mattress WorkI\

2) Selection of construction type

Site Name Construction type

1. Ban e stone with willow branch work
Dongphosi

Wat Chom | Wooden pile groin work
Cheng +

3.
Sibounheuang |+ Pebble stone with willow branch work

Wooden

11
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3) Design of pilot works

= Ban Dongphosi (L=650 m):

7 7 T 7 T 7
4 ¢ [ / / i ~odlr

. . E i i iy s
= Much amount of embankment is introduced to f«mmw_w_m;gm@mmm | e e pmmosE

protect important properties, especially
around .

= The slope protection work for peripheral part
of the Company is designed to protect the foot
of cliff to avoid further setback due to -
undermining and to establish naturally stable
slope with vegetation.

L [eosammroeez| —

L L L = ' [ i

CROSS SECTION OF RIVER BANK PROTECTION WORK AT DONGPHOSI SITE
SCALI 11200

3) Design of pilot work

m Wat Chom Cheng (L=240 m):

= Spacing of groins: 40 m (upper stretch), 60 m
(downstream stretch)

= Length of the groin: 20m

= 3 rows of wooden piles is arranged in a
hound’s tooth with spacing of 1m

RIVER JANK FRUTECTION VORK 41 DONPHOS STTE

Y DESIGHED BY JAPAN INTERNATIOMAL CIDPERATILN AGENCY

e seeeT A

3 W e 34, o] s
PLAN OF RIVER BANK PROTECTION WORK AT WAT CHOMCHENG CROSS SECTION OF RIVER BANK PROTECTION WORK AT WAT CHOM CHENG

Scale ¢ 14000 SCAL: 1200

lozeen

Lv 15005

SDA MATRESS 10 x Sn x 19n

SODA WATRESS 10n x Sm x 05

RIVER DAK FRUTECTION VIRK AT AT CHON 046 STE

TESIGHED BY PR INTERWATIDIAL COOFERA

i sver
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PLAN OF RIVER BANK PROTECTION WORK AT SIBOUNHEUANG
Scale 11500

3) Design of pilot works

m Sibounheuang (L=150 m):

= The principle design concept is the same as o
IDI Japan'’s test project, i.e., to protect the foot _3
of slope by foot protection work

= The slope protection work is designed to ]
cover the possible notch formation part to
avoid undermining.

g St o e Vo

\ FIVER B FRTECTER VIR AT SHIUELAG

—_— o

=
MEKONG RIVER == o

CROSS SECTION OF RIVER BANK PROTECTION VORK AT SIBOUNHEUANG
SCALE! 1200

STATON o 060

(4) Monitoring Program

STATEN e 20

2) Vegetation condition
1) Topographic and hydraulic condition ) 9

(D: Dry season, R: Rainy season) Monitoring Place Monitoring Items
Pilot work sites (3 sites) Distribution of vegetation
and flora

Planting of willow
Growth situation of willow

Existing bank protection Distribution of vegetation
work sites (4 sites) and flora
Growth situation of willow
Flow velocity and :

dire All Sites Natural slope (1 site) Distribution of vegetation

and flora
hon
Growth situation of willow
Scoring depth Chom 3
Cheng Place where soda material | Growth situation of trees -
was gathered

13
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(5) Construction Plan

2) Material procurement

Procurement place

Ban Dongphosi, Ban Naxone,
Ban Thanghong, etc.

Woods for the log hurdle work, | Market
log piling

Ban Dongphosi

Type of materials

Metal material (zinc-coated
whip, bolt, nail)

4) Preliminary cost estimate (Unit Cost)

Supply and fill laterite
Supply and fill gravel

|8 [Gebionrockfil | M3 ]|

Progress Report 1

1) Construction method

m Soda Mattress System

= Log Hurdle Work

= Riprap with Willow Fascine
= | og Piling

3) Equipment procurement

= Rough terrain crane, bulldozer, crawler
crane, floating dock, barge motor, grader,
backhoe, loader, motor excavator, roller
compacter, truck and crane, damp track

= For Soda Mattress system, floating dock,
barge, and crane shall be utilized.

