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ABSTRACT

Azerbaijan are based on the principles of innovative management and this trend is the basis of
transition to a sustainable green economy. In this regard, sustainable water management and
its quality modelling become one of the most important factors to build an inclusive society and
to achieve sustainable management. The quality of surface water and groundwater is a crucial
factor for both aquatic ecosystems and beneficial uses of water resources. Water managers
want to be well informed on actual and expected water quality to be able to assess the effects
of pollution or hydrological changes, the need for mitigation and the effectiveness of costly
measures. Water quality modelling can provide the required information, accurately and in
great detail. Modelling is an essential tool for many water quality management supporting
studies, because only modelling allows for comprehensive and fully quantitative description
and prediction of the quality of water systems.

Keywords: Sustainable development, water resources, sustainable management, green
economy, water quality modelling, water systems, regulation

1. INTRODUCTION

Over the past few decades, environmental concerns have received growing attention.
Nowadays, climate change, pollution control, over-exploitation of fisheries, preservation of
biodiversity and water resource management constitute important public preoccupations at the
local, state and even world scales. Crises, degradation and risks affecting human health or the
environment, along with the permanency of poverty, have fostered public suspicion of the
evolution of technology and economic growth while encouraging doubts about the ability of
public policies to handle such problems in time. The sustainable development concept and the
precautionary principle both came on the scene in this context. In the recent years Azerbaijan
has succeeded to achieve a competitive economic structure based on information and
innovation, improve the living standards of society, providing high-quality employment
opportunities through reforms realized in public administration and economic management
during last decade. Policies and implementations targeted for raising economic welfare of the
society inevitably contribute to all pillars of sustainable development.



48th International Scientific Conference on Economic and Social Development —
"Managerial Issues in Modern Business" - Warsaw, 25-26 November 2019

Over the last years, the Republic of Azerbaijan has successfully identified political
development, administrative reform and comprehensive economic development as national
priorities in order to increase economic growth, alleviate poverty and unemployment. [2, 257].
Industry development brings with it ecological pollution and priority of scarce resource
management. In this contest management of water resources become an actual issue in public
governance. Water resource development in Azerbaijan has evolved as both economic and
population growths have placed increasing demands on Azerbaijan’s fresh water resources over
the past 20 years. Problems of both the quantity of available water and its quality had to be
addressed. The overall framework for water resources development is set by the national
government while actual implementation and management is largely left to the local level. This
places implementation close to the ultimate beneficiaries, and strengthens the link between
those providing the service and those using the service. Local utilities have tended to be
monopolies, however, and have relied heavily on subsidies to keep prices down and avoid the
“market test” of competition and full-cost pricing of their product. A recent development in
Azerbaijan has been the increasing use of private firms to provide. Specific services to local
water utilities (or, in some cases, to actually manage them on behalf of the local authorities).
Although this is not the same as the “privatization” of public utilities that is seen in some
countries, this expanded use of contracts and private service provision has improved efficiency
and reduced costs. More use of various innovative service provision modalities is expected in
the future and is an interesting lesson on mixed public-private provision of a public service.
Another trend in Azerbaijan has been the consolidation of many small water service providers
into larger aggregates. This enables the larger firms to take advantage of “economies of scale”
and try to keep costs down. The one dimension of Azerbaijan water resources development that
is not as transferable to many other countries is the very large role of government subsidies at
all levels. Construction costs are heavily subsidized by the national government (with an
appropriate sliding scale of higher subsidies for agricultural uses, sewage treatment and waste
water collection, and lower subsidies for domestic water supply and industrial water supply).
The level of subsidies reflects both the ability and willingness-to-pay of the water users, as well
as the public goods nature of certain services (such as wastewater treatment). However, in
Azerbaijan there are also subsidies for management at the local utility level. These result in
lower water prices to almost all users, and the subsidies both create continuing budgetary drains,
but also do not encourage water conservation. The utilities lose some of the “edge” that comes
from having to pay most of their operating costs, and consumers view water as a “cheaper’
commodity than it really is. Since market prices do not send full information on the costs of
supplying water, Azerbaijan has tried a number of different policy measures to encourage
conservation and promote better efficiency of water use. These include both traditional
command and control measures (especially important for pollution control problems) as well
as various economic—based measures. Azerbaijan has used both types of measures extensively,
and, especially with the economic measures, has a system in place to generate revenues to help
pay for water systems operation and management (although the large role of subsidies makes
water relatively “cheaper” than it would otherwise be). The most interesting point is the clear
use of legal measures to set broad policy guidelines, and the use of annual plans to then design
the sustainable water resource management and their implementation [3. 134].

