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1 INTRODUCTION

The UN Environment GEMS/Water Capacity Development Centre (CDC) is a component of the
UN Environment GEMS/Wateprogrammel. It is based in he Environmental Research Institute,
University College Cork and was founded in September 2015 to provide global capacity
development in freshwater quality monitoring and assessment. GEMS/Water édsothe support
programme for data collection forSustainéble Development Goal $DG indicator 6.3.2 ofUN

7 A O Alieréxed Monitoring Initiative. The CDC therefore currently has two main roles: (i)
providing training and advice that encourages and supports water quality monitoring and the
sharing of monitoring data with the global water quality database, GEMStat, and (ii) providing
information, advice and capacity development for the SDG indicator for ambient water quality.

The CDC hosted a workshop i@ork, Ireland in March 2019. Thisvorkshop was part of a sées
designed to build a global picture ofreshwater quality monitoring activities, and to identify
strengths andcapacity gaps that coulde addressed by the work of th€DCThis event, which
focused on countries from the Eastern Europe and Central Asiegions shown in Figure 1, added
to the list of successful workshopsheld in the Africaregion, in the Latin Americaand Caribbean
region, and in the Asia Pacific regiarmhe objectives of this workshop were to:

9 introduce the revised and restructured GEMS/Water programme

9 introduce the fundamental principles of ambient water quality monitoring and the
monitoring approaches that can be used

9 identify monitoring needs in rivers, lakes and reservoirs that will provide appopriate
information for management purposes at national, regional and global levels

9 introduce indicator SDG 6.3.2 for ambient water quality and explore the barriers to
reporting at national level, and

1 identify capacity development needs relating to water quality monitoring and
assessment in the region and explore mechanisms for increasingpacity.

Engagement between GEMS/Water and countries the Eastern Europe and Central Asia
regions had been limited prior to the workshop. As demonstratedduring the successful
implementation of similar events, thisworkshop served as a catalyst and helped testablishthe
foundation for engagement between countries and GESMWater. The outcomes of the
workshop include:

9 creation of a regional network of GEMS/Water partner countriewith new national focal
points establishedin each country,

1 information was gatheredabout current ambient water quality monitoring and
assessment activitiesand capacities;

1 information and national views on the role of water quality monitoring in providing
information for water resources policy and managementere collated;

i data exchange links and caperation between the region and UNEnvironment and the
GBVIS/Water Centreswere established;

9 capacity developmentneedsand the modes of the deliveryor future GEMS/Water
training courses in the regiorwere discussedand

9 SDGndicator 6.3.2 for ambient water qualitywas presentedand feedbackwas gathered
on engagement with thelndicator in the region.

1 https://www.unenvironment.org/explore -topics/water/what -we-do/monitoring -water-quality
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2 WORKSHOM®AY 1

The workshop openedwith an official welcome and opening remarksfrom the Director of the
CDC, Dr Deborah Chapmawarm regards and comments were also provided by Hartwig
Kremer, the head of GEMS/Water via a video link from Nairobfhis was followed bya round
the table session that gave each participant the opportunity to introduce themselves and the
institution .

Introductory presentations were delivered outlining the workshop objectives,the GEMS/Water
programme, the GEMStadlatabase and the future plan®f the programme The remainder of the
day was given to the country representatives to describe and discuss their freshwater quality
monitoring and assessment activities. Each participarworked to a presentation templatethat
had been providedprior to the workshop. This ensuredthat the information presentedwas
standardisedand comparable A summary of each country presentation is given below, followed
by a section listing key points identifying similarities and differencesas well as strengths and
weaknesses between countries.

Russian Federation

Kazakhstan

_Geolgin/
Azerbaijan

Figure 1: Countries represented by the workshop participants

2.1 ALBANIA

In Albania the responsibility of water resource management is divided between several
organisations. Up until 2018 it was divided betweerMinistry of Agriculture, Foodand Rural
Development,the Ministry of Tourism and Environment and National Environment Agencyand
TechnicalSecretariatof National Water Councilat the Prime - E 1 E (fiide.0e6 in2018 the
National Agencyof Water ResourcefNAWR)was established. This organisatioincludesthe
directorate of Water Policies of the Ministry of Agriculture, andthe TechnicalSecretariatof the
Water Council. Water quality monitoring is oordinated by the National EnvironmentAgency
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(NEA).The NEA undertakes monitoring programmes that areapproved by the Minister of
Environment.

Water quality sample collection and analysis is subcontracteth specialisedinstitutions such as
the Institute of Public Health that analysebathing waters quality for beaches. The data are
gathered and analyed by NEAand published in the annualStateof Environment Report.

In preparation for membership of theEuropean Union EU) Albania is working towards
compliance with requirements ofthe Water Framework Directive WFD). This falls under the
jurisdiction of NAWR and includes the drafting and approval ofis river basinmanagement
plans, based on avater strategy documentcompiled with the assistanceof a consultancyin
2017.

