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Abbreviations and Acronyms

DAFO District Agriculture and Forestry Officef the GoL
DLF Department of Livestock and Fisheries
DSFMC Don Sahong Fisheries Management Committee; the organisation charged with

implementing the~isheries law 2009in the Don Sahong project area; it comesis
provincial and district representative$ the responsible government agencies, as well
as villagelevel and village groupepresentatives, with somenfding support provided

by DSPC.
DSFMP Don Sahong Fisheries Management Plan
DSHP Don Sahong Hydropowetroject
DSPC Don Sahong Power Company Ltd
EIA Environmental Impact Assessment
FishMAP Fisheries Monitoring and Action Plan (bfe DSPC)
FCz Fish Conservation Zonan area where fish and habitat are protected
GoL Government of.ao PDR
Lao PDR LaoPeoplé s Democratic Republic (Laos)
LAK Lao Kip

LARReC Living Aquatic Resources Research Centre
MONRE Ministry of Natural Resources and Environment.ab PDR

MRC Mekong River Commission

NGO Non-Governmental Organisation

NTFPs Non-Timber Forest Products

PAFO Provincial Agriculture and Forestry Officd# the GoL

PNPCA Procedures for Prior Notificatioiconsultation and Agreemeat the MRC

Glossary of some Lao words

Ban Village

Don Island

Hang The tailor downstream tip of an island, often part of a villagene, e.gBan Hang
Sadanor Hang Sadam Village

Hou A river or streanthannel

Hua The head, or upstream tip of an island, often part of a village nameBangHua
Sadanor Hua Sadam Village

Jib A trawl net which is seib hangstationary in the currertf a river or stream

Khore A placewith one or moravaterfalk

Kum kan A group of vllages; anadministrative level betweenqvince andlistrict.

Lee A nincined planéfish trap

Lob A cylindrical fishing trapwhich hasfunnels to direct fish into iand hindertheir
escape

Luang khang A fishing gearwith one or more fencethatdirect fish into darge boxshapedunnel
trap

Luang lob A fishing geamwith a fence with one or moteb traps in it
Luang sai A fishing geaiwith afencewhich has small traps in it callesgi

Meuang District
Naiban Village chief orhead
Nam tuk Waterfalt aterm wsed innamingspecific waterfalls, e.gNam Tuk Lee Phi

Siphandon  Four thousand islands 45km reach where the Mekong River splits and flows
through several anabranchessouthern Lao PDRKhone Fallgs in thedownstream
section of Siphandon

Taat Rapidsor cascadesterm wsed to descrile specific rapids Taat Liag, or cascading
waterfalls in combinatiowith Nam Tuk(e.g.Nam Tuk Taat Khonehapheny

Ton sai Same asuang sai



1. Summary

The Don Sahong FisheriddanagementCommittee (DSFMC) was established in 2ab6
improve fisheries management at Khone Falls in southemnPDR,by a formal process
which followed theFisheries Law2009 The committee comprises sewdficials of the Lao
government an®8 people from local villagesis well aghe leaders of threallage groups
(kum ban) of Khong District. The committeas supported bybut operates independently) of
the Don Sahong Power Company (DSPC).

The companyonstructed the 26MW Don Sahong Hydropower Project (DSH#) Sahong
Channelat Khone Falls between 2016 and r2i@ll9.Compared with most other hydropower
projects in the Mekong basin, the DSHP is sraallil causegelatively minor local impacts,
andunlike all other Mekong projecis does not dam the entire river, but blocks only one of
seven Mekonganabranchest the site However, Sahong Channel was considered an
important pathway for fish migration, so to mitigate any negative impadts cbsuretwo
mainactivities have beecarried out
1 remowal of large illegal gears which obstructed fish passage along other channels,
which isthe main activity carried out by ti#&SFMCto date; and
1 physical improvenents of othechannels for fish passagehich isan activitycarried
out bytheDSPC and iso beseparately reported.

Over the period 2016 to mi2019, the DSFMC carried osix mainactivities

1 Administration incluéd preparation of fisheries regulations and meetings in villages
to set up their committees

1 Enforcemeninvolvedtraining of fishery ispectors, field inspectioradremoval of
large illegal gears as mentioned abows, well as control of destructive fishing
(electrofishing, bombing and mmning), and market inspections

1 Educationincluded preparatiorof materials meetings with stakeholder$osting
classes on fisheries at schools, and erection of signage foratesigmeas.

1 Aquacultureof Mekong species was supported at local hatcheries, with fingerlings
provided to villagers and fish also released into the Mekong during annual events.

1 Fish habitat improvemenincluded stabilising river banks and replanting riparian
vegetation in keyreas, especially fish passages.

1 Training of technical staffof the committeeincluded field inspectionsat other
hydropower sites in Thailand ahdo PDR

Activities which require more attentiday the committeen future include
1 identification, mapping and demarcati@fi conservation zonesprotected areas,
spawning grounds aratherimportant habitats
1 regqistration of fshers and fishergrganisatios;
1 permitting acivities for fishers and traderand
1 surveys of aquatic fauna.

The committeeis now wellestablished and has engaged hundreds of Ipeaple in
education and field worko improve fisheries management at Khone Falls, which will
provide sustainable benefits across the commuhitigh ongoing support fronthe Don
Sahong Power Companyhetcommittee will continudts activities during the operational
phase of the project, and will alsddressotherenvironmental issues whiclifact fisheries
productivity, such as pollution andisposal of waste into rivers
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2. Introduction

2.1  Background to the Don Sahong Hydropower Project

The Don Sahong Hydropower Project (DSHP) was constructed frof 202019 by the
Don Sahong &wer Company (DSPC) at Khone Falls in southern Lao PDR, asatedi in
Figures1to 3

Legend

Upper Mekong Basin

Lower Mekong Basin

I Fiood extent (Year 2000)

- Tonle Sap Lake

—  River

V¥V  Hydrological station
INDIA B

m  Existing dam

a Dam under construction

] Planned dam

CHINA

Gulf of
0 125 250 500 km Thailand

R N N N I é}tg‘zl:East

Figure 1. The Mekong Rlver Basin and the Don Sahong Hydropower Project
The figure is fromHecht et al(2019)and showsViekong basin hydropower damgich are greater
than1l5 MW in capacity The DSHP and Tonle Sap labels were added.
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Khone Falls refers to the area encompassing a series of low waterfalls or cascades in the
channelsof the Mekong where it crosséle Great Fault Line of southetrao PDR As
shown in Figure 2, Khonedfs is at the southern (downstream) end of Siphandon (Four
Thousand Islands), a 48n reach where the Mekong River splits and flows through several
anabranches, creating numerous islands in a wetland comyiéd is about 4 to 16 km
wide, as discussedidetail by Dacontq2001). Siphandon is one of the most productive
fisheries areas in the Mekong basas a consequence of a wide diversity of aquatic habitats,
deposition of nutrientich silt by monsoonal floods, abundant algal growth in the dry season
and seasonal immigration of fish from Cambodia. The fish catch in Khong District (which
includes most of Siphandon) was estimated in the 1990sdbdag 4000 tonnes per year by
Baird et al.(1998), and a large proportion of the catch comprises splecgeen to migrate
upstream from Cambodia and through Khone Falls (Baran et al, @806t 2007Poulseret

al. 20(2).

