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“The lack of sanitation endured by 2.6 billion people is a hidden international scandal. It is the principal reason for the spread of diarrhoeal diseases and the toll they
take on human lives.”
HRH Prince Willem-Alexander of the Netherlands, Chairperson, UN Secretary General’s Advisory Board on Water and Sanitation
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1. Sanitation crisis

It is 2008 - the International Year of Sanitation! It is the time to raise our voices openly
and boldly up the excretory frontier because
the distaste surrounding unmentionable
bodily functions has held back action . Efforts are to be made to overcome the silence
which inhibits the access of millions of people from that basic necessity for public health
and human dignity – a toilet.

tation coverage is dropping down - from
100% in 1990 to 95% in 2000, with only 84%
coverage for rural areas3. It is also well known
that only 14% of wastewater in Europe is
treated treated by effective treatment plants4.
As a total an estimated 41 million people in
Europe do not have access to safe drinking
water, and 85 million people lack access to
basic sanitation5.

Why do 1.5 million children die each year
from diarrhoeal disease? Because tiny particles of excreta get into their mouths. How?
Because 2.6 billion people – 40% of the global
population – do not have a decent place to ‘go’1.

The WHO-United Economic Commission for Europe (UNECE) Protocol for Water and Health6, adopted in 1999, requires all
countries to provide sanitation to a standard
which sufficiently protects human health and
the environment through the establishment,
improvement and maintenance of collective
systems and wastewater treatment installations, and to establish a programme for monitoring situations likely to result in outbreaks
or incidents of water-related disease. Progress
made is to be assessed in terms of suitable indicators, of which this indicator is one.

Of course, the s**t-related talk has not started today, and it has been held on highest policy level as well. At CSD 12, the Report of
UN Secretary-General put emphasis on the
concerns of not meeting the sanitation target even in the most developed areas of the
world, e.g. Europe2. A comparison between
the state of art in 1990 and 2000 shows that
Europe is the only continent where the sani1 Black M., B. Fawcett, The Last Taboo: Opening the Door on the
Global Sanitation Crisis, Earthscan and UNICEF, 2008.
2 Commission on Sustainable Development, Twelfth session, 14-30
April 2004; Thematic cluster for the implementation cycle 2004-2005
Sanitation; Progress in meeting the goals, targets and commitments of
Agenda 21, the Programme for the Further Implementation of Agenda 21 and the Johannesburg Plan of Implementation, Report of the
Secretary-General

The size of the burden of disease attributable to poor sanitation and hygiene, and the
availability of means to reduce it, led to the
3 www.ssinfo.org/en, 15.06.06.
4 Global Water Supply and Sanitation Assessment 2000 Report,
WHO/UNICEF, 2000
5 Local Actions for a Global Challenge; Europe, Regional Document;
4th WWF, Mexico, 2006
6 WHO-United Economic Commission for Europe (UNECE) Protocol for Water and Health, 1999.
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inclusion of “access to improved sanitation”
in the United Nations Millennium Development Goals indicators.
In 2004, the Fourth Ministerial Conference
on Environment and Health adopted the
Children’s Health and Environment Action
Plan for Europe (CEHAPE), which includes
four regional priority goals to reduce the burden of environment-related diseases in children. One of the goals (RPG I) aims at preventing and significantly reducing morbidity
and mortality arising from gastrointestinal
disorders and other health effects, by ensuring that adequate measures are taken to improve access to safe and affordable water and
adequate sanitation for all children.
Council Directive of 21 May 1991 (91/271/
EEC) concerning urban wastewater treatment prescribes the level of treatment required before discharge. It requires member
states to provide all agglomerations of more
than 2000 population equivalents (p.e.) with
collecting systems. Secondary (biological)
treatment must be provided for all agglomerations of more than 2000 p.e. discharging
into fresh waters and estuaries and for all agglomerations of more than 10 000 p.e. discharging into coastal waters. EU member
states must identify water bodies as sensitive
areas (vulnerable to eutrophication) in accordance with the criteria of the Directive.
In sensitive areas, they must provide more
advanced treatment of wastewater with nutrient removal, placing more stringent criteria with specific monitoring requirements.
The Directive is designed to protect the ecological status of receiving waters and does
not require microbiological analysis of effluents discharged from wastewater treatment facilities. Member states are required
to submit biennial reports to the EU of their
4

progress towards the implementation of the
Directive.
The cohesion policy of the EU will continue to support sewage treatment plants from
its €336 billion budget for 2007–2013 for all
new member states. Support is greatly needed as current investments in some of the
eastern European countries are at the level
of €5–10 per capita and will need to be increased to €40–50 per capita to comply with
the deadlines.
There are wide differences between countries
in EU. In the Nordic and some northern European countries, which have the longest tradition of water purification, more than 85%
of the population were connected to wastewater treatment facilities. In southern European countries coverage ranged between
40% and 60%, while in some of the new EU
member states it was less than 40%.
Lack of safe drinking-water and poor sanitation threaten the health of millions of people
in the WHO European Region. While most
of the Region’s 877 million people take clean
water for granted, too many still lack a regular supply:
Water-related diseases of microbiological
origin that are identified for priority action

• almost 140 million (16%) do not
have a household connection to a
drinking-water supply;
• 85 million (10%) do not have improved sanitation; and over 41 million
(5%) lack access to a safe drinkingwater supply.

include cholera, bacillary dysentery, enterohaemorrhagic Escherichia coli, typhoid (and
paratyphoid) and viral hepatitis A. The countries that are Parties to the Protocol will review their systems for disease surveillance
and outbreak detection, and implement the
most appropriate measures to reduce disease,
including vaccination or water treatment and
distribution measures. Chemical contaminants of drinking-water and related diseases
are also under review.
This aspect of implementing the Protocol contributes to achieving the two Millennium Development Goals that include improving water supply and sanitation and reducing child
mortality. The incidence of infectious diseases
caused by poor-quality drinking-water is often
highest in children aged 6-11 months. In the
WHO European Region, this risk factor causes
over 13 000 deaths from diarrhoea among children aged 0-14 years (5.3% of all deaths in this
age group) each year, with the countries of central and Eastern Europe and central Asia bearing the largest share of the burden.
The burden of disease is estimated to be 5.3%
of all deaths and 3.5% of all DALYs in children
0−14 years of age in the European Region. The
largest contribution to the burden of disease
comes from EUR B, with over 11 000 deaths
and almost 500 000 DALYs. Our results also
point out the number of deaths and DALYs
that could be avoided by simple interventions
in personal hygiene.
Although over 90% of the European population is estimated to be covered by an improved
water supply, in many of the countries of the
former USSR, the infrastructures of water
and sanitation systems need to be developed
or have been disrupted owing to poor maintenance for the last two decades:

