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Abstract

The Bay of Bengal Larpe Marine Ecosystem (BOBLME) project of the Food and Agricultural Orpanization of the United
Magions (FAC) and the Morwegian Institute for Water Besearch (MIVA) agresd on a project for Enproving knowledge
base and enhancing capacity o address marine pollution and water quality monitonng isiwes in Myanmar. bioce
specifically, INIVA experts wisited Miyanmar and worked together with experts from Unirersity of Yangon, Diepartment
of Chemistry, to desenbe the most important nesds for capacity building. Sgmificant capacity nesds vrere identified and a
plmfn:fn]lmsw this iz presemted.
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Preface

This project is funded by the Bay of Bengal Large Marine Ecosystem
(BOBLME) project of the Food and Agrenimml Crganization of the
United Nations (FAO) for the purpose of enhancing the capacity on

Responsible officer af FAQ has been regiomal coordinator of the BOBLLE
Project Dr. Chris O'Brien MMain contact at the University of Yangon has
been Pro-Rector Dr. Eyaw Maing. NIVA™ main contact person has been
Research Director Dr. Frstoffer Maes

Orlo, 18-02-2015

Koristoffer Nizs
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BOELLE

EU WFD
FAO

iGI5
ICP-MS

Abbrevations

Bay of Bengal Large Marine Ecosystem
Exvironment, Health and Safety

Europein Union Water Framework Directive

Food and Agricultural Orpanization of the United Nations

Inductively Coupled Plasma-Mass Spectroscopy
Inteprated Coastal Zone Alanapement

Institate for Marine Research, Berpen, MNorway
Inteprated Water Eesources manapement

Morwegian Ministry of Climate and Environment
Alarine protected area

Norwepian Institate for Water Research, Oslo, Morway
Morwegian Agency for Development Cooperation
Mational Water Pramewrork Directive

Programme management (=roup

Persistent Organic Pollotants

Ships of opportunity
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Summary

Myanmar, Bangladesh, India Indonesia, Malaysia, Maldives, 56 Lanka and Thailand are working topether
throngh the Bay of Bengal Larpe harine Ecosystem (BOBLME) project to better the lives of the coastal
populations throngh mproved regional management of the Bay of Bengal environment and fisheries. In
the coastal repions of AMyanmar, sewape, excess nuitents fiom agricnbare and agqoaculiure, chemical
fertilizer residue, PFOPs, plastics, medical wastes, etc. are consklered as main components of land-based
source for coastal pellution The work plan of the BOBLME project envisapes capacity development in
water quality monitoring to be ondertaken in Myanmar. As part of this the Pood and Agricultural
Organization of the United Mations (FAQ) and the Norwegian Instimte for Water Eesearch (MIVA)
agreed on a project for improving the knowledpe base and enhancing capacity to address marime pollntion
and water quality monitoring issues in Myanmar. Aore specifically, NIVA experts visited Myanmar and
worked together with experts from University of Wanpon, Department of Chemistry, to descrbe the most

important needs for capacity building.
marine water quality monitorng in Ayanmar
#*  Significant capacity needs exist on many levels in order to perform coastal zone management
rities in 5 with i - omal tard
* The peeds nclnde development of a famework for integrated coastal zone management, training
for field wodk
Capacity development must inchude and coordinate with BOELAE objectives
Erdging the capacity needs can benefit substantial with coordination £ ex with the just started
“Inteprated Water Resources AManapement — Instintional Building and Training™ under the
Morwegian — hyanmar cooperation
*  Brdping capacity need is dependent on financial support. This has to be worked on under the
Morwegian — hMyanmar environmental cooperation.
*  Contact with Noroepian officials will be contiomed in ocrder to establish cooperative programs
within marine water quality monitoring in Myanmar
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1. Introduction

1.1 Background

Myanmar, Bangladesh, India Indonesia, Malaysia, Maldives, S0 Lanka and Thailand are working topether
throngh the Bay of Bengal Larpe harine Ecosystem (BOBLME) project to better the lives of the coastal
populations throngh mproved regional management of the Bay of Bengal environment and fisheries. In
2010 3 working group was formed to identify needs and capacity building pricrities in order to develop
commaon understanding of the state of the Bay of Bengal's coastal water quality and the main sources of
poliution impacting on it To that end, 2 smdy on the states of marine and coastal pollution in Myanmar
was completed in 2011. In the coastal regions of Myanmar, sewage, excess notrients from apriculture and

chemical fertilizer residoe, POPs, plastics, medical wastes, ete. were considered as main
components of land-based source for eoastal pollution. This was further elaborated in a research paper by
hivanmar seientizts led by Dr. Kyaw Maing of the Department of Chemistry at Yangon University
(BOBLAE 2011).

