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Chapter 8

Harmonization of Water Quality Legislation in
Shared Basins of Central Asia

Tais Reznikova, Shynar Sarikenova, Ruslan Melian

Introduction
Entering the 1990s, the newly independent countries of Cen-
tral Asia on the whole retained the institutional systems for
water resources management that had been developed under
the Soviet Union. Since that time, they have continued to de-
velop the legal frameworks for water resources management,
including those related to water quality. The agreements “to co-
operate in the field of environmental monitoring” and “in the
field of hydrometeorology”, signed in 1999 within the frame-
work of the Commonwealth of Independent States (CIS), set
the legal basis for the interactions of the countries of the re-
gion in the joint monitoring of water quality. These agreements
aimed to provide the framework for the harmonization of na-
tional regulatory, technological and software systems, the regu-
lar exchange of information and the consolidation of resources
for the implementation of joint programs, as well as other el-
ements of cooperation. To date, however, most of these obli-
gations have not yet been realized, or have been implemented
only in part (OSCE, 2019).

Despite the general growing desire to collaborate in the re-
gional management of water supply, each country in Central Asia
continues to develop national approaches to the management
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and governance of water based on their own interests. Tajik-
istan and Kyrgyzstan, as upstream countries, are less likely to
suffer from water scarcity and water quality problems, and so
these countries are more interested in the sustainability of the
zones in which water runoffaccumulates, the reduction of risks
from industrial waste storage facilities, the prevention of mud-
flows and floods, breakthroughs of high mountain lakes, the
development of hydropower and irrigated agriculture. Down-
stream countries such as Kazakhstan, Turkmenistan and Uz-
bekistan, in contrast, are experiencing a shortage of clean wa-
ter, degradation of aquatic ecosystems, and the salinization and
desertification oftheir lands (OSCE, 2019). Access to clean wa-
ter is of utmost importance for these states, and this should be
taken into account when analyzing the leading factors influ-
encing cooperation in water quality issues in the region. The
following problems can be drawn from the Soviet legacy and
the current situation in the countries:

« The national water quality standardization systems of-
ten contain outdated regulations that ignore both the
particularities of the current water resources and wa-
ter use in the region, new monitoring technologies and
technical facilities, and the more advanced water qual-
ity management practices applied in other regions of
the world;

e The current standards are mainly focused on water
quality parameters for a limited number of water uses,
and overlook the need to set the requirements regard-
ing acceptable environmental impact levels to ensure
the sustainability of water ecosystems;

e A substantial proportion of the standards are not be-
ing implemented due to deficits in funding and limited
human and technical capacities (Petrakov, 2010).
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Nevertheless, the Central Asian countries are continuing to
develop a national legal framework for water resources man-
agement: in Uzbekistan in 2013, the Law “On water and water
consumption” was updated, while a new Water Code for the
Republic of Tajikistan that takes into account the current trends
and requirements was introduced and approved in April 2020.
In Kyrgyzstan, plans are in place (as recommended) to intro-
duce the expanded concept of the Integrated Water Resources
Management (IWRM) principle into the Water Code, as well
as the basin approach, related to the complex use and protec-
tion of surface, underground and return waters; to develop a
unified water quality classification system for water objects; to
elaborate standards for the maximum permissible harmful im-
pacts on water objects, etc. Turkmenistan, on the other hand,
developed a new Water Code in 2016 that includes interpreta-
tions of the IWRM and hydrographic principle (Melian et al.,
2018). Finally, in 2018 Kazakhstan transited to the new Uni-
fied System of Classification of Water Quality in water bodies,
which is based on the principles of the EU Water Framework
Directive WFD 2000/60/EU (European Commission, 2000;
Protocol of RWG meeting, November 2019).

The majority of water quality standards currently in use
in Central Asia are based on the System of Surface Water
Quality Specifications developed in the Soviet Union in the
1960s-1970s (Petrakov, 2010). The Central Asian countries
make use of several different water classification approaches
that have been developed based on different criteria. For ex-
ample, all five Central Asian countries traditionally classify
water bodies and their parts according to three categories of
water use, each of which has special requirements for accept-
able water quality indicators: fisheries; household and drink-
ing water; and municipal supply (Petrakov, 2010). Specific wa-
ter bodies, however, are not distinguished by these categories,
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and often the same water body serves or is targeted to satisfy a
large spectrum of water consumption (drinking and industrial
water supply, irrigation, fishery and recreation and livestock
watering, and also for the maintenance of the natural charac-
teristics of the habitats of different water and semi-aquatic or-
ganisms, and as a whole for water and water-wetland ecosys-
tems). It is not always clear, therefore, which standards should
be applied in each case.