1.1. An estimated 2 million people or
more in the European Region do not
have access to clean water, thus exposing children to a high risk of diarrhoeal diseases.
1.2. The burden of diarrhoeal disease
attributable to poor water, sanitation
and hygiene is estimated at 5.3% of
all deaths and 3.5% of all DALYs, in
children aged 0–14 years in the European Region. The largest contribution
to the burden of disease comes from
EURO B countries with over 11 000
deaths and almost 500 000 DALYs.
1.3. This suggests that high potential
savings in deaths and DALYs could
be made by the development of infrastructures and better personal hygiene. For instance, in EURO B, giving
the entire child population access to a
regulated water supply and full sanitation coverage, with partial treatment
for sewage, would save about 3700
lives and 140 000 DALYs.
Water has a role, direct or indirect, in reaching two of the eight MDGs. In the European Region, WHO addresses the water-related MDGs under the umbrella of two major
regional instruments: the Protocol on Water
and Health and the Children’s Environment
and Health Action Plan for Europe (CEHAPE). The MDGs are currently the priority
in the Protocol implementation. WHO/Europe also participates in the scientific work of
5

the Secretariat as required by the Parties to
the Barcelona Convention on the Protection
of the Mediterranean Sea against Pollution
by contributing to the Mediterranean Action
Plan, the operational programme of the Barcelona Convention.
European perspective: In the Region, access
to drinking-water is nearly 100% achieved,
however in many countries this water is still
Goal 4:
Reduce child mortality
Target 5: Reduce by two thirds the
under-five mortality rate between
1990 and 2015
European perspective: In the Region,
lack of safe water and adequate sanitation has been recognized as a major
cause of child mortality, especially in
eastern countries. CEHAPE focuses
on four main pillars for improving
children’s health, one of which specifically concerns ensuring safe water and
adequate sanitation to prevent and
reduce child morbidity and mortality.
CEHAPE was adopted by European
health and environment ministers in
June 2004.
Goal 7:
Ensure environmental
sustainability
Target 10: Halve the proportion of
people without sustainable access to
safe drinking-water and basic sanitation by 2015
Target 11: Achieve a significant improvement in the lives of at least 100
million slum dwellers by 2020.
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not safe (target 10). Managing water supply
to ensure fair water pricing to all in Europe is
a key challenge that would significantly improve the lives of slum dwellers (Target 11).
The Protocol on Water and Health is the first
instrument in Europe to prevent, control and
reduce water-related disease through improved and harmonized water supply and
management. In accordance with Article 6 of
the Protocol, Parties pursue the aim of providing access to drinking-water and sanitation to everyone, and are obliged to set targets and report on progress towards these
targets at each meeting of the Parties. The
Protocol is therefore in important supportive
instrument of the MDG process.
To assist countries in this effort, in the context of integrated water resource management
plans, water supply and water quality, as well
as of collection and treatment of wastewater,
WHO/Europe is developing jointly with UNECE a guidance document on setting targets
and monitoring progress in water supply
and sanitation.
The Mediterranean Action Plan covers fourteen countries of the WHO European Region.
It contributes to the achievement of target 10
by monitoring methods and performance of
sewage collection, treatment and discharge in
cities over 10,000 population in all countries
of the Mediterranean since 2000 (expected
to be extended to cities of populations over
2,000), and by providing training on environmental health impact of wastewater treatment plants, wastewater usage practices, natural treatment systems and safe wastewater
use in irrigation.

2. Sustainable Sanitation Concept

The history of conventional sanitation is a
story of improved urban comfort at the cost
of hygienic problems and environmental
pollution7. Both the outflows of purification
plants and combined sewage overflows of the
sewer network contribute to environmental
contamination.
Taking into consideration the entire range of
sustainability criteria, it is important to observe some basic principles for planning and
implementing of sanitation systems in the future. These were developed and endorsed by
Water Supply and Sanitation Collaborative
Council during its 5th Global Forum in Iguasu, Brazil, 2000, as the Bellagio Principles
for Sustainable Sanitation8:
1. Human dignity, quality of life and environmental security should be at the centre of
the new approach, which should be responsive and accountable to needs and demands
in the local setting.
• solutions should be tailored to the full spectrum of social, economic, health and environmental concerns;
7 Helmut Lehn, Sustainable Sanitation Systems – dissolving the antagonism between urban comfort and hygienic pollution of urban environs, Forschungszentrum Karlsruhe, Institute for Technology Assessment and Systems Analysis, http://www.itas.fzk.de/deu/lit/2004/
lehn04b.pdf, Jan. 2008.
8 Vision 21. A shared vision for hygiene, sanitation and water supply
and a framework for action. WSSCC, 2000.