= At Ban Dongphosi site, concrete breaker
for the clearing work shall be required.

4) Preliminary cost estimate
(Total quantities of main work items)

C
Embankment Laterite and
Gravel

14
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5) Implementation schedule
(6 months: Oct. 2002-Mar. 2003)

The Study Team shall start the pilot works in
the beginning of .

About 1 month will be required for the
preparation and approval of tender and bid.

Construction work by local contractor will be
started in the beginning of .

3 pilot works will be completed by the end o

Items at 3 Pilot Work Sites
m (1) Topographic Survey
= Cross sections (80 lines, V=1:100, H=1:100)
= Topographic maps (81,000 m2, Scale= 1:500)
m (2) Velocity Measurement (300 points)
m (3) Geotechnical Investigation
= 1) Soil investigation (boring of 115 m in total)
= 2) Rock piece test (20 samples)

m (4) Supporting Investigation for Initial
Environmental Examination

Dr. Rokuro
of the Stud

< Buffet Lunch> 12:00 ~ 13:30

4 FIELD SURVEY AND
INVESTIGATION FOR
PILOT WORKS

FIRST TECHNOLOGY TRANSFER
SEMINAR (Tentative Program)
m Date: October ?, 2002 (in the beginning of
October)
= Duration: One Day (9:00~16:00)
= Venue: Grand Ballroom of Lao Plaza Hotel
= Participants: 50 ~ 100 persons

m Equipments: Multimedia Projector,
Overhead Projector, TV & Video Set, etc.

= An English/Laotian interpreter is available

Program of the Seminar (tentative)

15
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Future Schedule

m Jul 2002: First part of Supporting
Investigation for EIA (by Mr. Watanabe)

m Aug? - Sep? 2002 (to be determined later) :
Counterpart training in Japan (Mr.
Viengsavanh Phasavath, MCTPC)

= Oct 2002: 1st technology transfer seminar

= Oct 2002 — Mar 2003: Execution of pilot
works

Progress Report 1

16
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JICA STUDY ON Main Contents of P/R(2)
MEKONG RIVERBANK for Today’s Discussion

= 1) Introduction
PROTECTION AROUND m 2) Execution of Pilot Works

VIENTIANE MUNICIPALITY = Ban Dongphosi Site

PROGRESS REPORT (2) = Wat Chom Cheng Site

Varch2006 " ;)S'I[Z()singjzzzgtgiosr:t?)f Vegetative
NIKKEN Consultants, Inc. 9

d Riverbank Protection
NEVV?JEC Inc = 4) Monitoring of Pilot Works
' = 5) Pre-EIA

(1) Objectives of the Study

To study bank protection works

. adaptable to the Mekong River and
1. Introduction sustainable in Lao P.D.R., introducing

To transfer technology to the counterpart
personnel through
To formulate a bank protection

for the Mekong River around
Vientiane Municipality.

(2) Overall Work Schedule

m 1st year (Dec. 2001-Mar. 2002)
Basic study in the Study area

m 3rd year (Apr. 2003- Mar.2004)
m Execution of pilot works (Apr.- May, 2003)
= Monitoring of pilot works

= Formulation of master plan (Dec.2003-
Mar. 2004)

m 4th year (Nov. 2004- Mar. 2005) | |
Monitoring of pilot works i Figare 141 Locain of Sty Area
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Mr. Sommad Pholsena, Vice
Minister of MCTPC

(3) First Technology Transfer Seminar
= Date and venue: October 4, 2002 : o e Sty Team
at Lao Plaza Hotel, Vientiane — , T
X X X 5 ; r. Somehith Sithiphong, Bank
= Objective: to exchange technical ' T PR T
ideas and to transfer technology on
riverbank protection
m Contents: various bank protection-
related themes by presenters and
free discussion sessions

(4) Riverbank Erosion at Pilot Work
Sites by August 2002 Flood (1/3)

1) General

Mr. Viengsavanh Phasavath, Leader =

of the Counterpart for the JICA .