There are a few disadvantages of the system that could limit
future cooperation in transboundary basins: 1) the maximum
permissible concentrations have been defined based solely on
scientific research, without taking into account the technical
and economic feasibility or cost of the regulatory measures
necessary to fulfill these requirements; 2) the standards have
been developed based on a zero-risk concept for human health
and aquatic organisms, and are therefore often unreachable for
water users; 3) some of the maximum concentration parame-
ters require immediate achievement; in other words, the time
frames and the strategies to achieve them are not feasible; 4)
the burden on all water users is related to the maximum con-
centrations, being based on the fishery standard, which makes
it impossible for almost all bodies to achieve fishery status; 5)
the maximum concentration system is rather difficult to con-
trol due to the presence of multiple parameters (OSCE, 2019).

Despite these indicated hurdles preventing the develop-
ment of multilateral cooperation, there are some successful
examples of bilateral cooperation in the region. Kazakhstan
and Uzbekistan opened negotiations related to the monitor-
ing of transboundary water quality on the Syrdarya River in
2018 when an Uzbek-Kazakh working group on transbound-
ary water quality monitoring on Syrdarya River was officially
established, supported by the governments of the two sides.
Among the few regional initiatives existing in Central Asia is a
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regional working group on water quality, established as an in-
formal platform that brings together experts from all Central
Asian countries. The platform was created within the frame-
work of the UNECE and CAREC (2011) initiative on “Water
quality in Central Asia”, aimed at promoting the development
of efficient and coordinated national policies related to the wa-
ter quality aspects of integrated water resources management
in Central Asia. Since 2018, the Regional working group on
water quality in Central Asia has worked as per its mandate,
supported by various regional projects. The Regional working
group’s mission, as mentioned in the mandate, is to come up
with effective and coordinated water quality improvement poli-
cies for application at national, transboundary and regional lev-
els, thus promoting integrated water resources management in
the region (Regional Working Group Mandate, 2018).

The simultaneous use of different classifications, based on
different principles and indicators within a region, or even
within a country, complicates water quality management and
the development of inter-state cooperation in the implemen-
tation of water protection activities on transboundary water
bodies (Petrakov, 2010). Water quality experts from Central
Asia have recognized the need to introduce a unified system
for the assessment and classification of water quality, and to
positively assess the experience of Kazakhstan in the transition
to a new system of classes. During the last meeting of the Re-
gional working group on water quality in Central Asia, held
in Tashkent in November 2019, the working group members
from the Republic of Kazakhstan presented their experiences in
the transition to the new classification. The Regional Working
Group members were highly interested in the implementation
of such a unified classification approach in the shared basins
in the future, using the experience of Kazakhstan as a start-
ing point for the development of transboundary cooperation
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(Protocol ofthe Regional Working Group meeting, 2019). Dur-
ing the meeting, experts from the working group agreed on the
importance oftransitioning to unified water quality standards
for all Central Asian countries in the future (Interviews with
experts from Kyrgyzstan, Tajikistan, Uzbekistan). However,
the experts also highlighted the current barriers that would
make such a transition challenging for the countries to imple-
ment soon. The main goal of the present study is to provide
an overview and classification of the existing barriers, and to
make some recommendations based on expert opinions and
a review of literature.

Results

The review was based on data collected during a literature re-
view of studies of water quality management in Central Asia,
and on interviews conducted with water quality experts in CA
countries. It was understood from a review of relevant scien-
tific papers and publications that a lack of academic knowledge
exists on the topic. Water quality management is of greater in-
terest to international development organizations than national
scientists in the region. A PESTELS analysis was used to cat-
egorize and assess the collected data, and this framework of
political, economic, social, technological, environmental, legal
and scientific factors helped in the classification of the main
barriers in different areas.