• the household and community environment should be protected;
• the economic opportunities of waste recovery and use should be harnessed.
2. In line with good governance principles,
decision-making should involve participation of all stakeholders, especially the consumers and providers of services.
• decision-making at all levels should be
based on informed choices;
• incentives for provision and consumption
of services and facilities should be consistent
with the overall goal and objective;
• rights of consumers and providers should
be balanced by responsibilities to the wider
human community and environment.
3. Waste should be considered a resource, and
its management should be holistic and form
part of integrated water resources, nutrient
flows and waste management processes.
• inputs should be reduced so as to promote efficiency and water and environmental security;
• exports of waste should be minimized to
promote efficiency and reduce the spread of
pollution;
• wastewater should be recycled and added to
the water budget.
4. The domain in which environmental sani7

Figure 1. Advantages of ecological sanitation, GTZ9

tation problems are resolved should be kept
to the minimum practicable size (household,
community, town, district, catchment, city)
and wastes diluted as little as possible.
• waste should be managed as close as possible to its source;
• water should be minimally used to transport waste;
• additional technologies for waste sanitisation and re-use should be developed.
8

Sustainable sanitation concept is presented
visually at Figure 19, developed by GTZ.
Another aspect that sustainable sanitation addresses is the climate change and adaptation
policies to face this change. By 2025 more
than 3 billion people could be living in water9 Christine Werner, Patrick Bracken, Heinz-Peter Mang, Florian Klingel, Deutsche Gesellschaft für Technische Zusammenarbeit
(GTZ) GmbH Division 44 – Environment and Infrastructure, Vierte
Werkstattgespräche über Wasser, DIE Bonn, 23.-25.10.03.

stressed countries10. Water saving strategies
provided by various EcoSan technologies,
is a reliable tool for climate change adaptation, especially relevant for Southern Europe,
including the Balkan Peninsular. Low water
consumption would conserve heavily extracted water resources in a country like Bulgaria.
Bulgaria is the second heaviest water-stressed
country in Europe, after Cyprus11 (See: Figure 2). It abstracts 58% of its water potential,

Figure 2: Water exploitation index. Total water abstraction per year as percentage of long-term12

and develops a severe water shortage in any
year of reduced precipitation. It is extremely alarming that Bulgarian governmental experts do not show the slightest hint of
10 Human Development Report 2006. Beyond scarcity: Power, poverty and the global water crisis, UNDP, 2007.
11 Water
Information
System
for
Europe
(WISE),
http://209.85.135.104/search?q=cache:TA6SwSqZVG0J:www.eea.europa.eu/themes/water/featured-articles/water-scarcity+%27water+sc
arcity+bulgaria%27&hl=en&ct=clnk&cd=1, Jan. 2008
12 EEA CSI18 & Eurostat, 1992-2003

realizing the existing crisis13 and underestimate the water deficit to be faced in the closest
future due to climate change (See: Figure 3).
With the climate changes, it is agriculture
that will face the real challenge. People have a
minimum basic water requirement of 20–50
litres each day. Compare this with the 3,500
litres to produce enough food for a daily
minimum of 3,000 calories (producing food
for a family of four takes the amount of water in an Olympic-size swimming pool). In
other words, it takes roughly 70 times more
water to produce food than people use for
domestic purposes. Sustainable sanitation
allied to appropriate technology to alleviate
the mismatch between water supply and demand. One example is the re-use of treated
for surface and subsurface irrigation. Recycling wastewater for peri-urban agriculture
already happens on a large-scale and it is estimated that wastewater irrigates about 20 million hectares of land globally—almost 7% of
total irrigated area10.
Sewers and sewage treatment systems in
many parts of the world are still considered
signs of progress. While modern urban dwellers flush their wastes away and tend not to
think what happens later on, this same process creates contamination somewhere down
the stream – pathogens, chemicals, etc Even
after the best and most expensive treatment
(that occurs with some 10% of the wastewater
in the world), there are still toxic wastes at the
end of the pipe: pharmaceutical residuals and
toxic sludge, that modern technology cannot
handle. A survey in US shows that what is left
over - after the dead cats and cardboard are
screened out and hauled away to the dump - is
a concoction of whatever was flushed down
13 Proekt za strategiya na ustoychivo razvitie, 2007 (in Bulgarian).
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Figure 3. Climate change caused decline in water run-off10

the drain: motor oil, dioxin, asbestos, polychlorinated biphenyls (PCBs), heavy metals,
bacteria, viruses, industrial solvents, any combination of the 70,000 chemicals used in US industries, etc.14

Toilets may be an unlikely catalyst for human
progress - but the evidence that they are is overwhelming. Adequate sanitation has the potential to produce cumulative benefits in public
health, employment and economic growth.
Sustainable Sanitation is far more than just
a toilet15:
• It is also about habitats, environment, health,
food cycle and water cycle.
• It is about recycling the organic matter and
14 Orlando L., Sustainable Sanitation. A Global Health Challenge.
Dolar and Sense, the magazine of economic justice, May/June 2001;
http://www.dollarsandsense.org/archives/2001/0501orlando.html
15 http://www.ias.unu.edu/proceedings/icibs/ecosan/calvert.html.
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nutrients from human and animal excreta and
bringing them safely back to the soils that sustain agriculture.
• It is about water efficiency and protection of
water resources from contamination with chemicals, pathogens and pharmaceuticals.
• It is about interrupting the pathogen cycle
and disease prevention by safe treatment of
human excreta and biologic wastes.
• Sustainable sanitation is about household and
personal hygiene, about hand-washing.
• It is also about managing other household
waste and grey water in a sustainable manner, maximizing recycling and re-use at the
household level.
• It is about human well-being and survival in a world where water scarcity, water and
food-security are an issue for more than half
of world population.
• It is about holistic approach and integrated
water management.

3. Project Background

3.1. Physico-Geographical Background
3.1.1. Geographical Situation
Stara Zagora Oblast is situated in the central
part of Bulgaria, about 240 km south-eastwards of the capital Sofia, and 170 km westwards from the Black Sea. The Balkan Mountain range/Stara Planina (Botev Peak, 2376 m
high) covers the northern part of the region.
Just southwards from the Balkans, the Deer
Forest Mountain / Sarnena Gora spreads
(Bratan Peak, 1236 m). In between them the
Rose Valley is located famous for its specific
combination of climate and soils. The Upper
Thracian Valley (ca 100 – 200 m) occupies
the central and southern parts of the region.
The municipality of Stara Zagora is located in
the Upper Thracian Valley, less than 200 metres above sea level, and at the southern foot
of the Deer Forest Mountain.
3.1.2. Climate
The climate is transitional continental. Its
specific peculiarity is due to the invasion of
Mediterranean air masses from the South
(Kirov, 193416; Dimitrov, 197917). They cause
significant warm effect and total melting of
16 Кirov, К. 1934. Severnata granitsa za sredizemnomorskoto klimatichno vliyanie na Balkanskiya poluostrov. Izvestie na BGD, 2:31-36
(in Bulgarian).
17 , D. 1979. Klimatologiya na Bulgaria. BAN, Sofia (in Bulgarian).