Study Team, MCTPC = The flood caused severe riverbank
River Bank Prc Jork Mr. Bounthieng Venvongsoth, erosion in many Mekong Stretches

with Low Cost Co-leader of the Counterpart for the

A Sy ez, CCTIRG around Vientiane Municipality

Chaied by M Yasuibo Ko = The flood is the historical second
biggest (H max = , MSL)

Mr. Sommad Pholsena, Vice

MinisteroiMETRG <cf. in 1966 (H max = 170.75 m, MSL)>

(4) Riverbank Erosion at Pilot Work
Sites by August 2002 Flood (2/3)

2) Progress of Erosion at Pilot Work Sites
= Ban Dongphosi: Average setback width

is
<cf. average setback in ordinary year: 0.5 m>

= Upstream reaches (220 m): 1.2 m
= Along oil stockpiling base (100 m): 2.2 m
m Downstream reaches (330 m) :2.9m
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(4) Riverbank Erosion at Pilot Work
Sites by August 2002 Flood (3/3)
2) Progress of Erosion at Pilot Work Sites
m \Wat Chom Cheng: The riverbank was
not eroded so much
m Sibounheuang:

= Several limited points were eroded 3-5 m
locally

= However, the bank was not eroded so
much generally (harder than Ban
Dongphosi)

Sibounheuang Site

Beforethe:Flood (Feb:5,:2002)

(5) Upgrading of Specification of Pilot
Work at Ban Dongphosi Site (2/2)
= Wat Chom Cheng and Sibounheuang sites:
original design is applied
m The execution was rescheduled as a result of
careful discussion in JICA on August 2002
flood and the design revision:

= Original schedule:
Nov. 2002 — Mar. 2003 (5 months)

Wat Chom Cl nQ B

(5) Upgrading of Specification of Pilot
Work at Ban Dongphosi Site (1/2)
= JICA decided to
after August 2002 flood taking into account
the importance of oil stockpiling base located
extremely close to the eroded bank:

] corresponding to the
riverbank setback (2.3 m in average)

= Partial reinforcement by
(L=100 m along oil stockpiling base)

(6) Execution of Pilot Works

m Under construction at 3 work sites

m Scheme of execution: Sublet contract with
the Study Team for
(Not JICA Grant Aid Project scheme)

m Contractor: Obayashi Corporation
(selected by competitive bidding)

m Supervision: by the Study Team (in full
cooperation with MCTPC/ DCTPC)

m Water level in Jan-Feb 2003: slightly higher
than that of ordinary year
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(7) Technical Guidance for
Soda Technique

m Conducted by Soda (fascine) technique
experts of the Study Team

m Period: Feb and Mar 2003

m Location: pilot work sites

= [tems:
Soda Mattress work
Cobble stone with willow branch work

2. EXECUTION OF
PILOT WORK AT
BAN DONGPHOSI

Making of Cobble
Stone with
Willow Branch
Work

(1) Outline
m Under construction based on the revised
facility design upgraded
= Construction type:
Foundation work (Riprap work)
Foot protection work (Soda Mattress
work)
Slope protection work (Cobble stone
with willow branch work)
m Total length: 643 m

m After completion, willows will grow and will
cover and grasp the surface of the slope.
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]
(2) Design of Pilot Works

Hexrrar=-
Culture Iiark

CROSS SECTION OF RIVER BANK PROTECTION WORK AT BAN DONGPHOSI SITE

Partial Reinforcement by Stone Covering

m covers completed slope protection works by
riprap.
= The function:

= to prevent Soda material to drying by
accelerating the sedimentation on the slope

= to strengthen the slope protection works by
accelerating the growth of willow

= to work as buffer zone against erosion.