Political barriers

In the context ofthe economic development ofthe Central Asian
countries and population growth in the region, the distribution
of the limited water resources between the countries and users
within countries remains the most prominent problem on the
political agendas of water sector agencies. The main objective
of the ministries and committees related to water resources is,
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still, to ensure the availability of water for agricultural, indus-
trial and domestic use. After the dissolution ofthe Soviet Un-
ion, the underfunding of the environmental departments, the
collapse of the infrastructure for the removal and treatment
of wastewater, and the deterioration of waterworks and water
conduits led to huge losses of water and the pollution of both
the surface and underground waters (Petrakov, 2010). Today,
the environmental agencies in the countries are required to en-
sure the control of water quality at a technical level, although
their impact on water policy is limited due to the orientation
of the economy toward the more urgent economic sectors to
meet the requirements of the growing population for employ-
ment. For instance, the most water-polluting sectors, agricul-
tural and industrial production, constitute large shares of the
national economies in Central Asia. In Kyrgyzstan, as of 2019,
the share of agriculture and industry in the gross domestic
product was 39.7 percent (National Statistic Agency of Kyr-
gyzstan, 2020). These two sectors provide up to 53 percent of
employment in the country (World Bank, 2004). One impor-
tant constraint that hinders the development of a unified strat-
egy for the measurement and improvement of water quality in
the countries in question, therefore, is the fact that the environ-
ment and water departments often have fundamentally differ-
ent goals. In all CA countries, aside from Turkmenistan, water
committees are directly subordinate to the Ministries of Agri-
culture, which are the main water consumers (Petrakov, 2010).
Thus, the development of a coordinated water quality assess-
ment approach is not yet a priority of national governments.
The experts also confirm that currently, the main politi-
cal barrier in the way of reforms to the management of water
quality in the Central Asian countries is the lack of political
will and the low political priority for environmental protec-
tion, which leads to a lack of funding and weak intersectoral
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policy mechanisms. Environmental issues are thus left in the
background of both the national and regional agenda (Inter-
views with the experts from Kyrgyzstan and Tajikistan). This
not only hinders transboundary cooperation related to water
quality, but also leads to the further country-wide deteriora-
tion of water quality and public health, particularly in rural
areas. People living in irrigated areas use the untreated water
from the irrigation canals as their primary source of drinking
water, and the drainage water is used for further irrigation by
downstream water users (Groll et al., 2013).

Another factor that limits the creation of a unified approach
to water quality management in the shared basins is the lack of
coordination in actions made at a regional level. As mentioned
in one of our interviews, a supranational regional center or in-
stitution recognized by all CA countries could ensure a smooth
transition to a unified assessment and classification approach
in the transboundary basins (Interview with the international
expert). This is well exemplified in Eastern European coun-
tries, where the common regional institutional framework has
provided the necessary conditions for the “painless” transition
to a unified approach in water quality management. Petrakov
(2010) offers the example of the leading regional ecological
organization - the International Fund for Saving the Aral Sea
(IFAS) - to underline the eternal state of disagreement that ex-
ists between ecologists and water workers. IFAS comprises two
commissions: one focused on the environment - the Interstate
Commission for Sustainable Development (ICSD), and the
other focused on water - the Interstate Commission for Wa-
ter Coordination (ICWC) (Cawater.info, 2020). Even though
these two regional organizations technically function under
the umbrella of the Aral Fund, cooperation and coordination
between them are practically zero.
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It is noteworthy to touch upon the lack of institutional
structures at national level and the lack of transboundary co-
operation among the riparians in Central Asia on water qual-
ity. The functions and authorities related to water resources
management, as well as the assurance of quality, have been as-
signed to different ministries and agencies. For instance, sur-
face water resources management (including quality) is usually
included within the responsibilities of the Ministries or Com-
mittees on water management and agriculture; while environ-
mental matters are dealt with by ministries, committees and
agencies involved in environmental protection; underground
water management, on the other hand, is managed by a sepa-
rate agency, as well as the sanitary and epidemiological situa-
tion (Melian et al., 2018); the quality of drinking water is un-
der the mandate of the ministries of health, and technogenic
accidents and extreme contaminations of water are usually ad-
dressed by the ministries of emergencies, the Cabinet of Min-
isters, and/or local authorities (Melian et al., 2018). This scat-
tered system of management related to water quality is typical
to all Central Asian countries, with slight variations. The mon-
itoring of water quality is also carried out by different agencies
by their programs that often are not coordinated in terms of
the sampling sites, the analyzed parameters and the measure-
ment frequency (Melian et al., 2018). Each agency usually ap-
plies its own standards and assessment systems, making the in-
terpretation of data and calculations more complicated. Thus,
another factor limiting a smooth transition to a new classifi-
cation would be the coordination required to enact changes
in all related agencies and at all levels (Interview with the ex-
pert from Tajikistan).

The expert from Kyrgyzstan highlighted that the main in-
stitutional barrier is the current national water management
system, which is still based on an administrative-territorial
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division, despite all legal efforts to apply a hydrographical prin-
ciple. The transition to basin-wise management requires the
development of comprehensive river basin management plans,
containing detailed descriptions of how the target indicators on
water quality for each water body in the basin will be achieved,
including the ecological state, quantitative parameters, chemi-
cal state and established indicators (expert from Kyrgyzstan).