AquaNEX is an EU fundedhterreg project aimed at improving sustainable water resources
managementin the region andenhandng its efficiency with the WFDapplication. This project is
using theVjosariver basinasa pilot study, and aims to identif new indicators for monitoring
under the guidanceof Aristoteles University of Thessaloniki.

2.2 AZERBAIJAN

Monitoring of surface freshwaters is under the remit of the National Monitoring Department of
the Ministry of Ecology and Natural Resource#zerbaijanis divided into 44 river basins, with
seven major lakes. ®undwater bodies have been delineated for the north westf the country
and are monitored by the National @ological Intelligence Service.

Rivers are monitored at either monthly or quarterly frequencies Somesurface waters are
monitored for water quality in conjunction with hydrological monitoring, butthere is limited
overlap between these monitoring locations and those used exclusiyefor water quality
monitoring.

Water quality sampleanalysis ismanaged by thecentral laboratory based in Baku with support
from two smaller regional laboratories in Gazakh and Beilagan. Tlieree laboratories together
analysel086 samples per yearwith approximately 80 per cent beinganalysedby the certral
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laboratory. Biological monitoring is undertakenat 21 river monitoring locations, and for three
suburban lakes of Baku City

Water quality data are stored within eachiaboratory and are forwardedto the State Statistical
Committee who have the responsibility to submit relevant data tthe Food and Agriculture
Organization (FAQ for inclusion in their Aquastatdatabase although this database does not
explicitly include information on ambient water quality. Data have been available in electronic
format since 1994. Water quality and hydrological data are freely available.

The central water quality laboratory is switching from operating under GOSTstandardsto the
ISO 17025standard by the end of 2019 The GOST standards were developed during the Soviet
Union era and are maintained under Hro-Asian Council for Standardization, Metrology and
Certification (EASC) All laboratories employ a quality assurance plan and participate
international intercali bration exercises such as one in conjunction witithe Environment
AgencyAustria in 2018.

The National Monitoring Department publishes anonthly water quality bulletin which is
forwarded to the Ministry of Ecology and Natural ResourcedAdditionally, collated information
is forwarded to the Environmental Policy Department ofthe Ministry to help inform policy.

2.3 BOSNIAANDHERZESOVINA

Responsibility for monitoring water quality is divided between threeinstitutions : the Agency
for the Watershed of SavaRiver (AWSR) the Agencyfor Watershed of the Adriatic Sea(AWAS),
and the public institution /ode3 O B QEIVESH

Bosnia and Herzegovina is divided into the Sava and the Adriatic river basins. There is one large
and several smaller lakes. Groundwaters have bealivided into 108 distinct groundwater

bodies. There are approximately 500 monitoring stations defined to monitor surface waters and
25 monitoring wells for groundwaters. Of the defined water bodies, approximately 30 per cent

of surface water bodies and 3 per centof ground water bodieshavea monitoring station. The
frequency of sample collection ranges between monthly to quarterly for rivers, quarterly for

lakes and biannually for groundwaters. There are 135 hydrological monitoring stations across
the country. Around ten per cent of vater bodiesare assessed for bothguality and quantity.

Physicochemical parameters are routinely monitored including heavy metaland EU priority
list substances. Biological and microbiological approaches to monitoring aedso used- these
include phytoplankton, phytobenthos and macroinvertebrates. There are also limited fish and
macrophyte monitoring programmes. Between the three institutions responsible for
monitoring , there are approximately 1900 samples analysedvith t he majority being analysed
by the AWRS laboratory.

Each institution maintains their own separate database. Some of the AWAS data are made
available online, with additional dataare available upon request. Data are sharedith the
International Commission for the Protection of the Danube River (ICPDR), and the Trans
National Monitoring Network (TNMN).

All laboratories that perform water quality analyses areaccreditedaccordingto 1SO17025.
Thereis no national accreditation system,but two Ministries give authorisation for laboratories
that conduct analysisof water (waste and ambient). In total there are20 laboratories that are
authorised. There is currently no national inter-laboratory calibration initiative, but
laboratories participate in several international schemes that operate in the region.

6
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AWAS publishes water quality dataon-line annualy for surface and groundwaters. To date,
there has only been a singl&tateof the Environment report which was published in 2012.
Water quality data were used in this report.

Water quality data are usedfor developingstrategiesin water managementfor two entities:
Integrated Water ManagementStrategyof Federation of Boshiaand Herzegoving and the
Integrated Water Managemen Strategyof the Republicof Srpska. In addition, water quality
data are used foriver basin managementplans prepared in line with WFD.