N N S ITIRSS 06 X0 RIVER BANK PRITECTION VIRK AT BAN DONGS
Typlcal Cross Section IESIGED BY JiPAY INTERIATONL. CIIFERATY
(Central Part) mpp o e

CROSS SECTION OF RIVER BANK PROTECTION WORK AT BAN DONGPHOSI SITE

(3) Construction Schedule

January 2003 — May 2003
Description Q| wnit| Jan Feb Mar A My
Preparation Work
0| =
Fast Prowetion
| Flscing (Blasted Stene) 12300 =3 e )
e
Flacing (Rives Stone) 10| w3
P
] M s000] w3 e
arth Wark
Filing Son (<ELV5Tm) a0
e
Filing Sund (< EL+161 i) 20| w3 T
| Fing Lotesits 10500) =3 PSR —
da Mattress Wark
iy
s Fapsicativn of Benans i) w
B hd | Mabisnss Fetsieation 6] s p— —— 3308 Sy
o Seting Jods Mstte 66 nos — | [6moy
Typ|ca| cross sechon RIVER BAIK PROTECTION VORY AT BAH (ONGA Slape Protection
2 TESIGNED B JAPAN INTERNATIONAL COUPERATI | Flacing Soda & wilow L5710} m2 2
(Peripheral Part) — = i |

omcoiaL seer | SITE Mo 0
SizE A3 SHEET NDOL-IL/ 2
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4) Construction Equi t and Material
(4) Cons :;Jg;g:trugtlitﬂ?::‘ip;gm atenals (4) Construction Equipment and Materials

“ Capacity ‘Working Description 2) Materials (1I4)
» [ wen [ speotoion |
i (Foot protection work)

Rough Terrain Crane S
Rubble stones 0

. . (4) Construction Equipment and Materials
Fascine Materials 2) Materials (2/4)

Soda (Fascine) I ™

Bamboo net

: . Tate Soda
Kogui (Short Piles) T ST

(4) Construction Equipment and Materials (4) Construction Equipment and Materials
2) Materials (3/4) 2) Materials (4/4)

[ tem [ Specificaton | [ tem [ Specificaton [ Site Name ]
(Slope protection work) BD and (Slope protection work)
— Rubble ¢ 300~250 mm

(slope protection work)
Pile (Kogui) 8 20 ¢

=12m,

$=150 =200 mm | O |

=
:

L=30 cm, d=13 mm

|_wc |
| o |
| o |
| o |
| o |
| o |
| o |
| o |
| o |
| o |
[ o |
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(5) Preparatory Works (1/3)

m Temporary works and facilities:
m 2 access road of 8m wide
(national road - the site)
m Soda Mattress stockyard
(fabrication and stock)

m A temporary office and workers
houses

(5) Preparatory Works (2/3)
= Collection and transportation of

materials:
m Stones:

m Ban Sakai quarry site

m Nong Teng temporary quarry site
m Gravel and sand: Xiangkhouan

borrow site

= | aterite: borrow pit near Ban
Dongphosi. o) an e

(5) Preparatory Works (3/3)

m Fascine material
(Soda, Taisha and Kogui etc.)

= collected in Nongpen Village located
close to the site

= tfransported by trucks (6-10 t) to the
stockyard

= [n addition, soda mattresses will also be
transported from Kao Liao stockyard.

Xiangkhqgglr[
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(6) Foundation Works (1/2)

m Riprap work: foundation works to
support upper slope protection work.
m Graded stones brought by dump truck
from quarry sites are put on by using

backhoe.

(6) Foundation Works (2/2)

= Quantity
= Stone dike (Crushed stone of dia.
250mm-600mm): 13,500m?
= Stone dike (gravel of dia. 50mm under):
2,400m?
m The riprap foundation is temporary
used as the construction road for
setting Soda mattress.

(7) Foot Protection Works (2/4)
a) Assembling of Soda Mattress

m Construction Method:

= On the lower lattice of Rensai, 3 layers
of Siki-Soda are put on.

= Upper lattice is put on the lower lattice
and bound with rope and wooden pile
driven at each node of the lattice to fix
the structure.

m Tie-twig hurdle work is made on it.