The political aspects of the transition to a unified method-
ology are considered as a potential driver rather than a con-
straint (interview with the international expert). The benefits
from the common approaches to water quality assessment and
management are perceived to be evident by the experts because
common approaches and methodologies would eliminate the
problem of different interpretations and classifications of data
on transboundary water bodies. The development of a com-
mon approach would be possible only with support from the
highest political level. In order to do this, the leaders of the
Central Asian countries could be encouraged to include the
issues of water quality management in the list of national pri-
orities and regional agenda.

Economic barriers

Financial problems were identified as the main limiting fac-
tor by all of the interviewed experts, with “lack ofbudget” be-
ing mentioned in each category as a key barrier to any reforms
(interviews with experts 1 and 2 from Kyrgyzstan; interview
with the expert from Uzbekistan; interview with the expert
from Tajikistan). There are major costs associated with the es-
tablishment of national working groups to review monitoring
stations, with budgets required for meetings, round tables and
expert consultations, as well as other related expenses. Also, ad-
ditional budget is needed for the reconsideration/review pro-
cesses ofthe main law and the secondary legislation. Resources
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are needed for the development of new reporting forms and
other documents for daily operations, as well as funding for
legislative developments consistent with the innovations, and
for the general needs of laboratories to increase their techni-
cal capacities (equipment, reagents, etc.).

That said, the review of literature and interviews with ex-
ternal experts have revealed alternative views from the eco-
nomic perspective that suggest the economic aspects be seen
as an opportunity rather than a barrier. In current national
water quality management systems, all standards are based on
fish, and so require the most stringently clean water. The new
classification approach makes it possible to slightly soften the
standards and to make the water quality targets for other water
users more realistic and achievable (interview with the inter-
national expert). The quality of drinking water does not need
to be as high as for fish, and even lower quality is required for
irrigation. This does not mean that water quality should dete-
riorate after the introduction ofthe classes system, but it does
provide more realistic conditions for the development of irri-
gation not tied to fish standards and norms (interview with the
international expert). Thus, through the introduction of water
classes, a certain amount of the economic burden will be re-
moved from water users, for example, from farmers and indus-
tries whose discharge standards today are calculated based on
concentrations for fisheries. Often, farmers and industries lack
the capabilities and resources to comply with all the require-
ments and install water treatment systems that can produce the
required standards. These are very expensive to purchase and
usually costly to maintain, and so as a response, discharges are
often made out without any treatment at all. By informing wa-
ter users of the specific purposes of the water use in the spe-
cific section of the river the new system could provide certain
economic exemptions for water users, allowing them to invest
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an appropriate and affordable amount into water quality im-
provements in the basin.

In addition to the abovementioned economic incentives
for the water users in the new system of classes, there is an-
other motivation for the government. Paying for water pollu-
tion remains the main economic mechanism behind the im-
provement of water quality, and this includes reimbursements
of costs for the maintenance and restoration of water sources,
the operation of water facilities, water protection and protec-
tion from harmful environmental impacts (OSCE, 2019). The
main economic mechanisms for the regulation of water quality
include payment for wastewater discharge, payment for exceed-
ing discharge standards, waste disposal fees, etc. A new clas-
sification system will make the application of these economic
mechanisms more efficient, since it paints a more comprehen-
sive picture ofthe current water class for each water user, and
sets the achievable standards and targets with which to comply.

Social barriers

Social barriers are key factors to be considered by water qual-
ity managers in all Central Asian countries due to the histor-
ical process of water contamination and the poor (or lack of)
wastewater treatment systems applied for industrial, agricul-
tural and domestic water use. According to the experts from
Kyrgyzstan, one of the main barriers is insufficient awareness
of the population on issues of water quality and monitoring
(interviews with experts 1and 2 from Kyrgyzstan and the ex-
pert from Uzbekistan). Polluted water resources are responsi-
ble for the regular onset of infectious intestinal diseases (dys-
entery, hepatitis, cholera), and the consumption of products
grown with contaminated water (herbicides, toxins, pesticides)
in turn regularly lead to bodily dysfunctions, cancer and hered-
itary diseases (OSCE, 2019). The effect of poor water quality
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on public health cannot thus be overstated in the region. More
than 2 billion people in Central Asian nations suffer from wa-
ter-related diseases. One particularly dangerous situation in the
region has emerged in rural areas, where only one-third ofthe
residents have access to safe water systems, and only 13 per-
cent are connected to sewerage systems (lvanov et al., 2017).