2. REGULATIONS ON WATER SUPPLY AND USE OF WATER

The main law on water supply and efficient use of water resources in Azerbaijan Republic
concludes “Developing draft version of MCLNS standards for enterprises applying technical
standards and tolerance limits of waste and recommendations on its content”. State
Environmental Committee, 1994; “Rules for protecting surface water sources form impure
water contamination”.
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State Committee on Environment and Control over Use of Natural Resources. Baku, 1994;
“Standardizing rules for use and protection of water sources”, Resolution 2006 of the Cabinet
of Ministers of Azerbaijan Republic, October 15, 1988, article 8; Resolution 150 of the Cabinet
of Ministers of Azerbaijan Republic on Application of rules for paid use of water in Azerbaijan
Republic (1996). Rules for use of water objects for cultural and community purposes, recreation
and sport purposes. Resolution 216 of the Cabinet of Ministers of Azerbaijan Republic (1998).
Allowable limits of detrimental effects to fishery water bodies. Resolution of the Cabinet of
Ministers of Azerbaijan Republic (1999). Rules for state control over protection and use of
water bodies. Resolution 198 of the Cabinet of Ministers of Azerbaijan Republic (1998).
Regulations on development and application of limits for use of water. Article 8, (1998).
Council of Ministries’ Decision No: 206. Resolution 122 of the Cabinet of Ministers of
Azerbaijan Republic on Application of fees for use of natural resources, discharge of pollutants
into environment, and on use of funds formed from these sources (1992). Regulations on
processing, preparation, submission, state expertise, approval and application of systems for
comprehensive use and protection of water resources — Article 8 (1998), The Cabinet of
Ministers Resolution 206. Radiation Safety Norms QN 2.6.1.054-90 (NRB-90); State Standard
2874-82. Drinking Water. Hygienic Requirements and Water Quality Control; SNIP
(Construction Norms and Regulations): For water treatment plants: SNIP 2.04.02-84; State
Construction Committee, 1985 - For waste water treatment plants: SNIP 2.04.03-85; State
Construction Committee, 1985. Resolution of the Cabinet of Ministers of Azerbaijan Republic
on approval of norms for maximum concentration limits of dangerous substances in air, soil
and surface water bodies. 2000. The main legislation relevant to EIA in Azerbaijan is given in
Table 1. The Law states main principles of preservation of nature, rights and obligations of
government, public institutions and citizens in this area; determines objectives of users of nature
in conducting environmental monitoring, term of “ecological insurance” for dangerous
activities, and establishes volunteer and compulsory environmental audit of economic
activities. Basic responsibilities for violation of its requirements have also been formulated.

Table 1: Main environmental laws

Legislative Acts Year adopted
Sanitarian-epidemiological Safety Law 1992
Radioactive Wastes Law 1994
Radiation Safety of Population Law 1997
Water Code 1997
Industrial and Domestic Wastes Law 1998
Environmental Protection Law 1999
Soil Code 1999
Environmental Safety Law 1999
Specially Protected Natural Areas and Objects Law 2000
Soil Productivity Law 2000
Protection of Atmosphere Law 2001
Source: own construction according to Ministry of Environment and Natural Resources of
Azerbaijan