snow cover a few times each winter. In summer, they perform as dry, overheated ones.
Another peculiarity of this area is the frequent invasion of continental atmospheric
masses from the East. The average annual air
temperature is 12.9ºC; the average monthly air temperature amplitude is very low for
Bulgaria - only 9.9ºC (Кyuchukova, 198318).
The average annual sum of precipitation is
598 mm for the period 1931-1985 (Koleva et
al., 199019).
The four seasons are clearly constituted. The
summer is hot and dry. The winter is relatively
mild and snowless compared to the remaining territory of the country. The spring comes
early. The autumn is warm until October.
3.1.3. Soils
The great variety of abiogenic and biogenic
natural components determine the extremely variegated soil cover (Koynov, 195620; Penkov, 198621).

18 Kyuchukova (Ed.). 1983. Klimaticehn spravochnik na NRBБ, t.4.
BAN, Sofia (in Bulgarian).
19 Koleva, Е., Peneva. 1990. Klimatichen spravochnik, valeji. BAN,
Sofia (in Bulgarian).
20 Koynov, V. 1956. Zakonomernosti v razprostranenieto na pochvite v Gornotrakiyskata nizina. Izv. na pocheniya institut, кn. 3:41-47
(in Bulgarian).
21 Penkov, P. 1986. Meliorativno pochvoznanie. Tehnika, Sofia(in
Bulgarian).
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Figure 4

Chromic cambisols soil type is the oldest in
genetic aspect in the region. It is formed upon
variable foundation of weathered matter of
andesites, limestones, malms, etc, and Pliocene and early Quaternary deposits. This soil
type follows the uneven hilly relief (Ninov,
198222; Penkov, 1983а23). Chromic cambisols
Figure 4. Stara Zagora Region (Oblast) road map and the
map of Bulgaria
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22 Ninov, N. 1982. Kaneleni groski pochvi. V: Geografiya na Bulgaria, t.1, Fizicheska geografiya. BAN, Sofia (in Bulgarian).
23 Penkov, М. 1983а. Pochvoznanie. Zemizdat, Sofia (in Bulgarian).

soils are formed under transitional continental climatic influence with some Sub-Mediterranean characteristics. The soil has redish coloring and clayey texture (Koynov et
al., 198024). The variety of soil-forming conditions predetermines the existence of three
varieties of chestnut forest soils in the area:
typical, leached and lessive.
Another genetically old soil type at the territory of interest is the Smolnitsa (Kabakchiev,
198225). It is a typical soil type for the Balkan
Peninsular. The process of Smolnitsa formation starts always in originally low location,
even relief and heavy mechanic content of
the soil-forming deposits. Their development was further influenced by forest (mainly oak) vegetation after the drainage of the
region (Koynov et al., 1980). Some signs of
leaching and podzolization are well express
nowadays.
Meadow soil occupies large areas in the region of investigation. Meadow-Chromic
cambisol soil type has primary meadow and
secondary forest origin. It is formed upon
the river terraces with relatively high level of
ground water. Meadow-Smolnitsa is formed
in similar conditions. The meadow process in
the latter is clearly manifested nowadays as
well (Gyurov et al., 199026).
Alluvial-meadow soil is formed upon the alluvial deposits in the flood river terraces under the influence of high groundwater level.
Deluvial-meadow soil is formed at the southern foot of the Deer Forest Mountain in the
24 Koynov, V., Gyurov, Kolcheva. 1980. Pochvoznanie. Zemizdat, Sofia (in Bulgarian).
25 Kabakchiev, Iv. 1982. Smolnitsi. V: Geografiya na Bulgaria, t.1,
Fizicheska geografiya. BAN, Sofia (in Bulgarian).
26 Gyurov, Totev. 1990. Pochvoznanie. Zemizdat, Sofia (in
Bulgarian).