The presence of so many historical sources of water pol-
lution and the prevalence of associated diseases in the popu-
lation makes the transition to the new classification system a
highly sensitive issue. It is necessary to understand that the in-
troduction of water classes with different intended uses does
not imply a deterioration in water quality standards and an as-
sociated negative impact on the population. One expert inter-
viewed raised concerns related to public health. The residents
can perceive the introduction of a new classification system
as a threat to the public health and thus establish a potential
barrier to the transition to a new and common system (inter-
view with the international expert). Thus, full public support
for the implementation of the new system will also support the
smooth transition to a new system. This requires raising aware-
ness among the general population, which is currently lacking.
One of the goals of the new classification, as already noted, is
to determine the purpose of use of each water body. This im-
poses certain water treatment requirements on local water us-
ers. The requirements are often more sparing if they are not
tied to fishery standards, as in the case of the proposed class
system. To understand the system and to gain the support of
water users, informational support is needed, which is again
perceived as a financial burden in countries (expert 2 from
Kyrgyzstan and the expert from Tajikistan).

Weak public participation in policymaking is another sig-
nificant barrier. Eco-education and level-up public aware-
ness are necessary components in most environmental policy
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implementation packages (OSCE, 2019). A society that is
well-informed and educated on matters related to water qual-
ity creates a demand for open and accessible information about
water quality. Currently, there is no such demand on a regu-
lar ubiquitous basis (Interview with the international expert).

The third and final barrier is slightly different in nature, but
can be still attributed to the social category, and relates to the
lack of professional cadres. There are two sides to this prob-
lem. The first relates to the lack of personnel and the aging of
workers employed in the water sector, which is unattractive to
the upcoming generation due to the low wages and social sta-
tus and the poor working conditions. All this is detrimental to
the introduction of innovations, especially those requiring little
finance and more employee initiative (Alimbayeva, 2019). On
the other side is the issue of the mindset of the water quality
specialists, who often oppose any new approaches (interview
with the international expert). If the new classification system
is to be implemented, it should be made more understandable
for all water users, as direct consumers of the information on
water classes and the purpose of use. This demonstrates the
importance of the awareness-raising component especially in
the context of a region where integrated databases containing
information on the quantity and quality of water are unavail-
able to the population and water users (OSCE, 2019).

Technological barriers

The low technical capacity of the water quality-related agen-
cies, and particularly laboratories, is a serious problem in the
Central Asian region that causes a deterioration of water qual-
ity monitoring systems (Petrakov, 2010). Since the collapse of
the Soviet Union, the technical condition of the hydrological
and hydrochemical monitoring network on transboundary riv-
ers has declined significantly. The lack of a unified system for
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the monitoring of water quality in the region also prevents the
reliable assessment of pollution in the transboundary water-
courses (Petrakov, 2010).

It is important to understand that various agencies are in-
volved in water quality monitoring in Central Asian countries.
The registration of qualitative and quantitative parameters of
surface and underground water resources is the responsibility
of hydrometeorology and hydrogeology bodies (Melian et al.,
2018); the control ofthe quality indexes of the aquatic medium
and pollution sources is carried out by the environmental pro-
tection authorities; and health agencies are responsible for the
drinking water supply sources, in coordination with local au-
thorities and water services companies; river authorities con-
trol the quality of irrigation and drainage waters. In this re-
gard, the proper monitoring of water quality requires not only
the coordination of all the relevant state bodies, but also the
full technical equipping of each one. This necessitates appro-
priate financing to address the problem of the lack of labora-
tories, and the obsolete equipment and technical base of the
existing laboratories. Thus, the lack of funding can result in a
reduction in the number of water quality parameters for reg-
ular control, shortening the periodicity of samples collection,
as well as a reduction in the number of hydrometric and hy-
dro-chemical posts and the number of section lines of the wa-
ter body being controlled (Melian et al., 2018).

All of the interviewed experts identified the lack of tech-
nical capacity in water quality institutions as one of the main
barriers to the introduction ofa unified classification approach.
First, a unified monitoring system should be established within
the country (expert 1 from Kyrgyzstan). The weak material
and technical base (experts from Kyrgyzstan and Tajikistan),
for instance, allows only 27 indicators to be monitored regu-
larly in Kyrgyzstan. Such important parameters as heavy metals,
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petroleum products, phenols, etc. are not measured due to the
lack of resources (expert 2 from Kyrgyzstan), and the same can
be said for the hydrobiological indicators in all Central Asian
countries (expert 2 from Kyrgyzstan). The lack of a monitor-
ing network among the countries and the large technology gap
between the laboratories of neighboring states (as in the case
of Kazhydromet and Kyrgyzhydromet) poses a significant con-
straint to the introduction of a unified system.