Don San
m N ‘\
eyl Sepian National Biodiversity ‘
4] Conservation Area LAOPDR |
N Don Khong
_ Don Khamao [ER Muang Khong
Hua)
CAMBODIA
Don Som Rhinalk
13 |
Don Loppadi
Nakasang
Thakho
Khon Tai ‘I
= ®0sHe LAO PDR
Figure 3 e | T
Preah Romkel CAMBODIA

Figure 2. The Siphandon @,000islands) Mekong wetlands in southerin,ao PDR

Siphandon extends about 45 Kmom the northern tip of Don San downstream to the Cambodian
border. The Don Sahong Hydropower Project (DSHP) is based on Sahong Channel, one of the seven
main anabranches of the Mekong River at Khone Falls in souther@Bas shown in Figure.3
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Figure 3. Khone Falls and the general layout of the Don Sahong Hydropower Project

The Mekong River runffom northwest to southeast and is split into seven main channels which are
named in italics. Islands are in upper case and vilage in normal font. Red lines indicate the main
falls/rapids/cascades each channel. PH=powerhous¢=Nokkasum IslandThe reservoir area is
shaded.

The main permanenteaments of the DSHRBre:a powerhouse and three embankments which
together impoundsahong Channel to form a reservoir or headpond; a switchyarc and
transmission line to Ban Hat (about 22 km upstream); a bridge and access roads; and a
permanent village for project personnel. Temporary features include storages and workshops,
constructon sites, a gravel and sand plant within the reservoir footprint, and-sigtap
accommodation for about 600 workers. Some key parameters of the project are listed below,
together with a timeline.

Key Project Parameters

Total project impact area: 4.6 knf

Maximum reservoir area 2.8 knf

Powerhouse wall height: 25 m above existing river bed

Embankments: 3 enbankments ofotal length 7 km

Operating head: 16-18 m

Reservoir live storage: 0.0110.021 kni, max. flood level 0.025 kin

Design discharge: 1,600 n¥/s

Turbines: 4 x Horizontal 65W bulb turbines by Alstom (GE)
Capacity: 260 MW

Resettlement: 14 householdseear the powerhouseere relocated to

new houses about 1 km to the thavest near Xang
Pheuak Channel
Approximate project cost: US$4H0 m
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Timeline i some key events

Feasibility study completed: 2011

EIA approval: 2013

Don SadanBridge constructiomcross Phapheng Channel Jan 2014Dec 2015
Concession agreement signed: 15 Sep2015
Completionof new housing 1 Feb 2016

Sahong Channel closure by coftlEam at the pstream entrance: 5-15 Jan 2016
Removal of upstream coffer dam and impoundmenbge 27 May11 June 2019
Commissioning periad AugustNovember 2019
Congruction of irrigation systems 20182019

The regional effects of the DSHP have beenubjext of considerable discussion and
speculation in the media, and the project has been assessed undeekibreg NRiver
Co mmi s sProceduées for Prior Notification Csultation and Agreement (PNPCA)
(MRCS 2015).

The DSHP is one of eleven hydropoweojpcts proposed for the lower Mekong mainstream
downstream of China (ICEM 2010). Apart from the DSHP, only XayabumiomhernLao
PDRis currently(2019)under construction, with Pak Beng and Pak Lay (upstreamarid.u
Prabanyunder consideration asgmext Mekong mainstream hydropower projects.
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Figure 4. Hydropower in the Mekong Basin the increase in active storage since 2010

From Hecht et al. (2019). The DSHP in 2019 increased active storage by up to 0°p2hicmm is
imperceptible on this scale.

Although there were no completed dams on the lower Mekong mainstream in 2017, at that
time Hecht et al(2019) estimated that 64 hydropower dam projects with capacities of at least

15 MW were already operational in the entitekong Basin, including on the upper Mekong
(Lancang) in China and on Mekong tributari€se completion of the DSHP in mgD19 has
added a minor amount (260 MW) to the Mekong
of more than 65,000 MW, antl has added less than 0.04% to the total active hydropower
reservoirstorage in 2017 of 58 khof water as shown irFigure 4(Hecht et al. 2019 It

should be noted that the Mekong basin hostsy smaller (<L5 MW) hydropower projects
andthousands obther damsvhich were built for irrigation and for other purposes (Hoétle

So 2017)andwhich also store significant volumes of waterdobstruct fish migratios.
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While there has been widespread concern aggt in the scientific literature and popular
media about the possible impacts of Mekong basin dams on fish and fisheries, the vast
majority of existing Mekong basin dams have not incorporated fishgries mitigation
measures nor reported any monitoringlata to quantify their actual impacts or the
effectiveness of any mitigation measures (Hastl8o 2017).

The DSHP is a true ruof-river scheme (i.e. power is to be generated continuously), with
storageinth@ r oj ect 6 s r e s eforypariodsof oflp 2 to hhewsd gnad witd no
abstraction of water. Given its small size, there is very limited potential for storage of
sediment or for water quality changes within the reservoir. Therefore the project will have
insignificant impacts on hydrology,ater quality and sediment transport at a regional scale
(MRCS 2015). The main regional environmental issue of significance at the DSHP is the
potential effect on fish and fisheries, and in particular fish migration across Khone Falls, as
most Mekong basifishes are migratory and many are laffigtance migrantsandfisheries

are very important in the lower Mekong basin (LMB) where most rural people depend upon
rice farming and fishing for food and income (Hortle 2009).