1.2 Objectives

The work plan of the BOELME project envisages capacity development in water quality monitoring to be
undertaken in Ayanmar. As part of this the Pood and Agricultural Orpanization of the United Mations
[FAC) and the Norwepian Institute for Water Besearch MIVA) agreed on a project for improving
Enowledpe base and enhancing capacity to address marine pollution and water quality monitorng jssnes in
Miyvanmar, More specifically, MIVA experts visited Myanmar and worked topether with experts from
Myanmar to describe the most important needs for capacity building. This was conducted thronpgh
capacity need assessment, a seminar and a plan for capacity development

1.3 Project organizing

The project was organized as a 4 day visit to Myanmar, June 10 to June 13 2014, with an wp-front
preparatory phase and a post-visiting phase for work on identifying capacity need and possible ways to
bridpe these needs. Our main contact in AMyanmar was University of ¥ anpon, Department of Chemistry
with pro-rector Dir. Eyaw INaing. NIV A visiting experts were research director Dr. Erstoffer INas amd
research manaper Ry Aats Gonnar Walday.

A main actvity was 4 seminar on marine water quality monitoring in Aivanmar. 'Ihegm]snﬂheseminu
WETE:

1} to educate Morwegian experts on how marine water qoality monitoring is addressed in AMyanmar

2} to present to scientific staff and stodents at the University of Yangon bow relevant coastal zone
managements issnes are worked on in Norway, and to some extent also infernationally.

Discussions with scientific staff at Yangon University, inchiding BOBLAE national coordinator e, hiya
Than Tun, presentations of laboratory facilities at the unimersity and presentations from Myanmar experts
represent the knowledge base for identifying capacity needs.
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1.4 Agenda for Myanmar visit

The agenda for the Norwegian visit was crpanized by Dr. Kyaw Naing in cooperation with the Norwegian
experts, Table 1

Table 1. Agenda for information and discussions under the INorwegian Institute for Water Eesearch visit
to University of Yanpon, Chemical Department

Diate Apenida
Tuesday, *  Aeeting with Pro-Rectors
10.6.2014 * ‘Tour at the University (Convention Hall
Universities Besearch Centre, Yangon
University Library, Department of
Chernistry)
*  Facts of University of Yanpgon
*  Infroduction to Department of Chemistry
*  Infroduction to Quality Assessment of
Seawater in Myanmar Coastal Areas
*  Alarine science in hyanmar
*  Discussions
Wednesdary, *  NIVA presentations on marine pollotion and
11.6.2014 monitorng
Thuarsday, s Information on the BOBLME project
1262014 *  Presenfation on manprove research and
protection by Aiyeik University
*  Discussions
Frday 14, *  Discussions on capacity needs
13.6.2014 *  Meeting with Norwegian Embassy

1.5 Main scientific contacts

hfain Afyanmar scientific contacts for presentations and discussions are piven in Table 2

Table 2 Alzin scientific contacts

Contact

Affiliation

FProfessor Dr. Kyaw MNaing

Pro-REector University of Yanpon; Director Asia
Besearch Centre

Professor Dt Eyaw Pro-Bector University of Y,
Professor Dr. Pho I{:n:u.g Pro-Bector University of Y,
Professor Dir Wi Bi Than Diepartment of Chemistry, University of Yangon

Professor Dir. Wi Wi Sein

Diepartment of Chemistry, University of Yaneon

Professor Dir. Hnin Ave

Deepartment of Chemistry, University nf'&'m.gc-n

Professor Dir. Ave Ave hiving

Department of Chemistry, University of Yangpon

Professor Dr. Daw Hla ].‘Ggwe

Department of Chemistry, University of Yangon

Professor Dir. MWew INi Ehin

Department of Physics, University of Yanson

Professor Dir. I“Gang LIva Han

Diepartment of AMarne Science, Myelk Tniversity

Lecmrer Dir. Rvat Foyaw Tha

Diepartment of Chemistry, Unirersity of Y anson

Lecmrer Dir. Min Thein

Diepartment of Chemistry, University nf'&'m.gc-n

BIr. Aiva Than Ton

Dieputy Director, Departmnent of Fishery
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2. Seminar on marine water quality monitoring in
Myanmar

A seminar on marine pollntion and monitorng issoes nost relevant for Myanmar was an important part
of the visit, Figure 1.

® N
o Mg e Srar S

"Seminar on Marine Water Quality Monitoring in Myanmar”
Orgnnized by

Department of Chemistry, University of Yangon and Norwesian Water Ressarch Institute (M1VA)
Supparied by

Universaty of Yangon and Asia Research Cenire

Arts Hall, University ol Yangon Dace: 10— 13 June 2014

Figure 1. Invitation to seminar on manne water quality monitoring in hyanmar.