presence of meadow plants and relatively high groundwater level. Deluvial deposits sometimes overlay the alluvial ones in
the river valleys, and alluvial-deluvial soil is
formed. At the outskirts of the deluvial terrain, the ground water periodically goes out
at the surface. That gives rise to the existence
of meadow-boggy soil (Koynov, 1956).
3.1.4. Flora and Fauna
The vegetation, as a component of nature, is
into direct influence with the above cleared
aedaphic factor (Margalef, 199227; Vernadskiy, 198928).
The natural vegetation populations (Ganchev,
1965а-b29; Velchev et al.30, 1982; Velchev et
al., 198231; Karta na gorite, 198532) in the area
of interest are as follows:
A. Hydrothermal forests of the lowlands
i) Mesohydrophitic forests in the river valleys upon alluvial soils
These forests used to occupy the flood river
terraces of the bigger rivers. The dominating
variety in the population is Fraxinus oxicarpa. It is accompanied by Ulmus foliacea, and
less abundant Acer tataricum and Quercus
pedunculiflora.
ii) Mesophitic forests upon hydromorphic soil
Meadow-Chromic cambisols, Meadow27 Margalef, R. 1992. Oblik biosferi. Nauka, Moscow (in Russian).
28 Vernadskiy, V.I. 1989. Biosfera i noosfera. Nauka. Moscow (in
Russian).
29 Ganchev Iv. 1965а,b. Ostatachni gori v Starozagorskoto pole I po
perifernite mu halmove. Izvestie na Bot. institute na BAN, XIV: 32-38.
XV:30-41 (in Bulgarian).
30 Velchev V. 1982. Poyas na emzofitnite I kseromezofitnite dabovi
I gabarovi gori. V: Geografiya na Bulgaria, t.1, Fizicheska geografiya.
BAN, Sofia (in Bulgarian).
31 Velchev V., Iv. Bondev. 1982. Poyas na kserotermnite dabovi gori.
V: Geografiya na Bulgaria, t.1, Fizicheska geografiya. BAN, Sofia (in
Bulgarian).
32 Karta na gorite. 1985, Agrolesproekt, Sofia (Bulgaria).
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Smolnitsa, etc soil varieties are thought to be
hydromorphic ones. Quercus pedunculiflora
reaches its optimal growing conditions in this
situation. It is accompanied by Acer tataricum.
B. Xerothermal forests upon even relief
and hilly outskirts with upon dry soil
i) Mesoxerophitic forests of Quercus cerris
and Quercus conferta
The edificators are Quercus cerris and Quercus conferta. This population occupies even
areas with poorer and dryer soils: typical,
leached, and slightly podzolic Chromic cambisols soils. Small residual associations are located in several sites in the area. The society
follows flat relief.
ii) The association of Quercus pubescens
and Carpinus orientalis is formed upon old
Pre-Quaternary surfaces on surrounding
hills. The formation is largely represented at
the outskirts of the valley at the foot of the
Sarnena Gora Mountain. A residual society is located at an oblique southern slope
North-East from Stara Zagora.
The area of the municipality is almost totally transformed nowadays into agricultural
lands in the lowlands and artificially afforestated areas in the higher parts of the territory to the North. Only some small residual
forests are preserved here and there.
The natural fauna, in general, is thermophilic. Lots of Mediterranean, Pontomediterranean, Asiatic and steppe varieties are spread,
together with Eurosiberian and European varieties (Yosifov, 198233).
The region is heavily anthropogenized and
33 Yosifov V.. 1982. Fauna v poyasa na daba. V: Geografiya na Bulgaria, t.1, Fizicheska geografiya. BAN, Sofia (in Bulgarian).
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takes all positive and negative effects of the
process (Grigorev, 198534). The natural phitocenoses are destroyed, and favorable conditions for the establishment of secondary xerothermophilic shrubs appear. Mesophitic
and xerophitic grass populations are largely
spread too.
The artificial afforestation of the area is not
always successful because of the usage of foreign for the region populations: Pinus nigra,
and Pinus nigra in combination with Pinus
silvestris; Thuja orientalis; Betula alba; Robinia pseudoacacia, etc Forests dominated
by Pinus nigra frequently occupy the natural ecological niche of oaks or mixed societies of oaks and Carpinus orientalis. It is impossible of natural fauna inhabitants of oak
forests to survive. Afforestation with oak is
rarely done. The afforestators prefer Quercus
petrea and Quercus robur (Lesoustroystven
proekt, 198835). 34% of the forests in the region occupy non-favorable locations (Mishev
et al., 198936).
The agrophitocenoses dominate at the place
of natural forests and grasslands now. Intensive conventional agriculture was largely developed until the beginning of 90s.
3.1.5. Water Bodies
Surface water resource is scarce and polluted
by various sources of pollution: wastewater
from households, industrial wastes and agricultural pollutants. The rivers are small and
almost all of them go dry each summer (the
34 Grigorev A.G. 1985. Antorpodenie vozdeystviya na prirodnoyu
sredu po nablyudeniyam iz kosmosa. Nauka, Peterburg (in Russian).
35 Lesoustroystven proekt na GS Stara Zagora. 1988. Agrolesproekt,
Sofia (in Bulgarian)
36 Mishev K., Velev, Vaptsarov, Yordanov, Gorunova. 1989. Trakiysko-strandjanska oblast. V: Geografiya na Bulgaria, t. 3. Fizikogeografsko I sotsialno-ikonomichesko rayonirane, Mishev K. (red.).
BAN, Sofia (in Bulgarian).

average is 7 summers per decade). The largest river in the municipality is the Syuitliyka
River that becomes Sazliyka following entry
of the Oryahovska River into it. The Banska
River passes via Stara Zagora Spa. Sulitsa has
only one very tiny stream, which is a tributary of the Banska River. The rivers are very
small and get dry each year for a period of
75-100 days (Атлас на НРБ, 197337; Стойчев,
198238; Стоянов, 198239). The period of low
waters continues for 4.0-4.5 months, and the
river runoff during that time consists of only
3-5% of the annual runoff.
Ground water is plentiful in the valley and at
the foot of the Sarnena Gora slope. Irrigation
water is transferred from the Koprinka Dam
located above the Sarnena Gora. The network
of irrigation canals built in the past is in very
bad condition due to very poor maintenance
occasioned by lean financial resources. The
thick net of irrigation and drainage canals are
built in the basins of the rivers. This kind of
anthropogenic interference changes to a great
extent natural river flow. Sub-dominant complexes of hydrophilic meadows develop along
the canals (Popov et al., 198540).
Thermal mineral water springs northwards
and westwards from Stara Zagora (within
15-20 km) show precious baineological characteristics and premise the development of a
number of spa resorts.
3.1.6. Transport Corridors
The region is a strategic crossroad between East and West, North and South. The
37 Atlas na NRB. 1973, BAN, Sofia (in Bulgarian).
38 Stoychev, К. 1982. Rejim na rechnite void. V: Geografiya na Bulgaria, t.1, Fizicheska geografiya, BAN, Sofia (in Bulgarian).
39 Stoyanov, G.. 1982. Hidrologichen spravochnik na rekite v NRB, t.
4. GUHM pri Ban, Sofia (in Bulgarian).
40 Popov, А., Velchev, Petrov. 1985. Landshaftna diferentsiatsiya na
Chirpanskiya prag. Izvestie na BGD, 2:27-35 (in Bulgarian).

intensive transport flows in East-West and
North-South directions are facilitated by Belgrade/Thesaloniki-Sofia-Bourgas and Bucharest-Russe-Istanbul railway and highway
infrastructure. The Shipka and Haimboaz
passes through the Balkan Mountain are of
great importance for the transport in the
region. Highways and railways link the region with Russia, Ukraine, Moldova, Romania to the North, as well as with Greece and
Turkey to the South. The Stara Zagora airport does not function after the collapse of
communism.
3.2. Sociologo-Economic Background
3.2.1. Administrative Structure
The Stara Zagora Oblast ranks third among
Bulgaria’s 28 districts in the Human Development Index for the year 2003 and economic
activity41. According to advance information
from the Regional Administration for the
year 2004, Stara Zagora was predicted to rank
2nd in the Gross Domestic Product (GDP),
and would maintain its 3rd position in the
Human Development Index (HDI).
Stara Zagora has a long history which goes
back to some eight thousand years ago. The
remains of Neolithic dwellings, and various
archeological discoveries of Thracian and
Roman times witness its ancient history. The
town was first established by the Thracians
during the 6th century B.C. Later on (2nd
and 3rd centuries A.D.), after the inclusion of
Thrace in the Roman Empire, the town was
rebuilt again close to the ancient Thracian
village. At that time the town experienced the
peak of its development and was named Avgusta Trayana. At that time, the first drinking
41 National Human Development Report of UNDP, 2004.
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water pipeline system bringing water down to
the town from the Deer Mountain was built.
There is still abundant water of good quality
running down this pipeline. Unfortunately,
it is being directly discharged into the sewer
and not used because of the lack of possibility
of treatment and guaranty for its standard.