The DSHP is unique in that it wiblock only one of seven main anabranch channels of the
river at Khone FallgFigure 3) and affect only about 17% of the average Mekong flow at the
site, with the remaining 83% of flow continuing down the existing natural channels. The
other ten lower Mekong mainstream projects are all based onroresslams which will
block 100% of theflow of the river at their sites analso create relatively large reservoirs
(ICEM 201Q Table 13, which will cause more significant direct and indirect environmental
impacts.

It is also notable that the other Mekong mainstream damsimifidate long raches of
riverine habitat upstrearm large reservoirscreating lacustrineenvironmeng which are
generallynot suitable for spawning or for survival thie larvae of most river fish. The DSHP
by contrasthas an unusually small reservoir, which extendsuatb km along Sahong
Channel as shown in Figure 3, and which has no effect on the vast wetl&ighafdoror
on the Mekong further upstream. Hence any fishalhmigrate upstream throughexhaive
channels cartontinue toaccess a large expanse offly diverse and productive riverine
habitat, as exemplified in Figure 5.

i

-

Figure 5. A Mekong River channel in Siphandon, about 20 km upstream of the DSHP
Looking upstream on 29/10/2018. Muang Khong is in the background.
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2.2 A note on social impacts and programs

The DSHP has various direct and indirect impacts on the environment and the people in its
immediate vicinity, which may be locally significafositive impacts include employment

of local people, increased access via a bridge and roads which have rddcess of
transport, an upgrad and stable electric supplyew infrastructure on Sadam and Sahong
Islands (a school, a market, and a mddesmtre), and more opportunities for businesses,
which include farming, trading and tourism.

Negative impacts include loss of access to some land, loss dfmmoer forest products
(NTFPs), reduction in fishing opportunities for some people, and restrictions on large fishing
gears which formerly obstructed fish passage through the channelscantsshkKhone Falls.

The negative impacts of the project are mitigated or offs¢thdpositive impacts mentioned
above, as well as bgompensation and resettlement measaretby livelihood restoration
projects, as specified by the Livelihood and Reseti® Committee of the government of
Lao PDR(Gol), which operates independently of the company.

Social impacts and programs are not addressadyrdetail inthis report. It is worth noting

that compared to most other large infrastructure projectsamPDR, which create large
reservoirs and require resettlement of hundreds of households, only 14 houséHifids
peoplehave been relocatedbout one kilometre from their original posititma sitenext to

Xang Pheuak channel, as mentioned abovefusher 162 householdsreceived direct
payments for loss of lar@hdotherassetsvithin the project footprintCompensation has also
beenpaidto 10 villages along the transmission line route. The company supports six village
development funds, as well asvdving funds which provide ninterest loans to businesses.
The DSPCalso provides technical advice and support as well as some materials for a wide
range ofnew livelihood projects. A comparfynded irrigation project (under construction)

will dramatically increase the potential for agricultural production on Sahong and Sadam
Islands, which will also tend to compensate for negative impacts. The company also provides
direct funding to government agencies to aid their efforts to improve environmental and
socil services in the surrounding area.

2.3  Fisheries mitigation and monitoring at the DSHP

This report covers the activities of the DSFMC during the Constructiasddf the project
from late 2015 to mi®019, under the Don Sahong Fisheries ManagePlant(DSFMP), as
approved by MONRE (Ministry of Natural Resoas and Environment).

The committeas responsible for managing the activitiepebple (including fishers, traders,
and sellers of gearand of living aquatic resources (fish, other aquatitnals or OAAs, and
wetland vegetation)Separately,i§heries mitigation and monitoring have been carried out by
the DSPC since 2009 under its approved Fisheries Monit@mAction Plan (FishMAP)
which covergphysical works on fish passage, and nmanmg of fish abundance and catches
(see Hortle et al. 2014Thereforethere is a clear demarcationresponsibilitiedetweerthe
commi ttee and ¢ o mpaatuaities undérthe FiskMAR wila Ioeyréparted
separately.

Information onthe DSHPrad v ari ous project reports are av
dshpp.com.
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3. Overview of the Don Sahong Fisheries Management Committee

3.1Introduction

Fisheries management at Khone Falls is carried out by Dibe Sahong Fisheries
Management Committee (B$IC), which was established iMay 2016to implement the
comprehensiv€&isheries Law20090of Lao PDR with specific objectives to:
1 reduce fishing pressure, especially on migrating fish, to allow them to migrate through
the alternative channels, to mitigate the loss of Sahong Channel for fish passage;
1 protect, preserve and manage fisheries resources, in particular species of agoatic f
that are endangered or in decline; and
1 ensure sustainable exploitation of aquatic fauna.

The company provides funding and some technical and administrafivpport to the
committee which however operates independently to fulfil its mandate of iempéntingthe
FisheriesLaw. Funding is provided for equipment and for field expenses as they are incurred.
Equipment has included five new motorised bosdgety equipment for field inspections and
enforcement of regulations, as well as computers, psirged office supplies as needed for
communication and reporting. Field expenses cover enforcement activities as well as
meetings and educational activities in villaged achools.

3.2Institutional Framework and Procedures
3.2.1 Background

Fisheries managemeimt Lao PDRis the responsibility of the Deptmentof Livestock and
Fisheries (DLF) within the Ministry of Agriculture and Foresttythe national level. fie

DLF primarily deals with policy, research and development, and provides technical support.
The Povincial Agriculture and Forestry Office (PAFO) is responsible for technical support at
the provincial level, while field implementation is primarily by officers who are employed by
the District Agriculture and Forestry Office (DAFO), which for Khong Distris based at
Muang Khong, about 20 km upstream of Khone Falls. The DSFMC comprises officers of
DAFO and PAFO as well as the Deputy Governor of Khone Disfistrict-level officers

have a generally good understanding of the need to improve natwaicesnanagement,

but are often constrained in their duties by lack of funding and resources. River fisheries and
most of the villages in Khong District are widely dispersed and generally only accessible by
boat, which makes field activities such as edocatinspection and enforcement time
consuming and costly. The presence of a large infrastructure ptbeBtSHP) has provided
government agencies with the ongoing financial support needed to carry out their work of
implementing thd.ao Fisheries Law

3.2.2 Legal basis

The Don Sahong Fisheries Management Committes established following the approval
procedure set out in Article 50 of thEisheries Law The committee comprises
representatives fromrganisatios as specified in Article 51 of th@sheriesLaw as follows
representatives of village, district or provincial fisheoneganisatios;

representatives of fishers

representatives of village or district soaajanisatios;

village, dstrict or municipal securityofficers; and

representatives of leér relevant sectors as deemed necessary.