2.4 CROATIA

Monitoring of water resource quality is the responsibility of Croatian Waterswhich is underthe
Ministry of Environment and Energy.Croatiais divided primarily into the Danubeand Adriatic
river basinswith sevennatural lakes and 39 artificial reservoirs aswell askarstic and alluvial
aquifers.

As amember of the EU, Croatiareports to the European Commissiorunder the WFD.Croatia
hassettargets to achievefull compliancewith reporting requirements, and currently usesan
extensivemonitoring network that includes over 700 monitoring locations for surfacewaters,
and over 450 groundwater locations that are usedto fulfill objectivesof surveillance,
operational and investigative monitoring programmes.Rivers and lakesand karstic aquifers are
sampledon amonthly basis,whereasalluvial aquifers are sampledquarterly. In addition, there
is an extensivehydrological monitoring network.

Monitoring programmesinclude physico-chemical,priority substancesas described in the WFD
biological and microbiological parameters.In addition, macrolide and sulphonamide antibiotics
are alsomonitored.

The majority of analysesare completed by the Central Water ManagementLaboratory of
CroatianWaters. The laboratory is supported by universities, researchinstitutes, public health
institutes and private laboratories, which help with analyses that require specialised
techniques.

Water quality data are stored centrally and are madefreely available via requestsfor
information. Online summary reports will be madeavailablein the near future. Arequirement
of the WFDis that countries submit data to the Water Information Systemfor Europe (WISE).
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Data are alsosharedwith the International Commissionfor the Protection of the DanubeRiver
(ICPDR)andthe International SavaRiver BasinCommission(ISRBC).

Any laboratory that analyseswater quality on behalf of Croatian Waters must be authorised by
the Ministry , and therefore requires accreditation issuedby the Croatian Accreditation Agency
in accordancewith 1ISO17025.

Water quality data are not currently published but national water quality reports are produced
every year for rivers, lakesand groundwaters. Water quality dataare usedfor river basin
managementplans for the assessmenbf water body status and water quality data are alsoused
in the annual Stateof the Environment Report. This report supplies information that assistsin
developing water policy and national strategies.

2.5 GEORGIA

The National Environmental Agencyof the Ministry of Environment Protection and Agriculture

is the organisation responsible for monitoring water quality in Georgia.Routine monitoring
beganin the 1960s, activity reacheda peakduring the 1980s but then declined during the

1990s until 2004. With the assistanceof foreign assistanceprogrammes, monitoring activities
were reinvigorated around 2004 with upgradesto the monitoring infrastructure. Georgia signed
an Association Agreement with the EU in 2014. As part of this agreement, River Basin
Management Plans are to be prepared, water quality monitoring programmes established, and
polluted waters identified.

Suface waters drain either west to the Black Seaor easttowards the CaspianSea At present,

the water quality monitoring network coversonly asmall portion of water bodies. In total 1,000
water samples were analysed in 2017. From the Black Seatchment408 samples were taken
from 44 rivers at 70 monitoring locations. From the Caspian Sea catchment 560 samples were
taken from 35 rivers at 62 monitoring locations. In addition, 15 lakes and 2 reservoirs were
sampled, and during the bathing season 17 samplesere taken at three locations of Thilisi Sea,
Lisi Lake and Turtle LakeLastly, studies have beenconducted on 41 groundwater monitoring
locations. Depending on the significance of the monitoring location, samples were either
collected monthly or quaterly for surface waters, and twotimes per year for ground waters
There is an upward trend in the number of monitoring stations and analyses year on year.

Analyses are undertaken by three laboratories under the Agency:Batumi, Kutaisi and Thilisi
laboratories. The parametersmeasuredinclude physico-chemical,biological and
microbiological. In addition, specificcompoundsincluding heavy metals and organics, suchas
polycyclic aromatic hydrocarbons (PAHs)and similar compounds are measured.

Dataare stored in eachof the three laboratories, but are also stored centrally in the main Thilisi
laboratory. Sincerecords began the data have beenavailable upon requestand, more recently,
monthly and annualsummariesare published online. Dataare not currently sharedwith
international databasessuchas GEMStat.

Georgiadoesnot currently haveareferencelaboratory, but almost all laboratories that analyse
ambient water quality samplesare accredited by the national accreditation body and have
quality assuranceplansin place, and partake in both national and international inter -laboratory
calibration exercises.
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In addition to the monthly and annual reports, data generatedare usedto inform the Stateof
Environment Reportandto developwater policy and national strategy.

2.6 KAZAKHSTAN

The organisation responsible for monitoring ambient water quality in Kazakhstanis
Kazhydrometbasedin the Ministry of Energy.The agencywas establishedin 1922 and
currently employsapproximately 3500 staffin 15 branchesacrossthe country.

Kazakhstanis divided into eight river basinsand hasnumerous large lakesand reservoirs.
There isan extensivehydrological monitoring network with 307 surfacewater monitoring
locations. Thesestations are alsousedto collect water quality samples Including the
hydrological stations, there are atotal of 404 siteson 133 water bodiesthat are usedto collect
water quality data.