An alternative view was presented by the international
expert, who shared the experience of the Eastern European
group of post-Soviet countries. The situation in these coun-
tries is similar and comparable to the Central Asian case in
terms of the technical capacities inherited from the Soviet era.
The transition in these countries did not require much mod-
ernization of the laboratories or updating of the monitoring
networks, and a significant increase in the number of regular
water samples was also not necessary to support the changes
in the water quality regulations. A more significant role here
was played by the overall approach or the logic applied in the
selection of monitoring points that should be reviewed often
in transboundary basins. Currently, the Central Asian Hy-
dromet agencies apply the Soviet methodology to the selec-
tion of the location of the monitoring points. In Soviet times,
these points were set to assess both the background ecologi-
cal state and the specific sources of pollution below and above
the cities or industrial areas. The new system, in contrast, re-
quires a different approach that takes into account the inter-
ests of different water users, including irrigation and drinking
water supply, and assesses water quality in coherence with the
development plans in the basin and the required water qual-
ity. This should underpin the logic applied in the revision of
the monitoring network.
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In the case of Tajikistan and Kyrgyzstan, the weak network
of laboratories in the country requires significant investment if
coordinated monitoring and assessment is to be implemented
in the Syrdarya and Amu Darya basins. The large technical
gap between the laboratories of Kazhydromet and Kyrgyzhy-
dromet poses a significant constraint for bilateral cooperation
on water quality (interview with expert 1 from Kyrgyzstan).
The lack of equipment prevents the countries from assessing
and defining the background physical and chemical pollution
(or natural pollution), which is paramount for the successful
application of the new classification system, according to the
experts from Kyrgyzstan. The lack of funding for water qual-
ity laboratories was mentioned as the main limitation to any
improvement in the management system (interview with the
expert from Tajikistan).

An alternative view is often presented in literature (Me-
lian et al., 2018), suggesting that financial limitations are not
an insurmountable barrier, but rather an additional limitation.
In Moldova, for example, the switch to the new regulation did
not require any additional resources, but mostly a reconsider-
ation of the system of Maximum Allowable Concentrations,
which was previously based only on high and sometimes un-
attainable standards for fish, and is now supplemented with
other requirements based on the water use purposes defined
for each water body.

Environmental barriers

There is a lack of sufficient studies investigating the large-scale
effects of water quality management on the water bodies of dif-
ferent WFD-based (Water Framework Directive) status classes
(Destouni et al., 2017) on which to base discussions ofthe Cen-
tral Asian region and to compare with the international results.
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The protection and restoration of good water quality and
ecosystem status in the inland and coastal waters ofall EU mem-
ber states were among the initial goals of the WFD (EU, 2000).

The water ecosystems of Central Asia are known to be sen-
sitive to changes in ambient conditions, which relates to the lev-
els, volumes, and biogeochemical status of the water bodies in
endorheic basins (Karthe et al., 2017). The vulnerability ofthe
regional ecosystems to climate change and other human pres-
sures, including agricultural intensification, are noted among
the key characteristics of water systems in the region, which
also make them sensitive to any fluctuations in water quality.
The pressure associated with high water utilization, tempera-
ture increases and changes in precipitation patterns aggravate
the problems of water quality management and the need for
more coordinated approaches in shared basins.

The interviewed experts mostly did not identify the environ-
mental factor as a limitation to the introduction of new classes
(experts 1and 2 from Kyrgyzstan, the expert from Tajikistan).
Some highlighted the need to develop a sound scientific ba-
sis for the assessment ofthe ecological impact of the proposed
system (interview with the expert from Uzbekistan; interview
with the international expert). Currently, the current national
water quality standardization systems to some extent take into
consideration the requirements for the assurance of natural wa-
ter quality for water ecosystems (Melian et al., 2018). The per-
missible values are set to ensure the sustenance of the popula-
tion, as well as favorable conditions for the water ecosystems.
However, responsive management still largely prevails over a
proactive approach. Ifthe quality of waters deviates from nor-
mative requirements due to some anthropogenic impact, for
instance, then certain measures to prevent or reduce the neg-
ative influence of the source of pollution are taken (Melian et
al., 2018). No strategies or plans, however, have been developed
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to prevent pollution and to improve the quality of water in wa-
ter bodies. Currently, there is a tendency among the Central
Asian countries to reduce the number of water quality indica-
tors and to simplify the water quality measurement method-
ology. By doing this, the authorities in these countries aim at
artificially increase the level of water quality. The frequency of
sample collection is often reduced, as well as the number of hy-
drometric and hydro-chemical stations, as well as the number
of section lines being controlled (Melian et al., 2018). These
policies and applications can prevent a thorough understand-
ing of the ecosystems state being obtained.