Thﬂmm;ﬁnpmﬂeufmep{ﬁmuﬁmswdﬂﬂyhnkadmmdmmpnmmmmm
:issuesinthﬂMpmumaﬂmmupﬂmdmhnh:pml.ﬁpmmﬁummlﬁmﬂh%el
The seminar was headed by Professor D Eoyaw Maing and gathered T0-30 participants all together
inchnding scientific staff and students, Figure 2. Scientific staff represented numerons departments, i.e.
Department of Chemistry, Department of Zoology, Department for Physics, Department for Econonyic
geoeraphy, Department of Fisheries as well as Asia Research Centre.
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Table 3. AMyanmar and NIVA presentations at “Seminar on hMarne Water Ouality Monitoring in

hivanmar”.
Topic Fresenter Additional scientific contact
pErson
hianmar Some facts of Universicy of Yanzon Dir. }i WI Than
=Eperis Introdurtion to Dlepartment of Dir. Finin FHnin Aye
Chemistry
Introdurtion to gquakty assessment of | Dir i 11 Sein
seymater in Aivanmar coastal areas
Asseszment of sea water quality of Dir. Aiin Thein
Aifyanmar deltaic coastal zone
Mdarine Science of Myanmar Dir. Man ra Than
Information of the BOBLAME project | M. Aya Than Ton
Mororegian Creneral mformation aboas BTWA Dir. Foristoffer s
SEpEITT
C-:usmlmnniml:i.ng—m:u:i.ﬂnsmd H:Hn':.G'Waldrr D:l‘@dlﬂa.gm::.ﬂmdﬂhm.g
organic load Ejell norderhans{dnivano
the coast of MNorway (norman sreen(diniva no)
Mew concept of orpanirine Mir. Mtz (. Walday | Dir. Are Pedersen
monitodng are pederseniinira no

Litter, marro- and microplastics in
IAnTE SCOTFItEmS

Dir. Fonstodfer Maes

(rvin thomas({@niva no,
Fharmiareatieals in the srsironment Dir. Eonstoffer Biwes Dir. Elevin Thomas
f.'u.tnPh.i.ﬂﬁnn and climats -:h:mge Bir. Nlxt= = 'EI.'-‘a.I.drr Dir. l‘::.t'l.l Ma.gm:.-.Nc-Iduh:l:u.g

kjell norderhans{dniva oo
BRemediation of contminated Dir. Foristoffer Ddaes Lir. horten Schaanning
sediments in MNorexy (morten sehaannins{Tiniva no)
Environmental challenges related g0 | D Kristoffer MNes | Dr Tidne Dale
open sea cage aguaculiure in coastal (orine. daleffiniva ng)

waters

10
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Figure I. Zenunar attendess.

The Myanmar presentations gave very important and interesting information on the coastal pollution,
monitorng and management challengss for the country. Also the overview of the Bay of Benpal
environmental sitnation and the BOBLAIE project given by Mr. Mya Than Tun was very informative as
was the presentation on protection and restauration of the mangrove forest given by professor Dir. Man
Liva Hmﬁumﬂl&MfﬁkUanﬂty‘Ihmm conclnsion from these presentations is that increased
focos and capacity building is necessary to have a sound management of coastal ecosystems. How to
achieve this is further elaborated in chapter 3 and 4.

MNIVA's presentations forused on generic environneental issoes for coastal zone management and how

WELE 5 n Naorway. se pollution issoes are
addressed and solved in IV 7- The 3O also hi redevant for Myanmar
coastal waters.

Eased on diseussions during the visit and presentations af the seminar, an initial prority list of capacity
needs was formulated by Mr. Mya Than Tun and the scentific staff from Department of Chemistry
attending the meetings, Table 4.

11
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Table 4. Initizl capacity needs identified and formulated by the attending scientific stff from
Department of Chemistry and Mr. Tun. (Weeds are linked to our sugpested tasks in chapter 4 of this

docoment)
Meed Comment Chapter 4
1 Training for staff and postgraduate Tazk X
stodents related oo sea water research
2 DE'.‘I:]DPI:I:IEEII ll:lfI.I:I.'IJ"i"I:I.I."IJ Upgndt mll'_!.‘l:il:ll research hh-n.n.:-:rl.'_r Tazk 4
capakhilities 1o mational kemel
3 INew instrament ICP-AS Tazk 4
4 Chemicals Zeneral nse chemical for vrater analkysis Tak 4
5 Support to meet objectives in the Hahitat mapping Tasks
BOELME projeet *  Eblishment of an effectre | 153,56 20d 7
ecosystem indicator
framewrork
L] Drﬂ:l-:lp IPFI:II:III:h o idendtafy
coastal pollution issnes
& Eoar Specified for water research issues Taszk 4
T Capies of seminars Iu.ﬁ:m:nm,-"lnmu.ug."'mmtunng Tasks
acadernie staff and stodents 123456 and
E W arigus imstromaats BOD/ 00D meamnrement System, Tazk 4
fluorde jon meter, water bath,
tintometer, Seld equipment for coastal
monitorng, arssnator,
water; microbiclogical test kits,
biclogical microscope, colony counter

The needs are further disenssed and detailed in chapters 3 and 4.

12
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J. Marine water quality monitoring - Capacity needs

In the following paragraphs capacity needs are forther discussed and finally a detailed process forward is
suppested in chapter 4.

3.1 Information on the current siuadon in Myanmar

Our view on the marine water quality monitoring in Myanmar is desedbed on the basis of the information
we received during the visit to the University of Yanpon in June 2014 and other information we hawve
receimed thronph “Integprated Water Resources Manapement — Institntional Building and Training™ under
the MNorwegian — Myanmar cooperation. Hence the conclusions in the following chapters are based on
limited information This should be acknowledped when extrapolating the concinsions to be valid mational
wise.