There are approximately 60 water quality parameters measuredas part of the monitoring
programme. Theseinclude commonly measuredphysico-chemicalparametersaswell as
specific pollutants suchaspetroleum products, phenols,heavy metals and pesticides.For water
bodiesidentified asfisheries, maximum allowable concentrations have beendefined for certain
pollutants suchasmetals.For assessmenpurposesawater quality index called the
Comprehensivelndexof Impurity of Water is used.This processcategoriseswater bodiesinto
groups suchasnormative clean through to extremelyhigh levelof contamination.

Water bulletins include information on water quality, and are availablethrough the
Kazhydrometwebsite. Thesereports are available at monthly, quarterly, biannual and annual
frequencies.Reporting on the quantity and quality of water is especiallyrelevant in Kazakhstan
for transboundary waters. There are sharedwater bodieswith the RussianFederation,Kyrgyz
Republicand Republicof Uzbekistancomprising 31 transboundary rivers.

The Water ResourcesCommittee of the Ministry of Agriculture is involved in developing Sate
policy on useand protection of water supply and wastewater management.The committee
developsplans for integrated useand protection of water resourcesof the main rivers and other
water bodiesin the Republic.

2.7 MONTENEGRO
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The Department for Water Managementbasedin the Ministry of Agriculture and Rural
Developmentis responsible for proposing, and theimplementation of, policies in the water
sector and for adoption of planning documents.

Montenegrois divided into two main river basins:the Adriatic and the Danube.There are 36
natural lakesand the geologyis divided 60 to 40 per centinto karstic, non-karstic respectively.

Legislation around water quality in the country focusseson drinking water supply and effluent
discharges but classification of ambient water quality is embeddedin the Water Law that
stipulates routine monitoring. This is undertaken by the Institute for Hidrometeorology and
Seizmology(IHMS). The monitoring network specifies36 stations on rivers, 36 on lakesand six
monitoring wells for groundwaters. There is an establishedhydrological monitoring network.

Many common physico-chemical parameters and microbiological parametersare monitored
routinely . Theseanalysesare performed by the accredited central Laboratory for Water Quality
Testing. The EUpriority monitoring list and biological analyseswill be addedto the list of
parametersmonitored, and thesewill be done by support laboratories until the necessary
capacitycanbe developedin the central laboratory. Other accredited laboratories in the country
include the Centrefor EcotoxicologicalTesting of Montenegro,the Institute for Public Health of
Montenegro andthe Institute of Marine Biology.

Datamanagementusesan Exceltbasedsystemthat is stored centrally, but The Water
Administration plansto developaWater Information Systemin the future. The central
laboratory wasfirst accreditedin 2010, and currently hasvalid accreditation until 2022. In
accordancewith the requirements of MESTENISO/IEC17025, a quality assuranceplan is in
place. The laboratory alsatrticipates in a performance evaluation schemeorganised by Sigma
Aldrich.

Water quality data are usedin an annual Water Quality Report that is available online, and
findings of this report are usedin the Environmental Report of Montenegro.Under the
conditions of an EUaccessioncountry, Montenegroalso submits data to the EuropeanNetwork
for Observationand Information (EIONET).

2.8 RUSSIANFEDERATION

Roshydromet is the department responsible for services in the field of hydrometeorology,
environmental monitoring and pollution. This organisation has several divisions such as seven
territorial D epartments, 24 regional Administrations of Hydroneteorology and Environmental
Monitoring with 62 local Centres 17 Researchristitutions and other subordinate organisations.

There are several legal standards for ambient water quality established for the maximum
permissible concentrations for chemicals irthe water used for drinking and domestic use, and
for harmful substances inwater bodies of fisheries significance.

Hydrological monitoring is undertaken by theState Hydrological Institute. There is an extensive
monitoring network and 56 per cent of stations are used for both hydrological and water quality
monitoring.

The Hydrochemical Institute is responsible for water quality monitoring. In excess of 1100
water bodies have been definedrad are included in the monitoring network. Approximately 90
per cent of these waterbodies are routinely monitored using over 1600 monitoring stations. The

10
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frequency of sampling depends on the ation category and ranges from fouto 365 times per
year.

Thewater quality parameters monitored include common physicechemical parameters
(temperature, colour, turbidity, odour, pH, ORP, EC) and chemical parameters (suspended
solids, dissolved gases, major ions, nutrients, BOD5, COD, oil products, phenols, suafiast
metals, pesticides, PAH and some specific substances). Biological analyses include structural
and functional characteristics of ecosystems using zooplankton, phytoplankton, zoobenthos,
periphyton and macrophyte characteristics. Optional measures ofater quality include
substances attached to particulate matter such as pesticides, PAHs, oil products and heavy
metals.