agrwnE
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The rights and duties of Committees for the Management of Fisheries are as specified in
Article 52 of theFisheries Law

1 prepare plans for the management and development of fisheries: fishing areas,
conservation @nes, protected areas, fish spawning grounds, areas for the expansion of
fish speciesfish release areas and others;

1 propose plans and regulations for the management of fisheries including the use of
fishing gear and methods, seasons and prohibition®deia the catching or trapping
of certain protected aquatic animals and submit these to the muracigdistrict
administration authorities for their codsration, approval and adoption;

1 disseminate angdublicise fisheriesmanagementlansand regulabns by means of
posters and announcemeint the mass medja

1 protect the rights and benefits of the fishermen including the settlement of disputes
arising in the management of the water resources areas under their, control

1 quide,follow up, andinspecttheimplementatiorof fisheries management regulations
in the areas under their control;

1 seek funding for the support to fisheries management and development in the water
resairces areas under their control,

1 collect annual stattics related to fisheries, including the production, details of the
fishermen, fish conservation zones and summaries and reports and submit these to the
local authaities and the relevant sectoesid

1 harmonse anyvillage fisheriesregulationswith Articles 53 and 54 of thEisheries
Law.

The Don Sahong Fisheries Management Regulations were prepared bgnihetteein
consultation with villagers and promulgated on 27/03/2018. They generally folldvahie
restating its management measures in a lomatext.

3.3Membership of the DSFMC

Government officials
The seven founding and current members ottrmamitteeare as follows.

Chairman of the Committee
Mr Pachit Noraseng, Deputy Head of Dept of Agriculture and Forestry of Champasak
Province, PAFCChampasak

Members of the Committee

Ms Khamphou Lithisack, Deputy Governor of Khong District

Mr Bounkeut Khamphitak, Head of Fishery and Livestock Management Unit, PAFO
Champasak

Mr Khambai Sisouvong, Head of Livestock and Fishery Sgd®@&FO Champasak

Mr Thongsai Sinchaleun, Deputy of Agriculture and Forestry Office, DAFO Khong District
Mr Khamdeng Vonghajack, Head of Livestock and Fishery Unit, DAFO Khong District

Ms Nokeo Souksan, Technician, DAFO Khong District
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Village members of the DSFMC and their authority

The Fisheries Lawencourages emanagement between government agencies and local
communities as necessary for effectmanagement, under Articles 5138. As well as the
government officers, there aegght committee members froeach ofl1l villages at Khone
Falls (see Figure 3), or 88 village members in tamllisted in Appendix .2After several
meetings, the villagéevel membership was fitised on 21/12/2016, as follows:

Thakho Village

Beung Ngam Village

Don Esom Village

KhonePhaphengillage

Hang Sadam Village

Hua Sadam Village

Don Tan Village

Don Det Village

. Don Khone Village

10.Don Sahong Village

11.Hang Khone Village

CoNooOrWNE

In each village, the village leadamajban) heads the committee, and the other seven members
are from fourorganisatios : t he vill age police, village so
union. Most members are also fishers and all have an understanding of fishing and
sustainability issues, because fishing is important for most of the people in all of the villages.
Village members are listed in Appendix 2. The 88 village committee members are authorised
by the DSFMC to carry out inspection and enforcement activities as follows.

1 Site inspection and monitoring.

1 Fauna protection from illegal fishing gears which block chanaet$ prevent fish
migrations and destructive fishing methods including eleft$fong, explosive and
poisons.

1 Protection of important habitat and river ecology for aquatic animals, including fish
conservation zone (FCZ), fighassages, spawning grounds &eding habitats.

1 Checking and investigating fishing boats which are suspected of illegal fishing
activities.

1 Checking and investigating local fishers and market traders for sale of fish caught by
illegal methods as well as endangered species undErstheries Law

Village goups (kum ban) are an administrative leivdetweenvillage (ban) and district
(meuang levels To extend the coverage of the fisheries management regulations, the
committeealsoincludes as memberkethreeleaders of th Khone, Som and Kada#illage
groups, whichincludethe 11 villages listed above, as well &nore villages in Siphandon

(i.e. 37villages in totafor the 3 goupg. See Appendix 2 for details.
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4. DSFMC Activities

4.1 Overview

As discussed above, tiESFMC was set up following a formal processMay 2016. The
stepstaken to set up theommitteeincluded:

establising the committee, finaliag all positions and roles and gaig approvals

)l
T
)l

from the GolL;

clarifying relationships with existing local orgeations and appoiinig all members;

and

seting up administrative and financial procedures and rekesping and audit

systems.

Although time-consuming, these important orc# activities provide a sound legal and

administrative basis for the commitdo operate effectively and to allow it to improve

fisheries management at Khone Falls.

A plan for activities during the construction phase of the project (2018) was submitted
to MONRE and approved in 2015. The activities within the plan are bastthse permitted
under theFisheries Lawas summarised in Table 1.

Table 1. Summary of Fisheries Management Activities of the DSFM(2016 to mid2019

Timing | Activities Period Completed
1 Admmlstrgtlon_: m_cludes preparauon.dfsherle.s regulations 20162019 ongoing
and meetings in villages to set up their committees
Enforcement: technical training of fishery inspectors, fi
inspections and enforcement including removal of large illg .
2 gears and control of destructivdishing (electrofishing 20162019 ongoing
bombing and poisoning), and market inspections
Education: prepare publicity materials and disseminate; m
3 sighage for designated areas, meetings with stakehold 20162019 ongoing
education days at schools
4 Aquaculture/stocklng: fingerlings provided to villagers, ann 20162019 ongoing
fish release day
Fish habitat improvement: stabilising river banks and Some replant!ng at Xang’_heuak
5 replanting riparian vegetation in key areas, especiall and Hou Wai Channels iin 207
a[?ssa eg P 9 y » €SP Y| sadam Channel in 2018, Don
P 9 Channel in 2019
6 Training: training of DAFO teghmcal staff; field inspection 20172019
other hydropower sites in Thailand and Lao PDR
Identification, mapping and demarcatlon: cnfonseryatlon 20182019 some mapping
7 zones, protected areas, spawning grounds, antpdrtant ongoin
habitats. Included il going
8 Registration of fishers and fishesyganisations 2019 ongoing
Nakasang and/eunkham traders
9 Permitting activities for fishers and traders were licensed in 2017. Fishe
planned.
10 Surveys of aquatic fauna Planned
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While the companyfundsthe activities, thecommittee itself decides on its priorities and how
to implement activities.The activities of the committee adested in Appendix 3 and

summarised in Tables 2 and 3, which show #rdbrcement and education have been the
tteeods
and 2018 mainly attributable to meetings in villag® set uptheir membeinsips and

main focus

functions.