The law establishes basic standards of environmental quality, environmental requirements for
economic activities, and sets requirement for state and local environmental monitoring. Quality
of environment is included in environmental standards: Maximum concentration limit of
noxious substances (MCLNS) in environment; Tolerance limits of noxious substances
discharged to the environment; Levels of radiation safety; Sanitary-hygienic norms and
standards.
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Violation of above-mentioned norms and requirements can result in termination or restriction
of business activity. The main goals and objectives of State Ecological Expertise (SEE) and
Public Ecological Expertise (PEE) are included in the Environmental Protection Law and
includes assessment and approval of EIAs and their role in environmental and construction
permitting. Implementation of recommendations of State Ecological Expertise is compulsory.
Public opinion is necessary for making optional or alternative decisions, but different from
environmental expertise (EE) and SEE recommendations, this is informative and suggestive.
Azerbaijan Republic is a member of international organizations on environment and
standardization. Partnership and Cooperation Agreement (PCA) between European Union
member countries and Azerbaijan (signed on April 22, 1996 in Luxemburg) became effective
from June 22, 1999, which indicates high level of cooperation between the two sides. According
to article 50 of this agreement, Azerbaijan should attempt to “Promote use of technical rules of
the Union in this area and application of European standards and compliance evaluation
methods” within “Cooperation in the area of standards and compliance evaluation”. Under
article 50 of the Agreement - “Environment” Azerbaijan has taken commitment to “Improve
national legislation on the basis of FEuropean standards”. European Commission
recommendation on involving South Caucasus countries in European Neighbourhood Policy
(ENP) was confirmed in Brussels Summit of heads of states and governments of European
Union countries held on 17-18 June, 2004. Within the framework of European Neighbourhood
Policy “European Union - Azerbaijan Joint Plan of Actions” was signed in 2006. The following
are recommended to Azerbaijan in this document: Integrating into EU and international
legislation and management practices in the area of standards, technical regulations and
evaluation of compliance; Improving procedures and institutes for evaluating factors affecting
environment, including adopting and applying relevant laws; Preparing framework legislation
and main procedures, and providing the planning for main environmental sectors, especially for
air quality, water quality, management of wastes, protection of environment classified in
national plan of actions on environment, and continuing the process pf adapting to European
requirements. Complete reconstruction of water supply and sewer systems of 43 cities and
towns of Azerbaijan and construction of relevant plants and networks is planned within the
framework of I and Il projects of National Water Supply and Sanitation Project financed by
World Bank. Suggested standards are Water Supply and Sanitation: British Standards (BS),
British Water Industry Standards (BWIS), DIN Standards, ISO Standards, AWWA (American
Water Works Association) Standards, European Norms (EN); Construction and
electromechanical equipment: British Standards (BS), DIN Standards, 1SO Standards, AWWA
(American Water Works Association) Standards, European Norms (EN); Working projects on
Waste Water Treatment Plants: ATV 301 Standards.

3. WATER QUALITY MODELLING

The quality of surface water and groundwater is a crucial factor for both aquatic ecosystems
and beneficial uses of water resources. Water managers want to be well informed on actual and
expected water quality to be able to assess the effects of pollution or hydrological changes, the
need for mitigation and the effectiveness of costly measures. Water quality modelling can
provide the required information, accurately and in great detail. Modelling is an essential tool
for many water quality management supporting studies, because only modelling allows for
comprehensive and fully quantitative description and prediction of the quality of water systems.
An ideal water quality modelling framework allows for the selection of components and
processes to tailor an application to the needs of the client. For specific water quality issues
prefixed configurations are used, such as the example in Figure 1.
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Figure 1: The components and processes configuration for eutrophication modelling
(Delft3D-ECO)
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Source: Deltares Reports. Corporate Sustainability.
https://www.deltares.nl/en/about-us/annual-review/

A modelling framework has a modular structure, which makes it flexible in use and easy to
extend with new substances and water quality processes. It is applicable for all relevant spatial
and temporal scales, even in an on-line 1D-3D coupling mode. The 1D, 2D or 3D computational
grids can be coarse or have a very high spatial resolution, as required for adequate answers to
water management questions. Process formulations range from a simplified approach to a
comprehensive, detailed kinetic approach. Add-on modules are available for equilibrium and
kinetic chemical reactions. Apart from concentration fields in water compartments and bottom
sediment layers, the surface water quality modelling framework generates detailed mass
balances of simulated substances. [17]