1) Starting filling stones for the 2) Extending the foundation 3) Supplying stones by
foundation work work by Backhoe Dump Truck

g bamboo net an

= - Lilseriet
4) Placing 5) Placing gravels
sand behind gravel layer

crushed stone the rip-rap

Foundation Work
- Riprap Work -

(7) Foot Protection Works (1/4)
a) Assembling of Soda Mattress

m Outline: Soda Mattress consists of:
m Soda (fascine)
m Rensai (brunch of fascine)
m Siki-Soda (fascine flooring)
= Sigara (hurdle work)
m Chinseki (rubble stone).

2) Making ‘Rensai’
epa (connection beam made
bundles of fascine)

6) Fixing node of
Rensai la

4) Piling up of

‘Rensai’ . .
by using ‘Rensai’.

Foot Protection Work
- Assembling of Soda Mattress (1/2) -
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e SR , (7) Foot Protection Works (3/4)
R a) Assembling of Soda Mattress

;:)galo‘::n;ﬁ Siki- lg:nf;?i‘:‘g higher - fom}’i"e :lpper_and lower lattice» .
stucturesand for hurdling work = Quantity: 66 sheets (10m x 6m x 0.9m)
= Almost all materials are produced locally.
m Soda mattress assembling work technique
has been

3 y 12) Piling-up of
flexible tie- sing “Tai Soda mattresses

Foot Protection Work
- Assembling of Soda Mattress (2/2) -

(7) Foot Protection Works (4/4) & | g ;
b) Installation of Soda Mattress l,ﬁa;;m;mm - :

2 2 L veris sS.
2) Lowering Soda mattress to e

m Assembled Soda mattresses are Dbk sope
transported and submerged by
putting rubble stones on them.
= Transported by Crawler Crane to the n

riverbank 4) Placing Soda mattress at the 5) Piling of wooden short ple o 6) Connection of Soda mattress with
planed position by Crawler crane the final depth up-stream one

stored location

= Using Crawler Crane, the mattress is

placed on the river and fixed by anchors. Foot Protection Work
- Installation of Soda Mattress -

(8) Earth Works

= Outline:
= Filling of river sand and compaction (up to EI.161.5)
= Filling of laterite and compaction (above EI.161.5)
m Construction Method:
= Transportation by dump truck (150 — 500 m3/day)
= Filling by backhoe and bulldozer (500 m3/day), layer
depth-25 cm max.
= Quantity: o e
= Mekong river sand (V=25,000 m3) A Y - Earth Works
= |_aterite from Ban Dongphosi pit (V=20,000 m?3) ' 3 R - Embankment -
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(7) Ongoing and Remaining Works

m Earth works.(ongoing) 3 EXECUT'ON OF
m Foot protection works PILOT WORK AT

m Installation of Soda Mattress (ongoing)
m Slope protection works WAT CHOM CHENG
= Cobble stone with willow branch works
= Partial reinforcement by stone covering
(L= 100 m)
m Finishing works and inspection by the
Study Team

CROSS SECTION OF RIVER BANK PROTECTION WORK AT WAT CHOM CHENG

(1) Outline (1/2)
= Under construction based on the original —
design established —
= Construction type: -
= Foot protection work (wooden pile groin work, —
Soda Mattress) —
= Slope protection work (wooden pile groin
work)
= \Wooden pile groin work: permeable dyke
to reduce flow velocity and sifting current
direCtion OffShore_WardS to prOteCt RIVER BANK PROTECTION WERK AT AT CHOM [HENG STTE
I’iverbank. Typical Cross section IESTGHED BY APAN INTERVATIINAL COIPERATTH AGENCY

o e szicrs [E8E

']

H

SODA MATRESS 10n x Sn x 19m
SCDA NATRESS 10m x Sm x 05n

RIP-RAP DIA, 250-300 mn

g

(1) Outline (2/2) (2)'Designof Pilot"Works
m Total length: 240 m — k
m Test pattern:
= 6 groins
(3 of them: reinforced by Soda Mattress)
= Spacing:

m 40 m (upstream stretch)
m 60 m (downstream stretch)