Pressure on the coastal zone in the Bay of Benpal is increasing. There are 400 million people living along
the coast of the bay - most of them dependent on ecosystem services from marine areas. In addifion to
finture development of the state of the coastal environment. The BOBLME-project defines habitat
destroction as one of the main challenges in the coastal zone. Coral reefs, mangroves and sea prass beds
are defined as the most important habitats along the coast. They are all exposed to an increased pressure.

The Deparmment of Chemistry, University of Yangon have committed and skilled professionals. It seems
that many of the scientists are quite specialized in their expertise and there are needs for courses and
training within applied sclentific work in the context of environmental assessments and developing marine
mOonitonng: programs.

hionitoring and mapping is done nationally, bat seems to be non-systematic and andomly performed,
reparding both the scientific desipn and subsequent uwse of the data collected. This contributes to the lack
of kEnowledpe on the over-all state of the environment along the coast Necessary infrastructure for coastal
monitorng seems to be poody developed, lacking basic equipment both on a laboratory scale and for the

Sectoral division and long decizion-making lines appears to limit the cooperation between sectors that is
required to achieve a sound and coordinated management of the coastal zone. Information sharing amaong
different sectors needs to be improved. Bepnlation and environmentsl impact assessment of established
and new activities in the coastal zone seem weak. To our information, requirements to perform
environmental impact assessments for planned activities in the coastal zone of Myanmar are cnly to a
certain depree developed. Consequently, there is a need to instiationalize effective and sound coastal
water management This means to develop repulations, puidelines, laws and new legislations for project
impact analyzis.

3.2 Capacity needs

EBased on observations and discassions during our stay, capacity needs relate both to infrastroctare amd
staff at the Department of Chemistry as such, but also national needs to address assessments, monitoring
and remedial actions in the Myanmar coastal zone. From that perspective, capacity building is necessary
on several levels:

1) Individual level
Z) Institutional level
3) System level

13
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We will focus on capacity building on individaal and instintional level

3.2.1 Laboratory

There is a strong need to strengthen and opprade the laboratory capabilities at the Department of
Chemistry. In the context of being able to perform marine pollution and water quality monitoring to
international standards, laboratory facilities need far-reaching upprading. This inclodes rebuilding the
laboratores or alternatively a constction of new facilities, new hardware, chemicals and anakrtical
instruments. Having an updated and equipped laboratory is a prerequisite for addressing assessment and
monitorng work. In apgrading the laboratory, attention shouold also be given to personnel safety to avoid
exposure to barmfinl substances.

3.2.2 Traamng and mentonng

Platforms for training and project collaboration for scientific staff should be developed. This should
inchnde mentoring and training related to analytical chemistry, monitornng methods, project management
and muoltidisciplinary team-work. Coe way of fostering this could be throngh increased co-operation with
WNIVA. MNIVA has more than 25 vears of experience in desipning., ponning and leading larpe national
monitoring programs. Training of Myanmar staff could be done by trining visits to NIVA in Norway,
combined with seminars and practical training on site in Myanmar. Pilot projects in eoastal areas might
pive opportunities for Jearning by doing’.

3.2.3 Analyoeal quahlity assurance

Omality of analytical results is important The system for quality assurance of chemical analysis should be
evaluated and eventmally updated, for example through intercomparison exercises. Trining and mentoring
will also be an important task to assure high goality analvtical work

3.2.4 Framework for momtonng

Inteprated Coastal Zone Management (TCZA) is required to effectively manage MMyanmar’s coastal waters
respurces in a coordinated manner. As part of this a scientifically based monitoring of the eoast - based on
feasible, cost-effective and robust methods, shoald be established. Begional water management plans
bazed on watersheds are probably more understandable and engaging than larger national plans. A
customized version of the European Water Framevwork Directive in line with the drafted National Water
Pramework Directive for AMyanmar coold be a suitable model to achieve holistic water monitorng with
regional engarement. Theﬁamem:kdimﬁwisbmednnfummainpﬂhn{c[ECEﬂlij:

1} Coordinated action to achieve ‘pood status’ for all waters, inchiding surface and groundwater.

Z) Setting up a water management system based on natural fver basin districts, crossing regional and
national boundaries.

<) Inteprated water management, bringing different water management issues into one famework.
4) Active involvement of interested parties and consultation of the public.

J.2.5 Strategy for data collection and handhng

As far as possible, data collection should be done according to international standards. The most relevant
binlogical quality elements and supporting parameters for monitodng mnst be chosen — distribution,
availability, cost, and their relevance as indicators on impact from stressors must all be considered.
Sampling design is of certain importance, this inchides overall principles involved with sampling efforts,

Chemical status of the coastal environment is generally defined i terms of compliance with quality
standards for chemical sobstances in different matrix (water, biota, sediment). There are 2 number of

standards established for chemical substances at Boropean level and these should be considered
for the Myanmar coastal environment. As far as we know, there is litfle baseline information cn the
chemical status in Myanmar waters and thus, screening for micro pollntants in the coastal environment
might be necessary.