The laboratories of the Local Centres organise samplinglepending on the programme

objectives, season and hydrological state of the watbodies. Analyses are either performeth

situ, using mobile laboratories or transported to one of 100 local laboratories. In 2017 there

were 27,498 water samples and 236 sediment samples analysed. This produced 697,874 results
for more than 100 parametes.

Data are stored centrally in the Hydrochemical Institute. Since 199#lata from 27 water
observation stations for 22 parameters have been shared with GEMStat annually. Analytical
results are collated into the "Surface Water Quality of the Russian Fedé&on" report annually.

Most water quality laboratories are accreditedto ISO17025 by the Federal Service for
Accreditation. All laboratories participate in national intercalibration exercisesprovided by the
Hydrochemical Institute annually.

2.9 SERBIA

Water resourcesin the Republicof Serbia are monitored by two agencieswater quantity is
measuredby the Hydrometeorological Institute for Water Quantity ; and water quality by the
SerbianEnvironmental Protection Agency(SEPA)of the Ministry of Environmental Protection.

Thevastmajority of Serbiadrains to the DanubeRiver, although a small sectionin the south of
the country drains to the Adriatic Sealn preparation for EUmembership, Serbiahasdefined
498 surfacewater bodies. Thesehavebeenclassifiedinto rivers, heavily modified water bodies,
artificial water bodiesand lakes.The surfacewater monitoring network includes 50 monitoring
locations for surveillance monitoring. For groundwaters, 153 water bodies have beendefined.

11
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Thelegalbasisfor the managementof freshwaters is supported by adoption of the Water Law in
2010. Bylaws have beenpassedthat ensure adequateconditions for harmonization of
monitoring of surfacewater statuswith the requirements of the WFD.Theseinclude bylaws
suchasthe O 8gulation on emissionlimit valuesof priority and priority hazardoussubstances
which pollute surfacewaters and deadlinesfor their achievemend.

Monitoring of freshwaters includes physicechemical, biological and EU priority list parameters,
as well as nonpriority list substances as described by the WFD. Biological monitoring includes
methods that use macro invertebrates, phytobenthos, phytoplankton (within SEPA),
macrophytes and fish. Anobile laboratory is available for investigating lakes and incidents.

The frequency of samplecollection is basedon the parameter and classification of thewater
body. For example,physico-chemicalsamplesfrom rivers are collectedand analysedon a
monthly basis,whereas macroinvertebrates are analysedbiannually.

Dataare stored centrally by SEPAandthere is aplan to introduce a Water Information System
in the near future. There are historical water quality datafrom the 1950s. Data are not directly
available,but there are summary reports published annually. Dataare sharedinternationally
with the ICPDRandthe EEA.

SEPAaboratories have beenaccreditedsince 2006 and are currently undergoing preparation
for the next review. Participation in performance evaluation studies is part of the quality
assuranceprocedures,andthe laboratory participates annually.

Efforts to expandthe monitoring network are ongoing,and a projectto complete ariver
typology study to allow water quality of unmonitored water bodiesto be inferred from
monitored water bodies is planned A key priority is to build the capacity of SEPAstaff to enable
compliancewith WFDreporting. Thereis currently a staff shortagebut regional monitoring
centresare required to ensurethe timely analysisof samples.

2.10 SUMMARYOFCOUNTRWYRESENTATIONS

The country presentations and follow up question and answer sessions highlighted many
interesting similarities and differences between the countriesAs a general observation, the
monitoring activities and capacity of countries to monitor and assess their freshwaters was
much greater than for other world regions whereGEMS/Water have undertakersimilar
exercises. Also, the data management and reporting structures were more advanced aearly
all countries mentioned that they published annual reports that included a water quality aspect.
Also, the value of quality assurance was recognised universally and all countries applik&xD
standards and usedat least one accredited laboratoryWhere all laboratories were not
accredited, efforts were being made to seek accreditatiofor all laboratories.

The influence of the WFD was noted in the different country presentations. The EU member
country (Croatia), EU candidate or potential EU candide countries (Albania, Bosnia and
Herzegovina, Montenegro and Serbia) emphasised the importance of developing biological
methods if they were not already in place. This was to help meet the reporting requirements of
the WFD which places a high priority orbiological methods to monitor freshwater ecosystem
health. The importance of biological methods was not limited to the Ek¢lated countries
because most countries commented on biological methods. The Russian Federation described
an extensive use of biologial methods using multiple taxa, and also Georgia which signed an

12
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Association Agreement with the EU in 2014 are planning to fully harmonise with EU WFD
baseline legislation in the near future.

As noted in other world regions the financial resources necesay to monitor and assess
freshwaters fully were insufficient in certain cases. This has led to monitoring programmes that
may have been designed in fulhut only implemented in part. Efforts to expand monitoring
activities to cover all defined water bodes were highlighted by several participants.