= Length of the groin: 20m

10
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(3) Construction Schedule

January 2003 — Apr 2003

- T F0noskar T
Wooden pillin 8 | nos —_—

Sione Work

Ripesp for slope protection 100 | a3 o

Riprap onSods Mattsess %0 | w3 120 il

(5) Preparatory Works (1/2)

m Workstation is set up at Kao Liao site

m All the work will be performed by
barge from the Mekong River.

m Fascine (Soda) materials are:

= collected in Donloun and Laksamsip
Villages

= transported by trucks (6-10 t) to the
stockyard

(5) Preparatory Works (2/2)

m Wooden logs:
m are purchased in market.
m is cut and sharpened as pile.

m A flat barge transports wooden piles
and soda mattresses to the site.

(4) Construction Equipment and Materials

= Omission

= Already mentioned in the description for Ban
Dongphosi Site

1) Access Road from - 2) Kao Liao 3) Workstation and
Main Road Stockyard Labor House

" 5) Stockyard for fascine, 6) Loading into

Assembling Stand Rensai, Mattress. Barge

Temporary Facilities and Works
in Kao Liao Stockyard

(6) Groin Works (1/2)

- Groin Works -
m Construction Method

= 378 wooden piles (L=6 m) are driven by
backhoe on barge

= \Wooden piles is connected with tie-
beam (L=3.2 m).

= The joint is fixed by bolt.

11
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1) Preparation o 2) Transporting to the wooden 3) Piling work by Backhoe
wooden pile by piles by Barge (Pushing down)
sharpening tip of log

4) Piling work by Backhoe 2 S
with attachment to vibrate and 5) Lateral view of piled

hit a wooden log wooden logs wooden logs

Foot and Slope Protection Works
- Wooden Pile Groin Work -

(7) Ongoing and Remaining Works

m Foot protection works
= L og pilling (ongoing)
= |nstallation of Soda Mattress

m Finishing works and inspection by the
Study Team

6) Longitudinal view of piled

(6) Groin Works (2/2)

-Assembling of Soda Mattress-

= QOutline and Method
= the same as that at Ban Dongphosi site
= Quantity: 9 sheets (10m x 6m x 0.9m)

4. EXECUTION OF
PILOT WORK AT
SIBOUNHEUANG

(1) Outline

= Under construction based on the original
design established

m Construction type:
= Foundation work (log hurdle work),
= Foot protection work (Soda Mattress work)

= Slope protection work for lower bank
(Cobble stone with willow branch work)

m Total length: 156 m

12
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PLAN F RIVER AN

(2) Design

'Pilot Works |

[ p— - = ﬁw /E @?‘

[ 0 e 30 40 son +

MEKONG RIVER =

CROSS SECTION OF RIVER BANK PROTECTION WORK AT SIBOUNHEUANG

No. 0460

oooooo

- Typical Cross Section

(3) Construction Schedule

January 2003 — Apr 2003

Description Qty | wnit| Jam Feb Mar Apr
Woaden Piling Work | i
n s sy
Log Hurdle (L=3m) F nos —
T00m0s flar
Log Hurdle (L=1 5m) 0| nos —
[Earth Work
e Foma
Filing Sand | aa Ay
e Erere
Filling Latente L <) =
|Slope Protection
Holm2iin
Protection with sodamaterisl | 100 | n3 —"
Oy
Placing Riprap 1100 m3 —
Soda Matiress Works
T
Fabrication of Rensai L Y —
> Toetid; Toetfln
Mattregs Fabricstion i 7| i
Mattes B nos
4 170m3 g
Riprap on Soda Mattress 20| 3 ~

(6) Foundation Works (1/2)

m Outline
m foundation work to
support slope protection work.