14
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Existing infrastructure as platform for monitoring should be evalnated. The totl length of the coastline of
hivanmar is almost Z000km and there is need for cost-effective monitoring methods. Satellite based
systems can provide extensive coverage of the sea surface in a short ime and has therefore become
important sensors for operational mopitoring of the marine environment Commercial vessels make
regular transits along the coast and on the ocean and may offer an excellent opporumity to collect
impnmn'radmﬁﬁcd.m.'l'hismnneptiﬁknnwnas*ﬂhilssnfnppnmmw’{ﬂﬂﬂﬂ-ﬂmmﬂmﬁnnfmm
commercial vessels will allow mereased coverags, frequency, repeatability, duntion, and convenience
compared to n:dm.m:lmsﬂmhwssels_mﬁgzmhﬂwshmmph from BIVAs database
system called Ferrybox. Ferrybox collects monitoring data from commercial vessels in Morway.

Chi-a in outer Oslofjord 2008

Figure 3. Ferrybox-sampling. based on the poneciple of S0O0F, pives data with high ternporal and spatial
resolution. Example from the monitoring of chlorophyll-a in outer Oslofjord in Norweay.

Practical fieldwork tasks is recommended to be carded oot in 2 pilot project setting, also including on-the-
job training for water type characterisation, classification of environmental status, setting environmental
poals, mitipating measure analysis, water manapement plans, ete.

During oor visit in Myanmar cur impression was that it is necessary to strengthen the management of the
existing marine protected areas in Ayanmar. It may also be necessary to create addifional protected areas.
MFAs are important refopees for the marine life, and as 5o also functioning as reference areas for the
assessment of sams of the non-protected areas.

By combining data on species, habitat distribation and bicdiversity indices with information on
envircnmental conditions, haman impacts and other stressors, the relationships between the biology, the
surrounding environment and homan activities may be assessed. If information is made available as full-
COTVERfe maps in peographic information systemys (IS, these relationships may be developed into spatial
maps that may be wsed in spatial manapement and planning, inchoding in coastal zone plans and the work
with marine protected areas.

J.2.6 Pubbc commumication

It mmst be developed a plan for dissemination of results and other information from the monitoring
activities. Active involrement of interested parties and consultation of the public assome that information
on activities and results are available to the poblic in an appesling form.

15
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4. Suggested progress

A progress forward is suppested throuph 8 inferconnected tasks spanning from defining framework,
through mentoring to actual pilot smdies. One of the tasks is related to upprading, rebuilding the
laboratory facilities at the Department of Chemidstry, University of Yangon to be able to perform marine
polintion and water quality monitoring in compliance with international standards. We recognize that the
Asian Research Centre at the University of Yanpon has advanced eguipment and also that a national water
quality laboratory is to be developed at MOECAT under the Norwegian — AMyanmar cooperation (Water
Besources Management Program — freshorater project). It should in a Iater stage be diseussed if upgrading
of marine and freshorater guality laboratories should be coordinated. Tn this report the assumption is to
establish 2 marine water laboratory at the Department of Chemistry.

Task 1: Inception phase

Mo, | Activity Descoption of activity Deeliverahle
11 | Establizhment of Frogram Mames, affiliation and responubilites.
Aanagement Gronp (FLIG) Coordinate with and inclnde BOELIE

12 |Mapping of the national capacities H-rnlden EIP&FMIEEM by
Tisiting other relerant stoachares

1.5 |Esmbhzhment of programms Mames, affiliation and responubilites from
14 Establish oumership to programme Serure information fow and exchange of
mlﬂdlﬂﬁ?ﬁﬁmﬂﬂglﬂ hmdg:bmnﬁeplmm
programme participants heetrreen the differsnt taslks.

15 |5elect case smudy area ﬁrdﬂ:ntnu:imdy’m:ﬁ:l:T::kﬁ-

shiould he ﬂenad.r_u]_lrm :h.el:m}ect:.ud
iz henee presented as 2 task for the
Inception phase

16
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Task 2: Integrated Coastal Zone Management (ICZM)

MNo. | Activity Diescription of actvity Dieliverahls
21 | Smdy and review current Crrerview and shore anatysis of TWERM relevant pobcies,
relevant policies, regolations | regulations and lemishifions in Miyanmar
and lepishtons
232 mpgmﬁmﬁnﬂﬂ Inﬂnde:mmnfmlinq:pmlnhﬂtnlﬂm
approaches to ICTLL
253 |Fropose key elements for Inpludes a proposal for key elements, or principle: which are | Part of taak 2
hiyanmar TCFRL based an relevant for the Miyanmar ICT A famework based on the toro | epor:
national knowledge and aboTe activites.
infermational experiences
24 |Frowde input to the Beport based on the abowe activites Part of task 2
Mational Water Resources mepors
Committes and their Expert
Group
25 ".I.'hemcl:inll‘h:.iniu.g-:aﬂl:ses Iniroduetion to the ET Water Framework and to Aiyanmar TI:l.I.H.L'IIg
in ICTRL Mational Water Framewrork Directire. material
Stakeholder inrolrement and cxpacity building
Mlonitorine of water quality
Surveillanee spatems as IETAL toals
Capacity building on lab quality assuranee and anabysis
Diata-base requirements for storing and uiliring monitodng:
dam
2§ |Fractical oaining courzes in | Fieldwork and hbomtory analyses for charactedzmtion of Training
ICFRL ecclogical statas. This activity should be done in connection | matesial

m Tazk 4, phasze 1 and 2 hpe assumpdion for setwity 26 is
that 2 well-=quipped boat hos been extablished for this

praspose.
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Task 3: Water Qualiry Criteria