Water quality data were universally available to the public, although in some cases these data
were available upon request only. In rast cases aggregated or summasesl data were available
as part of annualreports or bulletins.

It was made clear thathe alignment between water quantity and water quality monitoring
programmeswas not fully harmonised In many cases the defined monitoring stations had a
degree of overlapbut it was not universal.Collectingwater quality data at water quantity
locations allows accurate flux estimates otompounds such as nutrients or suspended solids to
be made.This is particularly important for transboundary monitoring stations. Similarly
collecting accurate water quantityinformation at defined water quality sites is usefulfor
interpreting water quality data which are often dependent onthe changing flow conditions.

The host Ministries of the bodies responsible for monitoring ambient water qualitydiffered
considerably between countries.This was made clear by the differencef the primary mandate
of the Ministries which included agriculture, energy and environment. This pattern is
recognised globally anddevelops as a consequence tfe history of the organisation. The point
was raised that this can lead to a conflict of interest if thagency responsible for monitoring
ambient water quality falls under the Ministry that is responsiblefor agricultural output. It was
raised that this agricultural output may be prioritised over freshwater ecosystem health. In
most cases thehost ministry had a specific remit of environmentalprotection and it wasfelt
that this was the preferable situation

UN® Wi

GEMS/Water Capacity
) ~2nt Centre
global freshwater
itoring and

3 WORKSHOMAY 2

The format of the secondday included presentations from GEMS/Waterinterspersed with
discussionsessionson the topics raised. The presentations were framed in away to stimulate
discussion and participants were encouraged to interact during the presentation® summary
of each presentationis provided below.

13



UN Environment GEMS/Water Capacity Development Centre  Workshop Report Cork 57 March 2019

3.1 APPROACHESOAMBIENTWATERQUALITYMONITORING

This sessionlooked at various approachesto monitor ambient water quality. Water quality can
be monitored in different ways using physical,chemicaland biological approachesand the most
suitable approachdependson what you needto know in order to managewater resources,and
is alsoinfluenced by the human and financial resourcesavailable and the target audienceof the
data generated.

Water quality is defined by the characteristicsor properties of the water and these
characteristicsgovernits suitability for different usessuchasdrinking water, water for
irrigation, assimilating wastewaters,fisheries and aquaculture, or to maintain healthy aquatic
ecosystemsWater quality canbe monitored using basicparametersthat help to characterise
the geologicaland climatological influenceson the water body; ecosystemrelated parameters
that demonstrate potential human influence on the whole aquatic ecosystem;or contaminants
that demonstrate specificwaste emissionsand the potential for ecosystemdamageor potential
risk for humanuses.

There are alternative approachesto collecting water quality datathat canbe consideredin
addition to traditional physicaland chemicalmonitoring. Someof the main advantagesof these
are that they may be lessexpensiveor may provide a greater spatial or temporal coverage.This
sessionlooked at different approachesincluding: biological, continuous monitoring and sensors,
remote sensingmethods and also citizen and community monitoring approachesand identified
advantagesand disadvantagesthat should be carefully considered.The reasonsfor considering
alternative approacheswere alsoreviewed, suchas:financial constraints, restricted accesso
advancedinstrumentation ; the needfor large spatial coverageand the needfor high frequency
of data collection.

3.2 PROGRAMMBESIGNAND NETWORKDEVELOPMENT

The stepsof developingamonitoring and assessmenprogramme were describedin this
session,including details of eachstep,and how thesestepsare organisedinto three phases:
design;implementation; and assessmentreporting and management.

The essentialrole of the processin designinga sound and reliable monitoring programme was
illustrated , with afocuson how eachstep relies on the previous ones.The iterative nature of the
designprocess,and how essentialit is to define the monitoring programme objectivesclearly
from the outset,and then to refer to them throughout the designprocess,wasdescribed.The
stepsare illustrated in Figure 2below.

3.3 QUALITYASSURANCEORWATERQUALITYMONITORINGAND DATA
GENERATION

Errors canbeintroduced at all stagesof sampling and analysis,and data are not credible if their
quality cannotbe assured.This sessioncoveredthe importance of quality assuranceplans and
the associatedprocedures,and how thesecanhelp to minimise errors. The importance of
applying quality assuranceto field, laboratory and data storage operations and how this should
be considered at the monitoring programme designphase,was highlighted. An overview of
internal and external quality control proceduresin alaboratory and somepractical measures
for ensuring the quality of monitoring results in the field andin the laboratory were also
considered.Oneof the key messagesduring the sessionwasthe needto assignadequate
resourcesto implement a quality assuranceplan - approximately 10 to 20 per cent of the total
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resourcesneededfor a monitoring programme should be devotedto quality assurancej.e.
financial, technical and personnel.