Another constraint to the introduction of a new classifica-
tion was raised by the experts from Kyrgyzstan. A comprehen-
sive assessment of the ecological state of the rivers of the ba-
sin requires access to relevant data on not only chemical and
physicochemical parameters, but also biological parameters
and characteristics, namely, the composition and richness of
the aquatic flora and the bottom invertebrate fauna; and also
hydromorphological parameters (structure and substrate of the
riverbed, coastal zone structure, etc.). Such scientific investi-
gations require additional resources, including funding and
scientific expertise, which are often lacking in the countries.

Legal barriers

The legal barriers in both national legislation and in the con-
text of the transboundary basins need to be considered. Ac-
cording to experts, the transition to a new system can be quite
time-consuming and difficult to develop at a national level, re-
quiring many legislative amendments in the field of environ-
mental protection, as well as the harmonization of any new
law, regulation, etc., and can require considerable resources (in-
terviews with representatives of Kyrgyzstan and Uzbekistan).



242 Harmonization of Water Quality Legislation in Shared Basins of Central Asia

In the case of Kazakhstan, the development of the new
classification system was supported by private donors and the
government. This shows that the issue is not always the lack
of financial resources, but also a lack of motivation of the spe-
cialists and experts elaborating and implementing the laws and
by-laws on water quality management.

Another barrier is the lack of a regional or bilateral (three-lat-
eral) legal framework for the coordinated management of wa-
ter quality in shared basins. Over the past two decades, the
main areas of cooperation among the Central Asian countries
have been the distribution of water resources; the harmoniza-
tion of reservoir regimes, focused mainly on the energy and
irrigation needs of states; the prevention of the degradation
of the Aral Sea and its adjacent territories; and ensuring the
safety of the water infrastructure. Against the background of
these priorities, the problems of water quality, although peri-
odically mentioned in the joint declarations of the states and
regional agreements, have not been supported by joint actions
in practice. Moreover, the quality of water resources is closely
interconnected with quantitative parameters and, at the same
time, often acts as an integrated indicator of the effectiveness
of water resources management in general. International pro-
ject assessments indicate (OSCE, 2019) that due to the limited
potential and resource base of the Central Asian countries, the
implementation of large-scale projects aimed at improving the
quality of water resources in the coming years is complicated.

Currently, the existing bilateral agreements related to trans-
boundary pollution have to date not produced the necessary
practical results required to reduce the level of pollution oftrans-
boundary rivers (Petrakov, 2010). The lack of a unified system
for the monitoring of water quality in Central Asia highlights
the need for a reliable assessment of the current status oftrans-
boundary watercourse pollution. The emerging differences in
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the standardization approaches to water quality in the region
complicate the coordinated assessment of water quality. Based
on the above, it can be considered necessary to come up with
a unified system for the monitoring of water quality in Cen-
tral Asia, and to standardize the quality standards. Such a uni-
fication requires the transition to the unified regulatory and
methodological documentation based on the international wa-
ter quality requirements (Petrakov, 2010).

Scientific barriers

One of the most important factors influencing the monitor-
ing of water quality in Central Asian countries is the research
base, which is currently lacking, according to experts (expert
from Uzbekistan, expert 1 from Kyrgyzstan). There is a lack
of research institutes that are able, and have the necessary re-
sources, to develop normative and methodological manuals and
instructions for the introduction of a unified classification sys-
tem. For instance, in the Kyrgyz Republic, the State Agency for
Environmental Protection and Forestry is mostly engaged in
the development of normative documents. The experts high-
lighted the importance of compiling a research justification for
the transition to a new water quality assessment system. There
is a need to provide the necessary training to a water quality
specialist, to be employed in the related national agencies, but
also on-site in the regions where the new system will be im-
plemented (interview with expert 2 from Kyrgyzstan).

The generally outdated educational programs were also
highlighted by the experts as a potential barrier to the intro-
duction of a new assessment approach. The dominance ofthe-
ory over practical implementations was noted among the oc-
curring disadvantages of the current education and training
systems. Such methods that prioritize the theoretical approach
over practical experience based on the outdated educational
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programs were widely practiced before. The water quality-re-
lated education and training centers suffer from inadequate
funding and the remuneration of university faculties. Switch-
ing from the centrally-planned economies to open market has
negatively affected the attractiveness of water sector speciali-
zations, and higher and secondary special educational institu-
tions often lack the basic resources to properly educate water
sector specialists (OSCE, 2019).

The experts stated that the transition to a new system will
open up considerable opportunities for the exchange of data
and the introduction of more coordinated approaches to the
control of water quality in transboundary rivers. However, the
qualifications of the personnel in scientific institutes who are
involved in this process are another significant limitation. In
a move to a new system, it is important to familiarize young
specialists with the new classification methodology during
their education (interview with representatives of Uzbekistan
and Tajikistan).