Agricultural area

2961.4 km2 (57%)

Forest area

1539.2 km2 (30%)

Towns, villages
and other settled
areas

346.7 km2 (7%)

150.8 km2 (3%)

In Middle Ages the city was known as Eski
Zagra, named like this by the Ottoman invaders. The city was known under this name until the second half of the XIX century. The Ecclesiastical Council, 1871, in Istanbul named
the city Stara Zagora.

Ores and minerals
yield areas
Water area

116.3 km2 (2%)

Transport and
infrastructure

37.6 km2 (1%)

Nowadays, Stara Zagora is administrative,
economic and cultural centre of Stara Zagora
Municipality and Stara Zagora Oblast.
The territory of the Oblast is administratively organised in 11 municipalities. Majority of the population (68.4%) lives in urban
areas. Stara Zagora is the largest municipality among them (1019.3 km2 and 173,717
inhabitants, Census 2001). It ranks sixth in
population among all Bulgarian municipalities. The municipality consists of the city of
Stara Zagora and 50 villages. More than 85%
of the population of the municipality lives in
the city. In the beginning of 21st century, it
is one of the fastest developing municipalities
of Bulgaria.
The whole region covers an area of 5,152 km2
constituting 4.6% of the total area of Bulgaria. The land use of the territory is divided as
follows:
3.2.2. Agriculture
Agriculture is widely practised in all municipal villages and plays an important role
for the development of the municipality as a
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whole. Besides the significant production decrease during the 1990s, this sector remains
fundamental income resource (mostly inkind income resource) in villages and a base
for the food processing industry, as well. Agricultural contribution to the commercial
municipal revenue is symbolic - 2.1% (or
18.36 million BGN)31 and much below the
land capacity (the territory of the Municipality covers 51,600 ha arable land, incl. 16,500
ha irrigational land). As far as the structure
is concerned, almost half of the sector revenue is produced in town (41.6%), where main
processing powers are concentrated. Slight
increase of this index has been observed,
which unveils gradual improvement of the
sector since 2000.
More than 90% of land in the municipality is
suitable for agricultural production. 30% of
the arable land is suitable for irrigation but
intensive irrigated agriculture is presently
not fully developed. Despite insufficient in
amount, the surface water is polluted with
household and industrial waste water (mainly
from Stara Zagora). No signs of intensive agriculture could be found on the land supplied
with gravity irriagtion within the boundaries of Stara Zagora City. In 2004, only about
12,600 dka (less than 8%) of land suitable for

irrigation is effectively used out of the total
of 166,000 dka suitable for irrigation. Largescale intensive vegetable cultivation is practiced on less than 2,000 dka.
The overall assessment based on this indicator shows:
• Insignificant use of the capacity for intensive agriculture on irrigated land;
• Effective utilization of surface water for irrigation is restricted due to water pollution.
An obstacle to broad scale agriculture is the
enormous number of tinyl landowners. Cooperative farming, that should have been a
boost to agriculture, is itself mired by serious
problem owing to scarce financial resources.
Finally, the tenant farmers are not locals.
The Thracian Valley is fertile and productive. Cereals, sunflower, cotton and vegetable
fields, as well as orchards and vineyards, are
found mainly in the lowlands of the South.
The eastern part of the region showcases the
world famous Valley of the Roses, which produces a considerable part of the world’s attar
– extract of roses. Apart from roses, lavender,
mint and valerian are produced also in the
valley of the Balkan Mountain and the Sarnena Gora Mountain in the northern part of
the Stara Zagora Oblast. The large pastures in
the plains and foothills are conducive for cattle and sheep breeding. Recent governmental programme on structural reform is aimed
at returning land to their previous owners,
while measures to accelerate the development of land market are being undertaken.
Agricultural reforms, coupled with lost traditional markets in the period of transition,
have led to considerable decrease in agricultural production. This trend has been exacerbated by a gradual erosion of land meant for