Problem identification,
setting of objectives for the
monitoring programme and
design of the programme

Phase 2: Implementation of
the monitoring programme

presentation
. Int tati nd
reporting and management

action
Management
action

Phase 3: Assessment,

Figure 2: Monitoring and assessment process flowchart (adapted from (Chapman et al., 2005)2

3.4 STORAGEAND QUALITYCONTROIOFWATERQUALITYMONITORINGDATA

Accurateand quality -assuredwater quality monitoring data are the prerequisite for subsequent
data analysis,interpretation and sound managementof water resources.This sessionlooked at
the data componentof designand implementation of amonitoring and assessmenprogramme
and how effective datamanagementhelpsto:

1 meetthe dataquality objectivesand information requirements;

T maximizethe effective useand value of data and information products;

1 ensureappropriate useof dataand information;

i facilitate datasharing and re-use;and

1 ensuresustainability and accessibilityin the long term for re-use of data.

Well planned and manageddata storageis essentialto ensuredataintegrity, to maximize use of
dataandto meetinformation requirements of amonitoring programme. The needto plan and
ensurequality control and assurancemeasuresthrough the entire datalife cyclewas
highlighted, and examplesof good practice were provided.

This sessionalso examinedthe importance of quality assuranceprocessesfor water quality
data. It looked at the various stepsof data collection, data entry and transcription andthe
potential for the introduction of errors. The four basicactivities of data quality assurancewere
described,namely ensuring the quality of data before entry into the data storage;strategiesfor
preventing errors from entering the data storage;monitoring and maintaining data quality
during and after data entry; and documentingthe credibility and quality of stored data.If these

2 Chapman, D. V, Meybeck, M. & Peters, N.E., 2005. Water Quality Monitoringnbyclopedia of Hydrological Scienceshichester,
UK: John Wiley & Sons, Ltd. Availab#: http://doi.wiley.com/10.1002/0470848944.hsa094 [Accessed January 21, 2019].
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stepsare followed, it is then possibleto detectand clearrup dataerrors that were introduced
during the various stepsof datatranscription andto interpret anomalousvalues.

3.5 GEMSTATDATASUBMISSIOMND SHARINGOFDATA

GEMStaturrently holds over four million data points from over three thousand monitoring
stations. Basedon the usagerestrictions imposed by the data owners under the GEMStatlata
policy, selecteddata are available on requestfor researchand assessmenpurposes.The
proceduresfor submitting water quality datato GEMStaiand a casedemonstrating the benefits
of doing sowere presentedduring this session.The data submissionprocedureswere described
in detail, and thesecanbe found at https://gemstat.org/data/data -submission/.

The benefits of sharing datainclude:

1 reducing uncertainty over water quality-dependentinvestments,thereby leadingto
greater private sectorinvestor confidence;

9 increasedinternational investments basedon agenciesrecognisingthe needfor country
infrastructure loans,international aid and collaboration in technologyin order to
develop and expanddata availability;

9 abetter overview of water resource quality by allowing researchersto analyse data
leading to information on status,trends and hotspots in water quality issuesand the
connecteddrivers;

9 improved bilateral cooperation where synergiesaimed at tackling similar water quality
challengeshavebeenidentified z especiallyrelevant for transboundary waters;

1 more support from United Nations programmesaimed at building or improving
monitoring networks, measurementmethodologiesand technologies

The new GEMStatdata portal andits improved functionality that includes new maps, data
visualisation and analysistools was demonstrated.Figure 3 illustrates an example ofone of the
data products available. This showshe average (mean) annual phosphorus concentrations at
the river basin and monitoring station levels for India.

Legend A X

Mean_Annual_Total_Phosphorus_Concentration
Mahanad)

Rivers - Mean Annual Total Phosphorus Concentration
(mg/L)

@ 0.19 (Seriously Disturbed)

Q 0.02-0.1% (Largely Natural - Largely Disturbed)

@ <0.02 (Natural)
Lakes - Mean Annual Total Phosphorus Concentration
(mg/L)

B 0,125 (Seriously Disturbed)

g 0.07-0.125 (Largely Natural - Largely

Disturbed)

B <001 (Natural)
Reservoirs - Mean Annuzl Total Phosphorus
Concentration (mg/L)

& > 0.125 (Seriously Disturbed)

0.01 - 0.125 (Largely Natural - Largely
Disturbed)
W @ <001 (Natursl)
5 Catehmants - Mean Annual Total Phosphorus
- Concentration (mg/L)
= 0,19 (Seriously Disturbed)

0,02 - 0.19 (Largely Natural - Largely Disturbed)

Nl

< 0.02 (Natural)

Figure 3: Data product example from GEMStat data portal showing the mean annual
phosphorus concentration in I ndia on basin and station level
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3.6 DISCUSSIOMISESSION CHALLENGESO DATAMANAGEMENTAND SHARING
OFDATA

There were noticeable differences in the approaches to data management applied by the
countries. Some countries employed afExceltbased systenin laboratories. The data were then
migrated to a database platform for central storage. In some instancesuntries then export the
data back into Excel for trend analysis because they felt the database platform was not user
friendly for these kind of analyses.