Table 2. Total calendar-days spent on DSFMC activities each year

From :1-2016 to 317-2019

of

t he

commi

act

Activities 2016 2017 2018 2019 Total
Administration 1 16 22 3 42
Enforcement 32 91 44 30 197
Education 4 3 7
Aquaculture/Stocking 1 2 1 2 6
Fish Habitat Improvement 10 18 28
Training 3 3 6
Fisher registration 12 12
Market Trader Licensing 2 2
Total 34 114 81 71 300

Table 3. Total person-days spent orDSFMC activities each year
About 2%% of the total persedays are by DSFMC membei& %areby villagers.

Activities 2016 2017 2018 2019 Total
Administration 5 601 884 46 1,536
Enforcement 1,030 852 388 341 2,611
Education 877 173 1,050
Aquaculture/Stocking 248 67 213 110 638
Fish Habitat Improvement 84 526 610
Training 51 120 171
Fisher registration 300 300
Market Trader Licensing 25 25
Total 1,283 1,596 2,446 1,616 6,941

After following necessaryformal administrativeprocedures(e.g. see Figure §)the frst
priority for the committeevas to remove angrevent reconstruction of big fishingears

Vi

t

es

which obstruct fish migration andre illegal under th&isheries Law This has been the most

significant activity of the DSMC as discussed in detail below, together with notes on the

other activities.
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4.2 Enforcement of the Fisheries Law 2009

4.2.1 Removal of big gears at Khone Falls

At Khone Falls big gears which were used mainly during the early wet season indesled
(inclined plane traps)uang khanglarge funnel traps with fences) ajilol (stationary trawls)

as illustrated irFigures? to 16 (see alscClaridge et al. 1997). Thegearscatch a wide range

of species and sizes of fish, but in particular target fish which migrate upstream just prior to
or during the early wet season (May to Jul§)en many species spawhargeting spawning
fish, especially larger lonlijved speciesis considered a serious threat to the sustainability of
fishelies (Cacot 2007, DMitcheson 2016)As well as the large weteason gearsudng the

dry seasorthe channels at Khone Falls were obstructedvéayous kinds of fence trap
termedou, luang si andton sai;, these primarily caughgmall or mediumsizedfish which
migrate upstream in search of food, particularly filamentous alyggteyrow during the dry
season when the rivgvater becomes clear (Baird&aherty 2004Baird et al. 2003).

The largest geardee andluang khangwere built using wood and bamboo, fastened together
with cane, rope, monofilament nylon and nails. During high flows each wet sdlasdrig

gears would usually be damaged, with their components broken and/or washed away. Some
of the larger pieces of timber might beused the following season, but each year significant
guantities of new timber were required. As timber on the islaedame depleted, wood was
increasingly purchased to builee andluang khangwith about 2/3 of the cost of a trap being

for the timber. Much of the wood was from trees illegally logged in Cambodia and
transported across the border by boat.
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Jib netsnowadays are made of modern materials including multifilament netting, nylon ropes
and wire frameswhich arepurchased from local traders. Large nets block several metres

of river channel and are not easily demountable. Sm@lerets, 12 m wide can baet up

and moved quickly, and are commonly used at night to avoid detection.

The biggears, while based on traditional designs (Claridge et al. 1997), and originally only
constructed on welllefined sites informally owned by local families, had becomeemo
numerous and much larger in recent years, leading to competition for fish between their
owners and increasingly obstructing fish passage through the channels at Khone Falls (Figure

7). Since 2009 when theisheries Lawwas passeth Lao PDR thesebig gears have been
considered il 1l egal under Article 38, becaus
faunao within a water way, whi ch I s consi d
management of fisheries.

Number of gears used by 60 households
50
45
(]

40 :' ®lee
35
30 s’
25 ® Luang

( N J Khang
20 L f‘—

]
15 ®
10 e
° ..O
PY { ]
(R oo o o000
1920 1940 1960 1980 2000 2020
Year Ownership Began

Figure 7. History of big gear ownership by 60householdsat Khone Falls

Based on interviews in migl015at six villages Most villages at Khone Falls developed since th
1940s. There were about 360 housebeltio owned gears in mD15, so the totalumbers of gears
areapproximately @imesthe numbershown here.
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Figure 8. Sadam Channel obstructedy a series of fence gearsn 26-5-2006

The view is looking upstreamThere vere about 20 fences along thekb length of the channel at
that time

Figur 9. A fence trap obstructsSadam channel in Janarn the dry season of 2013
Thistype oftrap is calledon sai or luangsai in Lao PDR
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Figure 10. Sahong Channel rapids withleeand luang khangon 26-May-2006
Fish were obstructed at the pids during the wet season anére caught in theee traps as they
turned back downstream. Fish which mandde pass the rapidsould be caught in théuang khang
(fence trap) on the upper right, or by other traps further upstream.

pe.
i
v

Figure 11. A leein Sahong Chamel on17-6-2014
The photo is ofa trap which iscentreleft in Figure 10, during the early weeason and looking
upstream.Lee are built in midchannel downstream of major obstructions. Fish which turn back
downstream after failing to pass obstraes swimonto thelee platform. Somphoné?honmanivong

(co-author of this report)s holding a catfisfPangasius conchophilushich wasin presspawning
condition.
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Flgure 12 A fenceof aluang khangln Sahong Channel in May 2015
Luang khangarebuilt along the edges, where fish swim to avoid fast or turbulent water in the mid
channel. The fence is approximately 30 m long and 2 m high. Som@Plom@manivonds standing

in the centreof the photograpinear the fenceAs water levels risdish swimming along the edge are
directed into a trap to the right of the photograph.

Nakasa mg

THOLATI & Q
wester™

Lee Phi Falls

CAMBODIA
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LIANG NYAI

LAO PDR

YANG

Beun,
Ngamg [ ]

Veunkham

Figure 13. Map of the distribution of big gearsat Khone Falls in mid-2015
Yellow dotsi lee blue dot§ luang khang
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2014 wet season

, dry season wet season comparison

Figure 14. Leein Xang PheuakChannel
Upperphota 29-1-2014 dry seasonlower photo 19-7

Pagel8of 57



o

Figure 15. Leend Iung khnblock Hu Som Yaion 2-5-201

Hou Som Yai is a side channel of Phapheng Chaamlvas blocked by traps in many places.