Conclusion

Water quality issues have traditionally fallen under the shad-
ows of water quantity and distribution, which are associated
directly with the economic growth of countries, and thus take
the highest priority in the political agenda. The latest studies
(Damania et al., 2019) have highlighted the importance of wa-
ter quality across all economic sectors, illuminating its impacts
on nearly all SDGs. The greater impacts on health, agriculture
and the environment may lead to significant slowdowns in the
economic growth ofthe Central Asian countries, and the need
for more coordinated approaches to avoid this is already rec-
ognized at an expert level in Central Asia. The advantages of
a unified water quality classification approach are also in the
loop of water quality specialists. Such approaches could bring
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benefits to both the residents of the basins and regional eco-
systems as a result of the more accurate and target-oriented
basin-wide planning and management.

A working coordinated water quality management system in
the region requires a strong institutional framework, and par-
ticipatory and transparent governance at the national level. The
barriers associated with the transition to a new system identi-
fied in the current review can serve as a basis for the develop-
ment of strategies for improvements to transboundary and re-
gional cooperation on the issue of water quality. The outlined
constraining factors in the political, economic, technological,
social, environmental, legal and scientific realms can be mostly
attributed to the flaws and gaps in the national water manage-
ment systems. The economic aspect of cooperation in water
quality management indicates a need for more intense polit-
ical efforts in this direction, although it is important to real-
ize that if the reforms to water quality policy are to be imple-
mented in practice, there is a need for governments to facilitate
the strengthening oftechnical, methodological and human ca-
pacity in the monitoring and management of water quality.

Recommendations

The following list of recommendations has been developed
based on the insights shared by the interviewed experts and
the solutions proposed in the reviewed literature.

1 The first recommendation was highlighted by most of
the experts and describes an entry point strategy for the intro-
duction of changes in support of better transboundary coop-
eration in water quality in cases where countries insist on re-
taining the current national systems. If such progress in joint
coordination is to be achieved, a unified system involving the
exchange of information can be introduced first for a few trans-
boundary rivers on which the unified system of assessment and
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classification can be applied, in addition to the current national
systems. This approach was tested by Moldova and Ukraine,
which established a working group to carry out monitoring
based on a common approach, beginning from the lowest level,
i.e., border gauges between the two countries. Ukraine opted
to apply the system already developed in Moldova, which was
based on the EU Water Framework Directive, in addition to
the existing national system in Ukraine. Such a starting point
made the transition smoother, and demonstrated the advan-
tages of the new system before the necessary investments and
adjustments at a country-wide level.

2) Further promotion of the IWRM - the basin manage-
ment principle - and basin planning, which are now being im-
plemented in all five Central Asian countries. The harmoni-
zation of the general water quality systems based on common
principles and parameters will facilitate further cooperation in
the regulation of water quality in Central Asia, and its imple-
mentation at a cross-border level. One of the main expected
outcomes of the unification of the approaches, as highlighted
by the experts from Kyrgyzstan, is the introduction of the hy-
drographic principle in water quality management. Ifthe qual-
ity assessment is carried out according to the basin principle,
covering the upper, middle and lower streams of the rivers, as
well as various climatic zones within the river basins, the land-
scape features ofthe catchment area, water management condi-
tions and requirements for the protection of water throughout
the river basin, proper joint planning and holistic and proac-
tive management will be achievable in the region.

3) To optimize the use ofthe resources indicated by the ex-
perts, the experiences of neighboring countries (Eastern Eu-
rope and Kazakhstan) can be utilized in the region. The devel-
opments encountered and the lessons learned can be applied
when conducting a research justification for the transition to a
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new water quality assessment system; when compiling a general
list of water quality indicators for monitoring, especially in the
areas at risk of severe pollution; and when developing a com-
mon approach to the determination of pollutants at other stages.
4) Another recommendation is to address the lack of fund-
ing for the resolution of water quality management problems
at both national and transboundary levels through the devel-
opment of investment programs and infrastructure projects
that include the improvement of the water quality component.
Transboundary cooperation in water quality issues should take
into account not only regulatory, legal and informational is-
sues, but also the potential to attract investment and technol-
ogy, to bring about infrastructure improvements, and to en-
sure the more widespread engagement of the private sector in
the search for solutions for the countries of the region. The
latest World Bank report (Damania et al., 2019) outlines the
economic risks and potential losses to the economies resulting
from poor water quality. Thus, the economic benefits of co-
ordinated approaches to water quality management should be
further explored and presented to decision-makers.
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