Mo, | Activity Description of activity Deliverable
31 | Identify categoces of coastal water | Literature review, defa request from relevant Beport
nze in Myanmor, water quality miniztoes, Seld stodies and stake holder consulaton
requirements and water body types
32 |Identify coastal water gaality Inter-calibration exsreises
3.3 | Identify hiclogical quality elements | Literature revieor on dose-response on rele=rant
W@ﬂﬁmuuaﬂ_gﬂ mectfn::heaﬂmtdmn]ngpuﬂqulm}'dm
ecological sty of Myanmar oater identify gaps of Inowledge
4.4 | Use the physical-chemical and
biclogical results o adust the wates
35 | Trining and competence building | Use of identified key water quality eriteria, establish | Training material
hwdgqqummd p:neednl:es m.dPIEpu.um.mu:]s FProoedhares and
ecclogical smams. mamal:

13
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Task 4: Nanonal Water Quality Laboratory

Tazk 4 is suggested under the assumption that a nationsl labomtory for marine monitoring shoukd be part
of Deparment of Chemistry, University of Yangon Discussion shoold though be held on cooperation
betwreen this aboratory, the laboratory at the Asian Research Centre and the national water quality
laboratory to be developed under the Morwegian-Afyanmar agreement (Integrated Water Eesources

Il.!'.m:l.gm:m!n.t Iusumm:lmﬂ:hngdenlmnnggﬂmu

T':ik4wiﬂbediuidedmmtwuphasestneuﬁum a pood end resolt Phase 1 will inchnde upgrading of

laboratory building and facilities, upgrading or purchazing a well-equipped boat, and training in the use of
field equipment Phaze 2 will inclnde new laboratory equipment and traming in laboratory work.

manasernent,
Anl.l'l.'h.l:ll.nrl:'hnd_-.,thi'r ISIrAnDe,
maintenance, dummtnncuhmhmﬂ
result.

Mo | Activity Description of activity Deliverable
£1 SP-mL'E.clﬁnnoEtanhuiﬂJnuda SPedﬁflﬁ.n.nofmflnﬁn:lnﬂdsmgl:ding Technical report
in.l:l'u.-:ﬁ.ng EﬂdtT.Tmﬂ:lt and boat | watex ql:l]:trll.'h-mmrr Arexs, as hml:ﬁ.u.g @nh;ﬂ.ingllbm_ﬂ
ﬁmhn::,gmumPPt}qmﬂlhnnmds boat and Held
field equipment, boat and other squipment, )
— 42 | Technical insallations and Procorement of techmnical equipment and
npgrading of sxisting laboratory installation  rehabilimtion of the existing
é ) bboratory.
4.3 | Prorurement and smallabon of Gmmlglu:m E.I.'I:nnun:qmpmmr.
b - ; genera] hbomtory equipment, balance, water
sty = distillation nnit, Seld kit and f=ld
nctromemts
4.4 | Trmining and competence building | Analytical methods, quality assurance, Training material
[Fieldy maintenance, dummtnncuhmhmﬂ
) : re=sults, HIE.
45 | Specification of labomtory Specification for sationary laboatory Specifcation
squipment Insoromemts
4.4 | Procursment and tallaton of
laboratory &quipeent
E: 4.7 | Frocurement and installation of Installation of computers for both
- mstromnents and b dam@
and nerwork
E eomper Syt ue w:bu:m".l."hl.s :honldhednu:mcnnlzentun
wvith Task T , Dambaze system
45 Tnnﬁngmdcﬂmp:mhultﬁ.ug 'I'nm.mgse—s:mn:lndeantsﬁmhbnﬂmn‘ 'I'n.l.m:ngm.:.'lﬂ:.ll
(Laboratory) assuranece and HSE
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Task 5: Myanmar National Water Framework Directive

No. | Actwity Drescroption of sctivity Dieliverables
51 Smdy the hMyanmar watex Froduce an orerview of institotons amd lrors n I‘l:hiﬂcpm:
legizlation in light of the EU WFD, | Myanmar; Sgned Intemational cogrendons;
tnidﬂﬂi.ﬁ:r'rn:.:i.hlumed_-.ﬁm Creperal Chlﬂﬂlgﬁ Needs for I.d.in:l:mmts.
adustments sther in the s or n
the Livanmar NWEL.
52 | Identify the corrent administrative | A written deseription / profile of the water Task 5 Repomt
nmits, and ssebor aothorites manaremeant administrative woits, scloding
irrolred i coastal water information of their responsibilities, and their
o S
53 Idensify public and smkeholder Involvement of both the Fenenl public and of I'l:hiR:Pn::

Irrrobre et

siakaholders
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Task 6: Case smdy - Water management Plan