= The work is composed of:
mprimary log piling (2m interval)
msecondary (short) piling (0.2 m interval)
m connecting beam
m cobbles placed behind log hurdle as back-fill.

(4) Construction Equipment and Materials

m omission
= Already mentioned in the description for Ban

Dongphosi Site
(5) Preparatory Works

m omission
= the same as that for Wat Chom Cheng site

(6) Foundation Works (2/2)

= Construction Method

= Primary pile (L=3 m) is driven by backhoe set on
barge.

= Secondary piling (L=1.5 m) and connecting

beam (L=4.2 m) setting is done by manpower.

= Back-filling of cobble stones are done by
Backhoe.

= Quantity: 77 primarily logs, 760 secondary

logs

13
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; 2) Piling-up of shaped !
wooden pile by vy ety y
sharpening tip of log mounted on Barge

S
4) Secondary piling work by |
‘manpower

between primary piles. CIEELEE (oodonioes

Foundation Work

- Log Hurdle Work -

(8) Ongoing and Remaining Works

m Earth works (ongoing)

m Foot protection works
= [nstallation of Soda Mattress
= Toe rubble deposition
m Slope protection works
= Pebble stone with willow branch works
for lower bank
m Finishing works and inspection by the
Study Team

(1) Outline

m High-cost bank protection works is
unrealistic measures for the banks forming

m Small-scale vegetative bank protection
works: possible measures to fix such bank
soil.

= The implementation cost: extremely low
(US$ 10~50/m), though it requires several
months-years before the work effects.

m Test works was executed in assistance
with National University of Laos.

5) Close view of pile 6) Longitudinal view of piled

Progress Report 2

(7) Foot Protection Works

m Outline and Method:

= the same as that at Ban Dongphosi site

m Quantity: 23 sheets (10m x 6m x 0.9m)

5 TEST EXECUTION
OF VEGETATIVE
RIVERBANK
PRTECTION

(2) Planting Works (1/2)
= Location:
mnear Ban Dongphosi (60 x 8 m)
mnear Wat Chom Cheng (24 x 5 m)

= Willow species: Khai Khao, Khai
Nun and Khai Ngiu

m Planting method (including willow
twigs):
m Bundled trees work
m Soda-net work

14
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Bundled Trees Work

Bundled trees

(2) Planting Works (2/2)

m Design: combination of planting
willow grown in bag and stump
directly planting

m \Work schedule:
January - May 2003

Soda-Net Work

Soda-net

‘Stump directly planting with soda-net or
1-2m 1-2m 1-2m
bundied trees(Polyalihig corticosa)
(Polyalthia corticosa)
Bundied trees( 0.2m) — —
Including willow (L 12m) LIS LL LS PRI S0 2 S 0 00 0
\Twe bundled treea (¢ 02m)in the lowest line To cover with sl
To put soil enough into the gaps of bundled trees LIPS SIS OIS LSS 21,
=
Soda-net (H0.3-0.5) -
Tncluding willow (L 12m) Short pile (L 0.9)
. i
To cover with sol | Seediing i
i H
i (Planting willow grown in the pollybag with soda fence) i
H i
v ) :
To dig earth (Depth10cm) To select bundied trees or soda-net.
—_— 60 m
Typical Cross Section Plan (near Ban Dongphosi)
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(1) Hydraulic Condition

m Daily water levels at 3 sites have been

6 MON ITORING OF monitored since January 2002 in

assistance with the counterpart of MCTPC.

PILOT WORKS = Velocity measurements conducted on

October 2002:
= Current velocity at all sites :
January 2002 < October 2002.

= Highest velocity above 3m/sec: offshore of
Sibounheuang Site on October 2002.

(2) Vegetation Condition

= At Ban Dongphosi site:

|

|

|

! = several on the
[ slope protection work is to be examined.
|

|

|

|

|

|

—— Sibounheuang
—— Wat Chom Cheng
—— Ban Dongphosi | —

170 4+~ = =

= executed after the completion of the work in
cooperation with National University of Laos.
= The objective is to find out the suitable
method of growing willow, since dryness of
the dry season is intense.

s = The growth situation of willow is compared
""""""""""""""""""""""""""""" with several vegetation conditions.