Table 2: The water quality processes
1. dissolved oxygen, organic matter (detritus)
2. inorganic and organic nutrients (nitrogen, phosphorus, silicon),
3. chlorophyll, phytoplankton species, microphytobenthos species, macrophyte species,
vegetation species, zooplankton, zoobenthos species (forcing)
4 carbon dioxide, methane
5. sulphate, sulphide
6. organic micropollutants (including EWFD priority pollutants)
7
8
9

heavy metals, iron

bacterial contaminants (fecal coli, etc.)

. salinity, chloride

10. | suspended sediment

11. | any dissolved conservative substance

12. | pH, light regime, temperature

Source: Deltares Reports. Corporate Sustainability.
https://www.deltares.nl/en/about-us/annual-review/
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Surface water quality models and groundwater quality models are usually coupled, traditionally
offline, to hydrological, hydraulic and hydrodynamic models, that provide computational grids
and flow, dispersion and temperature fields. Coupling proceeds mass conservatively, accurately
and smoothly, as it is fully automated. An example of a comprehensive modelling framework
is depicted in Figure 2.

Figure 2: The components and processes configuration for eutrophication modelling
(Delft3D-ECO)
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Source: Deltares Reports. Corporate Sustainability.
https://www.deltares.nl/en/about-us/annual-review/

Surface water quality modelling frameworks should be calibrated and validated thoroughly
before their application in projects or delivery to clients. For the calibration of groundwater
quality models good data are often lacking due to very slow mass transport. Moreover, many
model parameters are spatially variable and therefore location specific. Groundwater quality
models are primarily used to predict trends, to compare different management scenarios, and to
pinpoint monitoring locations that may provide crucial information. [17]

4. THE ROLE OF GOVERNMENT ON SUSTAINABLE WATER SUPPLY AND
CONSUMPTION

It is estimated that internal renewable water resources amount to about 8.12 km3/year. Annual
surface runoff is estimated at 5.96 km® and groundwater recharge at 6.51 km?®, of which 4.35
km? constitutes the base flow of the rivers. The estimated incoming surface flow is 25.38
km?®/year, of which 11.91 km? from Georgia, 7.50 km?® from the Islamic Republic of Iran and
5.97 km?® from Armenia. The Sumar River, with a total flow of 2.36 km®/year, forms the border
between Azerbaijan and the Russian Federation. The total renewable surface water resources
(RSWR), including incoming and bordering flows, are therefore estimated at 32.52 km®/year.
In the case of the Kura and Aras Rivers, which flow through Turkey, Georgia, Armenia, the
Islamic Republic of Iran and Azerbaijan, discussions are under way on a water sharing
agreement. The groundwater resources are famous for their quality as mineral drinking water
and are also used for medical purposes. The Nakhchivan Autonomous Republic is especially
rich in mineral groundwater. The basin of the Kura and Aras Rivers. This is by far the largest
basin in the country (excluding the occupied zone and the zone declared neutral in May 1994).
The Kura River rises in the Kars upland in northeast Turkey.
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It then flows into Georgia and crosses the border to Azerbaijan in the northwest. The total length
of the Kura River system is 1 515 km, of which 900 km is located within Azerbaijan. The total
annual inflow from Georgia is estimated at 11.91 km?®. The Aras River also rises in the northeast
of Turkey. It forms the border between Turkey and Armenia, Turkey and Azerbaijan, the
Islamic Republic of Iran and Azerbaijan, the Islamic Republic of Iran and Armenia, and the
Islamic Republic of Iran and Azerbaijan again, before flowing into the eastern part of
Azerbaijan. About 100 km downstream of the border it joins the Kura River, which continues
to flow southeast towards the Caspian Sea. The total inflow of the main branch of the Aras
River and its tributaries from Armenia and Iran is estimated at 13.47 km®/year, bringing the
total inflow into Azerbaijan to an estimated 25.38 km®/year [6]. The Samur River Basin, located
in the northeast of the country. The Samur River rises in the Russian Federation and then forms
its border with Azerbaijan. Its estimated annual discharge is 2.36 km?, half of which is
considered to be available for Azerbaijan. The river divides into several branches before
flowing into the Caspian Sea. On the table 3 there are water supply of some big cities of
Azerbaijan republic. As seen from table consistent water supply rates of Mingechaur city are
higher than other cities. It is primarily due to the fact that, in the vicinity of the Mingechaur city
there is the huge reservoir of the country. Also till to the year 2008 total water consumption for
production in Ganja city was higher than other cities. From 2008 to 2014 Sumgait city exceeded
all other cities on water consumption for production needs. In the recent years capital city Baku
is most uses drinking water.