planting; a trend that has taken over nearly
22% of the total arable land at the moment.
In addition, very low wholesale prices of agricultural goods and unpredictable markets
militate against further increase in the size of
land for planting purposes. Furthermore, low
level of agricultural development, in terms of
mechanisation, cropping, fertiliser use, use
of high-quality seeds and poor yield in animal husbandry, contributes to low production that impacts on marketability.
Like at national level, the agricultural development in the municipality is facilitated by
insignificant scientific support. This problem is especially alarming in Stara Zagora because its University is an incubator for qualified agronomists, agricultural-businessmen
and vets.
Because of the problems mentioned above,
most agricultural land now lies fallow in Sulitsa and Stara Zagora Spa. However, many
of the households in Sulitsa, especially those
with older citizens, have gardens that augment proceeds from some other agricultural
lands. These gardens range from 150 to 1000
m2, with an average of about 650 m2. Only
very few are usually outside this range and
these span between 1 and 2 thousand square
metres. About 80% of Sulitsa residents cultivate vegetables like tomatoes, cucumbers,
beans, peppers, peas, onion, potatoes, etc In
addition, almost all have fruit trees, such as
apples, plums, peaches, pears, cherries and/
or walnuts. Those cultivating vegetables use
manure, mainly from the animals they keep.
In nearly all cases, the manure is composted
before it is applied. Others without farm animals buy manure or get it for free from neighbours. They hardly use mineral fertilizers for
the vegetables; few, however, use little quantities of these for their flowers. In addition
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few of the households apply other chemicals
to their vegetable gardens and fruit trees. For
example, they use “Blue stone” (copper sulphate) on fruit trees and “karate” against Colorado potato beetle. However, majority remove the beetles by hand. When using sprays
only a few use facemasks, creating the impression that majority do not understand the
health hazards associated with unprotected
bodies. Irrigation is usually done with water
from boreholes, water taps or rainfall.
The commonest animals include goats, which
are the commonest (about one third of all
households have these), followed by chicken, rabbits, pigs, cow and/or horse or donkey.
Other households keep beehives.
Nearly all the agricultural produce is for selfsustaining consumption, some of it as homely canned food. Not all households produce
sufficient to meet the full demand for preservation. Only few have enough for commercial purposes.
In the Stara Zagora Spa almost all households
have a garden. About 75% grow vegetables
and/or some fruit trees. Those who do not
live either in a flat or rented house grow only
flowers or grass in their gardens. The gardens
in Stara Zagora Spa are smaller than those in
Sulitsa, varying in size between 50 and 800
m2 (average is 370 m2). Only few residents
own some other lands, which are given out
on rent. Only one-fourth of the Stara Zagora
Spa residents have animals, which are mainly chicken and some goats. The use of manure is less common than in Sulitsa. However, many who do use mineral fertiliser. Only
a few spray chemicals, like blue stone and karate. They grow potatoes (usually very small
plots) and try to remove any Colorado Potato
beetles by hand. They hardly commercialize
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their agricultural produce.
Municipal agriculture develops in 7,224 agricultural productive units. Private smallscale in-kind farms are 6,937 farms (96% of
the total). The 35 agricultural cooperatives, 2
associations and 43 tenant farmers produce
market-oriented production (mainly plantgrowing). Most of the cooperatives are not
stable in financial aspect. There are no cooperatives in 15 of the villages. Their vacant
market niche was occupied by the ‘tenant
farmers’ as a transitional phenomenon. Large
portion of the tenant farmers are external
companies for the municipality and do not
contribute to its revenue. Far from comparison with the small-scale farming, the processing industry is characterized with higher
stability (mills, fodder plants, winary, brewery, meat-processing plants, vegetable oil factory, dairy farms, etc).
The sectoral market infrastructure is presented by the commodity market-pace Interpred
Ltd., Stara Zagora Company and the commodity market-place for live animals near
the Mogila Village. The stock exchange, Stara
Zagora, is in its final construction stage. The
construction of the commodity exchange for
vegetables close to the ring-road is delayed.
With the nationalization of the land de facto after the WW2, the agricultural activities
shrank tremendously. Most of the agricultural land used before was abandoned in early
50s being situated on steep terrain inaccessible for the usual large scale agricultural machines used during the communist time and
turned to meadows, glades, scrubs, etc The
area between Sulitsa and the Spa and around
them was afforested with Pinus negra occupying formally arable land. Before the period
of transition, there was a small cooperative

in Sulitsa producing barley; lavender; peas
and beans; plums; green crop and grain fodder for the sheep and cows. Each family used
to have their small vegetable garden, vineyard, some small peace of land to produce
grain and straw for the animals (a cow, few
sheep, 1-2 goats, a pig, chicken). The cooperative stopped existing during the transition period because of the poor management
and low fertility of land that makes the production low competitive at the market. At
present there is hardly any agricultural production other than homestead gardens with
vegetables, fruit trees and few domestic animals. Most agricultural land now lies fallow
as “nobody is interested and there are no machines available”. A large area of arable land
was recently turned in lavender field some 2
kilometers eastwards from the village. Some
land owners strive to develop orchards to the
south-east.

Those cultivating vegetables use manure,
mainly from their own animals. Almost always the manure is composted to some extent before being applied. Respondents, who
do not keep animals, buy manure or get it for
free from neighbors. None of the respondents
uses mineral fertilizers for the vegetables and
one uses just little for her flowers.

Only one among the surveyed households in
Sulitsa - a recently settled Roma family, does
not have a garden or any agricultural land
at all. The other respondents have a garden
and some also own other land. Two respondents with very small yards do not grow vegetables or any other agricultural products.
The homestead gardens are between 150 and
1000 m2, large with an average of about 650
m2, and two gardens of 1.5 and 2 decares.

Less than half of the households who cultivate vegetables apply any chemicals. ‘Blue
stone’ (copper sulfate) is most common especially for fruit trees; “karate” - for Colorado potato beetle. Majority of the respondents
who grow potatoes remove the beetles by
hand. Only one of the seven surveyed households who sometimes apply chemical spray
uses some protection (a mask) and is aware
of health hazards (“we should not spray
when it is windy” and “after spraying there
is a quarantine period for not touching the
plant”). Another respondent uses homemade
remedies like sauerkraut water to kill insects.
Common practice is to apply milk on tomato
leaves to protect them from mildew.

About 80% of all Sulitsa respondents cultivate vegetables such as tomatoes, cucumbers,
beans, peppers, peas, onion, potatoes, etc In
addition, almost all have fruit trees, such as
apples, plums, peaches, pears, cherries and/
or walnuts. Almost all households produce
some grapes. Some of the grapes and fruits
(traditionally plums and damson, but also
apples, wild fruits, etc) are turned into homemade wine and brandy each year.

One-third of the respondents in Sulitsa own
land outside the village, varying from 1 decare to 55 decares Two of them usilize this
land for orchards (1 and 8 decares, respectively), one cultivates barley and lucerne (the
only farmer in Sulitsa who owns a small tractor). The other respondents do not cultivate
the land except for one who sows some lucerne in between the forest trees. Some respond that some of their land is under forest,
the rest is left fallow. Two of these respondents use mineral fertilizer.