One of the key discussion points was the protocol fatorage ofdata that are below the
analytical limit of detection (LoD), or a limit of quantitation (LoQ) applied by a laboratoryThis
is particularly relevant when different laboratories in the same country are using different limit
values. As a recommendation a pictise applied in many laboratories is to record the value in
guestion as half of the LoD (or LoQ), but the LoD itself is recorded along with the method
details. This allows for any uncertainty to be accounted for in future trend analysis. This is
especialy relevant as analytical methods improve over time, and analytical LoDs improve.

A point regarding the protocol for managing historical data was raised. For some countries
historical data can be searched and viewed buas far as the participants were aware, they are

not used for any particular assessment. The formah which historical data are stored can

present a challenge. For example, some data may be stored on floppy disks or in database
formats that are at risk of becoming obsolete in these casesneasures should be taken to
O£ZOOCOOA DPOiI T £6 OEAOA AAOGA OI AT OOOA OEAU AOA
comma separated valudormat, or text format that can be read by any platform. An example

was provided by Dmytro Lisniak of the GEM®/ater Data Centre who described the mammoth

task that was undertaken to transcribe the historical GEMS/Water database to the modern
GEMStat versiory it took two years for this to be accomplished.

The importance of recording the correct analytical methodised, together with the water quality
data, was also raised. This iselevant to ensure that users of the data are comparinge with
like over space or time. There is a risk that comparisons drawn without using this information
could lead to incorrect canclusions. It was pointed out that theChemicalAbstract Number used
by the EUsystemis cumbersomebut powerful.

It was raised that dforts to share data with international organisationsburdens the data

owners. The data sharing process requires the data be formatted according to the needs of

the target database, and this is not always possible using current resources. An added issue for
some countries is that the database platform and associated instructions are often in English
alone.

4 WORKSHOMAYS3

The third day followed a similar structure to day two, with active discussionsessionsbetween
presentations. A summary of each presentation and thateractive sessionsis given below.

4.1 INTRODUCTIONTO SUSTAINABLEDEVELOPMENTGOALINDICATORG6.3.2
AND THEINTEGRATEDMONITORINGNITITIVE FORGOALG6

This sessiondescribedthe background of Agenda2030 and the SustainableDevelopmentGoals,
with afocusonindicator 6.3.2on ambient water quality. The role of GEMS/Waterto implement
the indicator methodology was described. The value of the indicator in assessinghe
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effectivenessof measuresto reduce pollution of freshwaters was emphasisedThe indicator asa
measureof changeover time in the quality of water in rivers, lakesand groundwaters was also
explained.An overview of the methodology was given, and the results from the 2017 global data
drive were summarised. below showsthe indicator scoresreported (colour of circle); an
estimation of the proportion of the country included in the calculation of the indicator (size of
circle) and the monitoring effort in terms of the number of monitoring stations and
measurements taken(location of circle). Countries located at the upper right of the figure used
considerably more datathan thoselocated at the bottom left.

Figure 4: Summary of the 2017 indicator 6.3.2 results (UN Environment, 2018}

4.2 SDGINDICATOR6.3.2METHODOLOGYDEVELOPMENTIMPLEMENTATION
AND REVISION

This sessiondescribedthe developmentof the SDGndicator 6.3.2methodologytogether with,
its implementation, and summarised the findings of the feedbackprocess.

The methodologyis derived from awater quality index developedin 2007 which was revisedin
2015 specifically to meetthe needsof SDGndicator 6.3.2.In 2016, the index was tested by five
countries in a Proofof Concepfphaseto determine its suitability and easeof use.In parallel to
the Proofof Conceptesting, feedbackwas obtained from experts and international
organisationswho reviewed the methodology.Asaresult of the diverse commentsand the
practical attempts to implement the methodology,the approachwas simplified at the end of
2016 and arevised methodology was developed.This revised version was tested globally in
2017. Following the 2017 data drive, when 27 per cent of United NationsMember States
submitted data, areview and feedbackprocesswasinitiated with the goal of improving the
methodology and increasingthe level of engagementoy Member Statesin readinessfor the next
datadrive. Therevision and feedbackprocessled to clear suggestionssuchasimproving the
guidanceand level of support provided to countries. For example,it was reported that there

3 UN Environment (2018)rogress on Ambient Water Quality, Piloting the monitoring methodology and initial findings for
SDG indicator 6.3.Available at: http://www.unwater.ay/publications/progreson-ambientwater-quality-632.
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