Table 3: Regular and consistent water supply of some cities in Azerbaijan (min.m?)

1992 | 1995 | 1999 | 2003 | 2005 | 2008 | 2009 2010 | 2011 | 2012 | 2013 | 2014
Azerbaijan 1476 1696 | 1817 | 2236 | 2224 | 2485 1891 1787 | 1788 | 2204 | 2184 | 2469
By Cities
Baku 570 245 164 771 711 | 414 419 335 284 425 419 459
Ganja 87 39 19 36 59| 59 01 01| 01
Mingechaur 11 7| 1526 | 1297 | 1283 | 1215 833 639 767 | 991 930 936
Sumqait 7T 151 103 129 160 166 213 366 244 211 215 408
Shirvan 5 5 3 2 1 622 416 437 469 574 614 645
the ratio of total water consumption for production needs (%)
Azerbaijan 30 | 44 ‘ 42 ‘ 50 ‘ 49 ‘ 55 ‘ 54 ‘ 51 ‘ 50 ‘ 51 ‘ 52 | 54
By Cities
Baku 58 53 61 76 73| 65 65 47 51| 59 63 60
Ganja 70 89 86 89 88 88 3 13 9
Mingechaur 0,6 0,6 50 50 50 52 50 49 50 50 50 50
Sumdait 72 60 44 71 84 89 68 62 56 54 50 67
Shirvan 0,7 0,9 0,5 0,3 0,1 50 50 50 50 50 50 50