Figure 16. The same location as abven 29-1-2017
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Traps were removed from Hou Som Yai in 2016. Fish passage was thereby opened up along the
channel, with some fishers rebuilding small fences for liegpetraps by 201 7asshownin this photo

For many yearsvillagers living in Siphandon upstream of éte Falls had complained to
officers of PAFO and DAFO about declining fish catches, which they blamed on the
increased use of big geashich werecatching more fish and preventinghfifom migrating
upstreamfrom Cambodia intd.ao PDRthrough Khone Falls. Khong District DAFO had
been collecting forestry taxes every year flemowners, based on the estimated value of the
wood used in their construction, which was assumed to be solacaly. These payments
implied quasilegal status for the traps. However, after the Résteries Lawwas passed in
2009, DAFOhosted several villagkevel meetings and esigned agreements with the local
villagers that they would reduce the number®bigf gears by 50% each year until all of the
big gears were gonddowever the agreements were ignored, and the number of gears
actuallyincreased significantly in the years up to and including 2015, especially in Sahong
Channel, and they were being usedniore localities every year (Figurg

'w )

/

\‘é‘i

Ay

r '." ‘ ‘M& g ’ - .
Figure 17. Giant catfish Pangasianodon gigas (pa beuld protected spemes
This fish was aughtin aleein Etout Channel in July 201ahd eaten by villagers

A field survey bythe DSPC andsoL staffmembers in 2015 recorded 356 big gears at Khone
Falls, as shown in Table 4 and Figure 13.

While virtually all families at the six villages nearest to the D3tdB access to and/or ggrt

ownedone or morebig gears, their constructionas in many cases financed by fish traders
who bought most of the catch, but who charged high rates of interest on loans.
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Table 4. Numbers of big gears recorded in each channel at Khone Falls in mil015

Channel Lee Luang Khany Jib Total
Somphamit/Lee Pee 19 2 21
Etout 64 25 5 94
Xang Pheuak 58 3 61
Sahong 26 52 78
Sadam 5 21 26
Phapheng & side channels 52 21 73
Mekong upstream 3 3
Total 227 122 7 356

* Includessomeluang lob

To mitigate any impact on fish passage from closure of Sahong Chama&SPC and
Government of LaoGoL) agencies considered it was necessary to reduce the number of big
gears (especiallyuang khany which obstructed migration of fish attempting to swi
upstream throgh alternative channels. In 2Qlie companyequested tht the committee
remove allbig geardrom Sadam Channel, which had been completely blocked in 2015 (and
in earlier years) by fence traps in both wet and dry seg$omsres 8 and 9. The company

also requested selective removal of some gears from critical locations in Xang Pheuak
Channel as welas prohibition of big gears iHou Wai, a sulthannel of Xang Pheuak, to
allow it to function as a fish passage. These requests weredrdance with the measures

for mitigation outlined int h e ¢ o MApvimonnyebital Impact Assessmerst approved by
MONRE.

Advice from companystaff to the DSFMCwas that impacts on catches by local fishers
should be reduced by allowing a certain numbedrigfgearso be permitted and licensed at
Khone Falls, with conditions set upon their design and use, and with gear owmigists to

be tradable. Neverthelegbe committee decided thall big gears should be prohibited, to
comply with theFisheries law, and because tlemmittee memberselieved that individual
fishers would not tolerate other people gssuch gears if they could not.

Table 5. Summary of DSFMC village meetings about big gears in 2016

No Village No. of fisherswho attended the meeting
1 Hang Sadam 72
2 Hua Sadam 54
3 Don Sahong 43
4 Thalho 8
5 Phieng Dee 1
6 Nakasang 4
7 Sivilay 3
8 Beung Ngam 3
9 KhonePhapheng 6
10 Don Esom 40
11 Don Khone 51
12 Hang Khone 38
13 Don Xang 6
14 Don Tholati 3
15 Hang Som 4
16 Don Det 29
Total 365
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Following approval of the DSHP and commencement of construction, the comuamnjed

funds and technical support for implementing Bigheries law. The DSFMC held meetings

in all affected villages during early 2016 to explain that all big gears were not to be rebuilt for
the approaching weteason (Jun8eptember) aneéxisting frames othe gearsshould be
removed by their owners or theyould be dstroyed. As shown in Tabl 365 people from

16 villages attended the meetings.

No. of gears
removed
400
350 [ | Ehapheng and
side channels
300 - m Sadam
250 -
0 Sahong
200 -
heuak
150 - m Xang Pheua
100 - m Etout
50 - Hlee
0 - Phi/Somphamit

2016 2017 2018 2019
Figure 18. Big gears removedoy the DSFMC from each channelfrom 2016 toJuly 2019

No. of gears
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Figure 19. The three types of big gars removedby the DSFMC from 2016 toJuly 2019

As shown in Figurel8 and 19some323 big gears were removed in 2016, with a fur@s
removedover the subsquentthreeyear period, making ®8gears removed in totdly the
committee The numbers of gearn823) initially removedin 2016, is about 90% of the
number(356) recorded in the survey in 20[Fable 4).The numbepf gearsn the fieldwas
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similar in 2015 and 2016 but some gears were not removed until 2017, and some were

removed separatelyduring fish passage worksy the DSPCin 2016 (Table 6).Big gears
were removedoy the DSFMC from all of the channels at Khone Fsllwith the central
channels oEtout, Xang Pheuak and Sahong ekegrresenteth numbers of gean®lative to

the sizeof those channel©ver the atire period 201€019, 506 of the gears wereetraps,

22% werduang khangrapsand 286 werejib nets As shown in Figure18 and 19most of
the large fixed gearslee and luang khany) were removed in 2016, with most of the

remainder removed in 2017. Since 2016 there has been limited reconstruction of the large

fixed gears, with attemptsy some fisherto insteaduse largegib netsto catch migrating fish.
Meanwhile, many fishers hawasotaken to using small portabjd netsat night in certain

relatively inaccessible locations, such as Hou Som Yai.

As well & the gears removed llie committeg 108 additional big gears were removed

voluntarily by villagers who were paid to work on DSPC fish passage construction activities

from 201312016 (Table6). Many of those villagersappeaed to understand the benefits of
fish being able to move freely along tbleannels near their home villages. Note that gears

removed from Xang Pheuak Noi were not rebuilt after 2011, whereas more than half of the
gears removed from Sadabmannelin 2013 were rebuilt by 2015.