Mo, | Activity Description of activity Dieliverable
6.1 | Identify caze study M:ﬁﬁyﬁﬂ:niﬂnhﬂedinﬁ:kiﬂnﬂpﬁmgh:u}
area
62 | Charyctedsaton Collecting base line data
candidates for heavily modified water bodies, water wse
analysis, preszure anabyss, Oik asseszment.
FProritize ALLOIT TRTEr mana e izzues
6.3 | Monitoring Diesizm sampling program Monitoring of water quality amd
eenlc-g.ﬂ.'l quality in the sslected case sindy areas.
44 | Doty monagement Dt managemeant of monitones data Dt manapemeant plan
for case sindy area
6.5 | Enviconmental goal | The goal setting will consider the different sector user needs,
setting and including civil society. Decding a feasible, a realistic goal
clasufeation of water whjnhbulmee'l:h:tﬁ.ﬁﬁum:use:n:ﬂdswﬂimnlrztﬁﬂugm
guality and ecological | with main stakeholders [water quality, water depth and the
simias :i.IIIPII'.'t o eeos}':tmm:.}
Claszify the water bodiss according to vrater nser eriteria and
the iral claszification schemms
65 | Abatement measare List of all relevant measures for reaching the aovisomrmentsl

anabysis amd goals, mok mezsares accocding to cost efficiency, priootizing
abatement among abatermesnt meaares
POOFTADIISE.
6.7 | Poblc and Specifying a proposal on bow and when and who will be
stakehold=r imvolbred.
imvolrement on
relecant stages
48 | Water managrment Water managernent plan for thiz case study area Beport
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Task 7: Database system

Mo | Actiwity Descroption of activity Drelirerable
71 'Ili].c-::i.n.g'ufd.m.hﬂs:s}':m Dretermining data base systemn and prepare the Specification
to meet Myanmar coastal database to meet Myanmar coasil water needs
waber meeds. Collect and import availabls historical data
Collect and import GT5 maps and i poswble bmares
T2 S-P-ed.f_lrl.ndFu.n:hlse Spedf}'mﬂPmnhu:tan'hniﬂJequi:Pmﬂn:huia
hordware and sofeare.
T3 | Definine daty manamememnt Defining plan: and rontines Report including plan:
plans and rontines and routines
T4 'I:sl:i.ng,pl:cl:ll.l:ing Diefine and specify new nesds and amendments Specifications
amendrments and opdating according to Myanmar coastal water neads. Implement
the database Liyanmar water quality clazsification procedures in this
diatabase syotenn
T5 'In.i:ni.u.glndnum]_:cm Tninjnglnﬂmmfcm:blﬂdimgincnuh]mz 'Thm:.n.gm.ltzn:l.'l
bLﬂ.dLnginmu‘l:lJzon: :.'ndLn'I:h:usenEﬂ:i:.dlnhls::F::mls
Do a tool for coastal zone monamement.
74 | Training and competence Training and competence building in technical ssues | Training material
building in technical issues reparding this database system

:%:l.rdi.ng database
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Task 8: Management and administration

HNo. | Actieity Descroption of activity Dieliverable
81 | FPropamme coordination Keeping an overview for the whole project and secure Progress ceports
and manarement throuphont | progress accocding to plans
the prosramone
programrmes and projeets, and main responsible perzoms at cooperating
e.r. BOBLAE. mstrintons both in MNorsay and abroad.
83 |Anmmal programme Itz main tks are comominicating project outpuat, Ahmates from
m;gﬂnmtmﬁn_g: manﬁnﬁn.gpng;:u:,m.dcnh:ﬁugmdq:&ﬁugh m.eeh.ng:
ok plan
8.4 | Poblic and smkeholder Bl spomzible for relevant public and stakeboldes
imvolvement on relevant imvolrement throuphont the project
stages
85 |Frepantion of anomal Annual reports will be prepared for anounal consul@ton | Anooal reports
85 |Final programme eport Technical and administrative reports with main results, | Final sepore
hﬂndingminmuh:.&um.ﬂnhm
8.7 |Fimal programms seminar Final propramme seminar to present main projsct Alimute from sarminar

rezalts
Invite all shakeholdsrs that hare been nroboed o dhe
project.
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5. Bridging capacity needs

An apreement has been reached and will shortly be signed betoreen hfanmar and Norway, between the
hiinisiry of Environmental Conservation and Porestry (AdoECaF) and the Norwegian Embassy in
Yanpon, on environmental cooperation. The “Integrated Water Resources Aanapement — Institntional
Enilding and Training™ of this propramme focmses on fiture cooperative activities that can assist
hivanmar in establishing efficient Inteprated Water Resources Management (TWEM) approaches.
Presently, a three year programme (2015 — 2017) is under development and consists of four groups of
Icm --EE-

#* Integrated Water Recources Management (TWEA) in the Sittaung River and the Bago
River: Based on the drafted Myanmar Mational Water Pramework Directive (WINWILDY) make
adstments and application of the Enropean EU Water Framework Directive on common Water
Policy (WFD)) in the context of conditions in Afyanmar. The Sittaung River Basin was chosen as a
case sidy site for identifying how the WED could be applied within the Myanmar administrative
system. Practical WD work tasks should be cammied out in a small gver (the Bago River, a
neighbouring fver to the Sitaung River); including on-the-job tmining for practical water
management (characterisation, monitoring, cassification, setiing environmental goals, mitipating
mEASUre analysis, water manzpenvent plan, ete.)