Source: State Statistical Committee of the Republic of Azerbaijan

The Caspian Sea coastal river basins in the northeast, between the Samur and Kura River
Basins. The Caspian Sea coastal river basins in the Lankaran region in the southeast, south of
the Kura River Basin. The total reservoir capacity of Azerbaijan’s dams is around 21.54 km?.
Most of this capacity, 21.04 km?, comes from large dams, of more than 100 million m®. The
four largest reservoirs are the Mingacevir and Shamkir on the Kura River, the Aras dam on the
Aras River, and the Sarsang on the Terter River.
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Azerbaijan is party to three agreements with its neighbours on transboundary rivers: with the
Islamic Republic of Iran on the Aras River, with Georgia on Gandar Lake and with the Russian
Federation on the Samur River. No agreement exists regarding the Kura River, the most
important transboundary river in the region (UNECE, 2004). Issues of critical importance are
the sharing and joint management of the Kura and Aras Rivers and of the Caspian Sea to prevent
further pollution and ensure sustainable development of their resources. In 1997 the
Government of Georgia ratified an agreement with Azerbaijan concerning environmental
protection, providing for cooperation in the creation of specifically protected areas within
transboundary ecosystems. The Caucasus Initiative, launched by Vice-president of Heydar
Aliyev foundation Mrs. Leyla Aliyeva and German Ministry of Cooperation and Development,
envisages, among other things, the implementation of the “Ecoregional Nature Protection
Programme for Southern Caucasus” covering the three Caucasus countries: Azerbaijan,
Georgia and Armenia. It will be implemented in the nearest future and will facilitate to protect
and sustainable use of water resources in the region. A number of international organizations
have cooperated on initiatives in Azerbaijan in the field of ecology through the UN mission and
the UNDP. Negotiations have been held with representatives of the UN, UNEP, UNESCO,
World Bank and environmental protection organizations of the CIS countries, USA, UK,
Germany, Turkey and the Islamic Republic of Iran. One of the results has been the adoption of
the “Agreement on cooperation in the field of ecology and environmental protection between
Azerbaijan and Turkey” (UNEP/GRID-Arendal, 2005). From 2000 to 2002, USAID, in
collaboration with Development Alternatives Inc. (DAI), implemented the South Caucasus
Water Management project. Its aim was to strengthen co-operation among water agencies at
local, national and regional levels and demonstrate integrated water resources management. In
parallel, between 2000 and 2006, the EU and the Technical Assistance Commonwealth of
Independent States (TACIS) carried out the Joint River Management Programme on
Monitoring and Assessment of Water Quality on Transboundary Rivers for the prevention,
control and reduction of the impact of trans-boundary pollution. The programme covered four
basins, including the Kura River Basin. In addition, regional organisations such as REC, Eurasia
Foundation, and numerous local foundations have promoted national and regional activities
concerning water resources management and protection (UNEP, 2002). Between 2002 and
2007, OSCE realized the South Caucasus River Monitoring Project. Its general objectives were
to establish the social and technical infrastructure for a joint international Transboundary River
water quality and quantity monitoring, data sharing and watershed management system among
the Republics of Azerbaijan, Georgia and Armenia. Project Reducing Transboundary
Degradation in the Kura-Aras River Basin, implemented by the UNDP Bratislava Regional
Centre in collaboration with the Global Environmental Facility (GEF), has involved four of the
basin countries: Azerbaijan, Georgia, Islamic Republic of Iran and Armenia. Efforts are being
made to involve Turkey in the project as well. The preparation phase, which is co-funded by
Sweden, began in July 2005 and will last 18 months. The objective of the project is to ensure
that the quality and quantity of the water throughout the Kura-Aras River system meets the
short and long-term needs of the ecosystem and the communities that rely upon it. It will be
achieved by fostering regional cooperation, increasing the capacity to address water quality and
quantity problems, demonstrating water quality/quantity improvements, initiating required
policy and legal reforms, identifying and preparing priority investments, and developing
sustainable management and financial arrangements. Currently there are no water treaties
between the three south Caucasian countries owing to the political situation in the region.
Aggressive and occupation policy of Armenia against Azerbaijan in Nagorno-Karabakh is one
of the main obstacles, making it difficult for Azerbaijan and Armenia to sign a treaty even one
only relating to water resources management.
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5.WATER TARIFES, WATER SYSTEM CAPACITY

The appeal made by “Azersu” OJSC was considered by Tariff (price) Council and new tariffs
have been fixed. At the present 30.4 % of the costs of “Azersu” OJSC is formed by the salary
and 28.3 % is formed by the costs spent on power supply. In addition, average monthly salary
in the Joint-Stock company is very lower than average indicators upon the republic. Let’s state
that the tariffs for the consumers using water as raw material have not been changed and stayed
in the present level. It means that the costs of the manufactures of products using water as raw
material, as well as the prices of those products will be changed too. At the same time monthly
consumption norm upon the subscribers having no meter was reduced from 6m3 to 5m? in the
people consumption group and it means that such subscribers will pay less means every month.
Let’s state that monthly per head water consumption indicator is between 3-5 m?® in most
countries. Taking into account the fact that the principal value of 1 m® water is very lower than
the tariffs, the tariffs on the services of water utilization were fixed as 30 copech per 1 m2 for
Baku, Sumgayit, Ganja, Mingechevir, Shirvan, Khirdalan cities and Absheron region, 0,25
Manat per 1m?®for the other regions including VAT, 1 Manat for non-population consumption
group upon all areas of the country, the tariffs on the services of floating of waste water was
0,6 Manat upon the population group and 0,30 Manat for the other users in the meeting. Taking
into account the new norm, monthly additional costs of a person will be 0,42 Manat in the cities
and 0,41 Manat in the villages after the tariff modifications. In its turn it m