Table 6. Big gears removedoy fishers employed on fish passage improvement works

Channel Location Year Lee Luang Jib Total
Khang
Xang Pheuak Xang Pheuak Noi 2011 8 4 12
Xang Pheuak Xang Pheuak Noi 2012 7 7
Sadam SadamChannel 2013 21 42 63
Xang Pheuak Hou Wai 2014 2 4 6
Xang Pheuak Luang San 2016 4 4
Xang Pheuak Nyoi Koong 2016 2 2
Phapheng side channel | Sompordan 2016 6 14
Total 50 54 4 108

In summary, 64 (539+108) big gearswere removedby 2019 which hasimproved fish
passageand should leadto improved survival growth and spawning of fishndreased
productionof wild fish should provide generddenefis to legitimate fishers aand near
Khone Falls, where anyone magntinue to freely use smadtale gears such agdl-nets,

castnets andraps.

The emoval of big gears hasaused a significant reduction in household catches at Khone

Falls. As decided by the GoL Livelihood and Resettlement Committee, compensation has not

been paid directly for the losbecause the gears were illeddespite longerm informal

si t es,vdrigus measures fiindedtid DISRCsfOr .
livelihood improvenent (mentioned in Section 13s well as employment opportunities in
project construction, trading and tourism are idaghto compensate for any negative impacts

oownershipdo of

such as reduced fish catches.

To improve support for sustainable fisheries management will require ongoing edurcation

Ho we

all villages, as well as increased and consistent enforcement against destructive fishing
activities at Khone Falls,andfurther upstream where fish catches appear to have increased
since the big gears were removed. In the medium term, aquaculture may provide some

alternative

opportunities

for

K h o nessurk afl

the wild fisheriesas well as increasing the availabilityadmplementary fishery products.
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4.2.2 Prevention of destructive fishing

Destructive fishings widespread inLao PDR andncludes use opoisons,explosives and
electrofishersvhich arepowered by batteries or generatgkssurvey of destructive fishing in
2016 confirmed the severity of the problem at Khone Falls (Hortle et al, 20a#able on
dshpp.comand summarised iAppendix J.

Destructive fishing appantly became much more camn duringthe 2016 dry seaspfrom

March to May Use of insecticidgoisoned rice to catch fish is a relatively new method that
became common in 2016. Many of the fish and other aquatic organisms such as shrimps,
molluscs and insects which are killed Hgstructivefishing are notrecovered, so these
methods are far more damaging than conventional fishing methods. Destructive fishing is
also hazardous to the perpetrators, some of whom have been killed by isleetsair bombs

in recent yearsand fish hat have been poisoned by toxic insecticides are a danger to
anybody who eats them. Destructive fishing appears to be practised by relatively few people,
who thereby affect many others who fish legally for food and to support their livelihoods.

Many fishes are opposed to the use of these methods, especially explosives and poisons, but
they cannot directly confront the perpetrators who may be armed and/or supported by some
fish traders and local officials.

The committee considered prevermth of destructie fishing as itssecond priority after
removal ofbig geas. It is particularly difficult to apprehend people who use destructive
methods at Khone Falls because of the vast extent and complexity of riverine habitats, and
the proximity of the Cambodibao border. Activities often involve both Lao and Cambodian
fishermen who work together and use h@hdnes to communicate. Working in a cross
border gang, the Cambodians bomb a site and then return to Cambodia, with no evidence of
their activities in their bdaThey call their Lao colleaguewho simplytravel by boatalong

the riverdownstream of the bombed area (with fishing gear on boahdye tley pick up the
drifting fish which are dead odying. If intercepted, the Lao fishers can claim they were
goingfishing and came upon the fish by chance. The illegal activities are also supported by
traders who want to extract fish from Siphandon; they may provide poisons, electrofishers or
explosives to anyone out to make a quick profit. So catching the perpetregonot stop the
practice, asraders can readily find more unelamployed young men who are willing to take
arisk and fishillegally.

With support fromthe company the committeehas improved enforcement by arresting
people for using electrofising gear or explosives and for other offeras. After arrest,
offenders ardanded over to the police, who apply an escalating scale of penalties for repeat
or more serious offenders, especially thosg bombs. As shown in Figure Zom 2011

to mid-2019 trere were 47 arestsand convictions for fisherie®lated offenceswith a
significant increase in 2018. The offendezemprieed 35 Lao people as well as12
Cambodiansvho were fishing inLao PDR In all cases the offenders were penalised

were finedbetween LAK500,000 and LAK300,000 (US$58nd US$353) andhadto serve

jail termsof between 2 and 38ays. The most common offene@bout68% (32/47) of all

cases was electrofishingwhich in 8% (28/32)of those cases had been carriedupdtream

of Khone FallsBombing is less commothan electrofishingandis generally confined to a

few areas downstream of Khone Falls, but is potentially more serious in that it kills or injures
many fish which are not recovered, as well as being atthoenontarget species, including
turtles and criticallyendangeredver dolphins.
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The increased number of arrests in 2Q&@ure 20)is notlikely to a reflect greater use of
illegal gears becausefish were moreabundant and catchabieith legal gers in 2018
compared with 2016 and 201Fased orDSPCmonitoring dataRather, the increasing rate
of arrests is likelyto be becausthe DSFMC was provided withreliable boatgFigures 21
and 22)andotherresourceseededo detect and apprehend offemsle

No. of offenders
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14 Electrofishers

12 m Poisoning

10

8 O Fishing in FCZ

6 . .
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Figure 20. Enforcement of theFisheriesLaw in Khong District, 2011to 26-7-2019
Note that 201%lataarenotfor the entireyear.
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Figure 21. One of five new boatgrovided to the DSFMC for patrolling and
enforcement

Figure 22. DSFMC patrol boats heading upstream on Pbaew Nyai Channel
Near Hang Khone Village 0P3-5-2019,

As well asimplementingthe Fisheries Lawthe committeeengags in ongoing dialogue with
villagers and local business (Figure 23), and where necasskmgls withrelated issues such
as illegal importation or logging of timber (Figure 24).
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Figure 23. A committee memberinspecting a sluiceattachedto an illegallee
Upstream of Don Lai Gannel at Somphamit Falls dir12-2018. This trap was a minor tourist
attraction within the area leased for tourism, and caught few fish. The trap has since been removed.