#*  Monitoring activities in Inlay Lake; water guality, aquatic vepetation, phytoplankfon,
sedimentation, loss of free lake surface, ete. This will provide opportunities for on-the-job
training in WFD hke-monitoring concepts. A database is necessary to store and manage the
monitorng data and appurtenant information, and should be developed to filfll Myanmar's
nesds.

*=  TWRM tools; develop recommendations and provide input to the drafted National Water
Pramework Directive, the National Water Policy and Water Quality Guidelines for general
ecological stains. Support preparations for a review ofwater nse needs, and for stakeholder
involvement in the development of the water manapement plan. A database to manape data is
also 3 key tool in IWWREAL

#  Ectablich a national water quality laboratory. Upgrade and modemise the laboratory at
MOBECAF and train personnel Firstly establish methods for general water guality, then prepare
for the establishment of methods for heavy metals and organic micro-pollntants which are
expected to be included as part of 2 pext pedcd of cooperation between MMyanmar and Morway
on environmental issmes and TWEL

In our view, bodging capacity needs related to inteprated coastal zone management in RMyanmar can
benefit substantially on close cooperation with the just started Infeprated Water Besources Manapement
programme. The Norwegian Embassy in Yanpon plays an important role in developing this progmamme.
Possible extention of the fresh water project to the marine environmeent was therefore one of the
diseussions we had doring cur meeting with first secretary Marte Eriseid at the Morwegian Embassy in
Yangon The Norwepian invobrement pm'seuﬂvfu-msesun frech water issues. However, the possibilities
of addressing the capacity needs outlined above in cooperation with the “Integrated Water Eesources
Management — Institntional Building and TriningProject” under Norwegian — AMyanmar agreement to: be

'I'I:ENu{weEian Embassy n Yangon pointed oot the Norwegian Agency for Development Cooperation
(NOBADY) for discussions on the possibilities to address coastal zone issues under the Bay of Bengal
Larpe Marine Ecosystem project. To that end, WORAD senior advisor Helle Biseth informed that
hiyvanmar js poodtized and plans are under development Pocus areas to be inchuded will also depend on
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financial pricoties made by the Norwegian Government. The conchusion from the contact with senior
advisor Helle Biseth is that we will contiome to update NOBAD for the purpose of seeking possibilities
for addressing capacity needs and cooperntion betoreen Norway and Afyanmar on coastl zone
mmanagement.

Norway has since 2005 established the so-called “C4l for development” program The objective is to
facilitate economically, socially and environmentally responsible management of petrolenm resoorces.
Through this propram Norway assists cooperating countries with capacity building within, among others,
respurce and environmental management The “Oil for development™ program is a cooperation between
the Ministry of Poreign Affairs, AMinistry of Petrolenm and Enerpy, Ministry of Pinance, and Ministry of
Climate and Environment The Norwegian Environment Agpency (WEA) has a central position within the
programme. In discussions with chief enpineer Eristin Eine we were informed that “0il for
development™ plans relevant for Myanmar will be worked on the coming vear and that plans to address
capacity needs as outlined above could be discussed when the program was more developed.

Institute for hiarine Research (IME) at Bergen, Norway, has for many years mmn projects on monitonng
fishery resources in developing countries under the so-called “TNansen program™. The propram, financed
by MOBAD and FAQ, has inchnded cruises to the Bay of Bengal under the Bay of Benpal Larpe Marine
Ecosystem project, last im 2013, IME has applied to Norwegian officials for continning work in the area.
WNIVA has institotional cooperation agreements with IR and we have shared information on the two
institute’s activity in Myanmar,Bay of Bengal This could open for foture cooperation regarding coastal
zone issnes. The contact will be followed up, in partienlar related to the “0il for development™ program,
in order to make effort for fotare work in Ayanmar,
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6. Conclusions

The following overall conclesions can be drawn from the discussions regarding needs for perfomming
marine water quality monitodng in hyanmar

®  There are significant eapacity needs in order to perform eoastal zone management activities
hin | ional jard

*  Capacity needs inchide development of framework for integrated coastal zone management,
training and mentorng, laboratory upprading and including mstromentations and
infrastmctore,/ equipment for feld work (rvailability of boats)
Capacity development must inclnde and be coordinated with BOBLME objectives
Brdging capacity needs can benefit sobstantially if coordinated £ ex. with the jost started
“Inteprated Water Resources Manapement — Institntional Building and Taining Project” under
the Morwegian — Myanmar cooperation

*  Brdping capacity need is dependent on financial support. This has to be developed ia. under the
MNorwegian — hMyanmar environmenital cooperation.

*  Contact with Morwegian officials will be contioned in order to establish cooperative programs
within marine water quality monitoring in Myanmar
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