165

160 T

Water Level(m) above Hondau Datum

02 - - =

021¢- —
02

02

02

021

02+

02+ - -
02 - -
02+ - -
0+ - =

155

Feb 10.
Feb 25,

(3) Vegetation Condition at Related Sites

= Monitoring places

m Test execution sites of vegetative riverbank
protection

m Several existing riverbank protection sites
= Monitoring items:

= vegetation survey
m growth situation of willow

m Vegetation lists were prepared.

= Monitoring work is now in progress. Final
result will be compiled in next Interim Report.
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(1) Pre-EIA for Pilot Works (1/2)

m E|A is not required officially, since the pilot
works are not the major projects defined in
Environmental Protection Low of Lao P.D.R.

= However, prior to the construction, Pre-EIA
for the pilot works including questionnaire

survey by local consultant was conducted by
the Study Team.

Pre-EIA for Pilot Works

[Resetlemen [ D [ b T b |
) [ ¢ T ¢ T ¢ T o T b |

Progress Report 2

7 PRELIMINARY
ENVIRONMENTAL
IMPACT ASSESSMENT

(1) Pre-EIA for Pilot Works (2/2)

m Pre-EIA proves that the pilot works
have
potentially as follows, since the works
are conducted to create favorable
river environment:
= During construction stage: Most of
check items are D (no impact).

m Operation/maintenance stage: All check
items are D (no impact)

(2) IEE for Bank Protection Master Plan (1/4)

= |EE for the Master Plan to be formulated next
stage study was conducted by the Study Team
in assistance with local consultant.

= Around 120 villagers were interviewed using
questionnaire at five (5) typical villages within 50
m from the Mekong riverbank in Vientiane
municipality.

m Local people inhabited close to the pilot
work site fully agreed the works and have
no complaints to the construction works.

17
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(2) IEE for Bank Protection Master Plan (2/4)

= [mpact on local people

= Some riverbank slopes are utilized and
possessed by local people. However, bank
protection works will not require resettlement of
the people.

= Some protection works might disturb the access
to the river of the local people. However, these
can be avoided by proper design and the
dissections with the affected peoples.

(2) IEE for Bank Protection Master Plan (4/4)

= |[mpact of construction works

= Construction equipment will generate harmful
dust, noise and vibration, these are unavoidable
to some degree, though.

= However, these impacts can be mitigated by
proper construction plan, advance explains to
the local people, since the impact are temporary
and limited.

Future Schedule (2/3)

m May 2003: Monitoring for the pilot works
(upon the completion of the works)
= Cross-sectional survey
= VVelocity measurement

= Test willow planting on the pilot work at Ban
Dongphosi

= Vegetation condition (under investigation)

(2) IEE for Bank Protection Master Plan (3/4)

= Impact on forest resources

= A large quantity of fascine material has been
collected from the several forests by permission
for the pilot works.

= According to the monitoring, the impact of the
collection is and damage is
recoverable.

= Because the collection has been conducted
widely and shallowly without tree-felling and
cutting big trees.

Future Schedule (1/3)

= Apr 2003 — May 2003:
Execution of pilot works
= Restart of the supervision of the works by the Study
Team from the end of April (to be fixed later).

» Counterpart of MCTPC/DCTPC shall assist the
supervision by the Team during the Team is in
Tokyo (Mar. 19 — the end of Apr).

m The Study Team will compile the result of the
remaining works in brief additional report in May
2003 and describe the detail in Interim Report in
Dec 2003.

Future Schedule (3/3)

m Dec 2003 — Mar 2004: Formulation of

riverbank protection Master plan

= practical future implementation plan taking
financial condition in consideration

= “Technical guidance for Soda Technique” will
be held , if the Government of Laos
executes the bank protection works using
Soda-system during this period.
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