- -/ M,‘-\ﬁ- W TN e 0 -
Figure 24. lllegal timber for making a lee bought by a resident of Don Esom Wlage
Photowas takeron 23-4-2018.The perpetrator wafined LAK500,000 or about US$60 he timber
was confiscated and donated to the village temple.
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4 3 Education

DSFMC and DSPC techral staff have taught local school children about the importance of
fish and fideries for food and livelihoods improve their understandirapout the need for
sustanable management. During 2014, four local schoo|s877 students were taughhd

were engaged in handsn learning activitiegFigures 25 to 28 The main subjectsvere

general environmental awareness and conservation, the importance of fish passage and
habitat, illegal and destructive fishing, and protected species

Figure 25. A class for improving understanding of fisheries and environmental issues
The DSMC organised the classHdng Sadam Village Second&®ghool onl-6-2018, International
Childrenés Day.

g

Figure 26. A class for improving understanding of fisheries and environmental issues
The DSMC organised the class#ng KloneVillage Secondary School @k5-2018
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Figure 28. Students ansver questions about fish and fisheries
The class a¥eun Som Village Primary School @3-10-2018 was organised by the B#IC.

School children havealso beenengaged ineducation by accompanyingembers of the
DSFMC in field activities which includereplanting riparian vegetation along Khone Falls
channels to stabilise banks and prowidéitat, and have aldmen involvedvith fish passage

worksas learning exercis€bigures 37 and 4.).
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4.4 Support for aquaculture and stocking
4.4.1 Aquaculture

For many yearsthe Lao government has supported sraedlleaquaculture by farmeras a

way of diversifying livelihoods and improving food security. Aid programmes and NGOs
have helped to support governmemt hatcheries, which have been set up in every province
to provide cheap or free fish fry to farmers, who stock small househaltsp@ommercial
systems generally grow fish in cages or in livesthsk systems, with fish stocked in
wastewater treatment ponds. At Khone Falls, even if wild fish continue to be abundant,
aguaculture may be valuable during periods of fish shortage botseholds that do not go
fishing, and may provide alternative productsvital fish.

TheDSFMC has supportetie Ban Na/Ban Hathatchery station ilKKhongDistrict, about 22
km upstream othe DSHP, and hagurchasd broodstock (adult) fish and fisfeed with the
station masgroducing Mekong silver barb Earbonymus gonionotlusto support food
security and livelihood&or projectaffected households. In 201&8yout3,700fingerlings for
stocking fish ponds were giveto households at two villageddua SadamVillage (4
households2,000 fingerlings)and Hang Sadaillage (3 households,,Z00 fingerlings). In
2019, about 32,400 fingerlings were given thouseholds at three villagebtua Sadam
Village (23 households, 21,800 fingerling$)ang SadanmVillage (7 households, 3,700
fingerlings)and Don Sahong Village (8 households, 6,900 fingerliras)khown irFigures
29-32. The fingerlings were provided in quantities which were based on the area of each
househol ddbs ponds.
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Figure 29. Brood-stock of a redtailed catfish, Mystus wyckioides
Sompanh Philavong of LARREis holding one of several Mekong species wlaohbeing bred at
Ban Na/Ban Hat hatchery statipactivities which are suppodéy the DSPC via the DSFMC
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Figure 30. DSFMC and DSPC staff withfingerlings for stocking fish ponds
The photo was taken Biang Sadam Villagen 229-2018.
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Figure 31 Fish fingerlings for stocking fish po
The fhotowastakenon 22-9-2018.
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Figure 32. DSFMC and DSPC staff with fingerlings at Hia Sadam \illage
The fish were pvided bythe DSFMC on 287-2019.

4.4.2 National Day for Wildlife and Aquatic Animal Conservation

In July each yearl.ao PDR celebrates itdlationalDayfor Wildlife and Aquatic Animal
Conservatiorby releasing fish into natural waters throughout the country. The DSFMC
organised theKhong District fish-releagng event in 2016, 2017, 2018 and 2019, when
fingerlings of about 300,000 native Lao fish were released each year about 20 km upstream
of Khone Falls (see Figur@8 to 36). Stocking ofindigenoudish is funded byhe DSRC and

aims to augment wild fispopultionsto compensate for any impacts efeofishing and dam
developmentin future years the committee will focus on supporting propagation of the more
valuable speciegf locally caught fish, as well apecies which are rare or endangered.
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Figure 33. Releasng fish into the Mekong Riverat Don Kamauon 13-7-2016
Don Kamau is 21 km upstream of Khone Faills thewestern sidef the Mekong RiverCambodia is
in the background across the rivébout 300,000 indigenous fish are released each geahe
NationalDay for Wildlife and Aquatic Animal Conservatioas one effort to mitigate any effects of
Sahong Channel closure and overfishing.
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Figure 34. Releasng fish into the Mekong Riverat Ban Naaon 13-7-2017

Ban Naa is about 22 km upstream of Khone Fadlg to the Mekong Rivewn the eastrnside of
Khong Island
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Figure 35. Releasng fish into the Mekong River at Ban Naaon 13-7-2018
Ms Khamphou Lithisack, Deputy Governor of Khong District arlkdkeyDSFMC memberis in the
left foreground

Figure 36. Releasng fish into the Mekong River at Ban Huay Templeon 12-7-2019
The District Governor, Mr Sanan Siphapfmachanhis in the centre, assisted by monks.
Ban Huay is on the southeastern corner of Khong Isktmaljt20 km upstream of Khone Falls
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4.5Fish habitat improvement

Siphandonfaces many environmental challenges, as discussddabgnto(2001) As the
population hasncreasedmore forest has been cleared for farming, charcoal production and
tourist accommodation. Clearance of vegetation from river banks leads to erosion and loss of
farmland. Trees and other vegetation stabilise river bankgreovide food and habitat for

fish and ivertebratesipon which fish feed. As water levels rise each wet season, fish swim
into adjacent flooded vegetation where they feed and spawn, and where their fry can find
shelter (Baird 1998) The DSFMC educates pgle about the need to maintain riparian
vegetation and has supported planting of indigenmgetationby studentsand assisted
villagers to repair river banks using traditional methods, as illustrated in FigjuteS9.

Figure 37. Students planting seedlings along Sadam Channel
The work aims to stabilise the rivbanks and improve fish habiaandit celebratednternational
Fish Migration Day on 2-4-18.
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