Households in Sulitsa, who have a borehole,
use this to irrigate their garden. Those, without access to drilled water or a well (a couple
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of families only), use tap water. Some practice
rainwater harvesting for this purpose.
Half of the households in Sulitsa keep some
domestic animals. Goats are most common
(about one third of all households breed
these), followed by chicken, rabbits, pigs, a
cow and/or a horse or a donkey. Two households keep bees. Almost all households have
a cat and/or a dog of village breed. Few breed
expensive dogs for the market. There is one
lady who keeps 25 cats and 16 dogs free in
her yard for pleasure.
Nearly all agricultural production is for
household consumption including for preservation for winter period – drying, marinading and bottling. Not all of the households
produce sufficient amounts to meet the full
demand for preservation. Two households
explicitly mentioned to give some to children
or other relatives. In total five households sell
(occasionally) produce: three sell some dairy
products; one sell plums (has a large plum orchard) and the farmer growing barley and lucerne intends to sell this after harvest - until
last year he used it for his animals, however,
he sold most of these.
Additional to the agricultural production,
people diversify their food with wild plants
(mushrooms, fruits, nuts, etc). They consumed them fresh, as well as preserved. It
is very popular among the villagers to collect and dry various wild herbs to be used for
“tea” in cold winter days with honey.
Almost all households in the Stara Zagora Spa have a garden. About 75% grow vegetables and/or some fruit trees. Those who
do not do so, either live in a flat or rented
house, or grow only flowers or grass in their
garden. The gardens in the Stara Zagora Spa
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are smaller than in Sulisa, varying in size between 50 and 800 m2 (average: 370 m2). Only
three respondents own some additional land:
all renting it out. Only one-fourth of the Stara
Zagora Spa respondents have domestic animals, mainly chickens. Few have goats. Pets
are more popular here than in Sulitsa – decorative birds, terrapins, expensive pet dogs and
cats, etc. The use of manure is less common
than in Sulitsa. More respondents declare
to use “little” mineral fertilizer. Only few respond that they spray any chemicals - “Blue
stone” and “karate” are the ones each person
mentions. Most respondents who grow potatoes (usually very small plots) try to remove
any Colorado Potato beetles by hand. Nobody sells any agricultural products, except a
shop owner who sometimes sells some of his
surplus in his shop.
3.2.3. Tourism
Stara Zagora can boast some areas of tourist
attractions. Apart from a growing number of
first class hotels and resorts of national and
international importance, there exist some
other resorts worth mentioning. The Ayazmoto Park is noted for its extensive greenery
that includes vegetations that survive all seasons of the year. On the outskirts of this city
can be found a museum containing artefacts
still sequestered in their original sites; these
span hundreds of years.
Statistic of hotels and recreational centres in
the Stara Zagora Spa area can be summarised
here. In 1989 there were 32 hotels / resorts /
recreational centres in operation. At the moment, there are 6 hotels as well as 6-7 recreational centres owned by companies. 2-3 hotels
are under renovation and a new 3 star hotel under construction. Unfortunately, 10 hotels have
been closed down. There are a public thermal

bath, a recreational lake (but presently without boating facilities) and an eco-path (recently implemented). Three small shops for groceries and other common needs (including some
clothing) have been opened here.
3.2.4. Industry
97% of the industrial capacity and 95% of the
employed in industrial production are based
in the city. Stara Zagora provides 2.2% of the
tax income of the state31.
Food processing industry is best developed
in the municipality (56.2% of the volume of
industrial production). Production of food,
beverages, beer, wine and tobacco processing are most developed. Well presented are
the textile and clothes producing companies
(more than 70). 12.2% of the employees work
in this sphere. Wood processing industry and
production of furniture takes large share. The
production of chemical products, products
of plastic and rubber is presented by 40 companies. 13% of the industrial production is
presented by metal processing industry. The
production of machines and equipment is
declining and produces only 9.6% of the industrial production at the moment. Electricity and heat supply provides 32.2% of the industrial production and gives job to 2.4% of
the employees31.
81% of the production in 1990s was provided
by electronics, machine building and chemical production, these now provide only less
than 32% of the industrial production of
the municipality. Anyway, Stara Zagora still
holds top positions among the other municipalities – half of the 100 top companies in
Bulgaria are located at the territory of Stara
Zagora city.

The Stara Zagora region has a considerable
reserve of underground mineral resources
when compared with the rest of the country.
Consequently, the thermal power supply industry is found around the large reserves of
lignite coal in the Maritsa-Iztok. 72% of all
lignite coal reserve in the country is concentrated in this reserve while the total production of briquettes in Bulgaria is located only
in the town of Galabovo located 30 km South
of Stara Zagora.
3.2.5. Anthropogenic Influence
The region is heavily anthropogenised and
shows all positive and negative effects of the
process. The natural phitocenoses have been
destroyed; favourable conditions for the establishment of secondary xero-thermophilic shrubs appear. Mesophitic and xerophitic
grass populations are heavily dispersed.
The artificial afforestation of the area is not
always successful because of the substitution of regional populations with the foreign
ones as shown in the instance of Pinus nigra,
and Pinus nigra in combination with Pinus
silvestris; Thuja orientalis; Betula alba; Robinia pseudoacacia, etc Forests dominated by
Pinus nigra frequently occupy the natural
ecological niche of oaks, or mixed societies
of oaks and Carpinus orientalis. It is impossible for natural fauna inhabitants of oak forests to survive. Afforestation with oak is rarely done. The foresters prefer Quercus petrea
and Quercus robur. 34% of the forests in the
region occupy non-favourable locations. The
agrophitocenoses are presently dominant in
the natural forests and grasslands. Farming at
conventional level was not largely developed
until the beginning of 90s.
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The large network of irrigation and drainage canals are found in the basins of the rivers in the Thracian Valley. This kind of anthropogenic interference changes to a great
extent the natural river flow. Sub-dominant
complexes of hydrophilic meadows develop
along the canals.
The industry causes heavy air, water and
noise pollution. Lignite thermal power production, for example, is associated with polluting emission of sulphur dioxide. Currently
an internationally funded project on cleaner
technologies is ongoing. Many smaller enterprises, scattered all over the area, are responsible for additional considerable pollution. In
recent years, pollution sources have become
increasingly varied. Among them, transport,
heating and energy sectors have become
more prominent.
3.2.6. Population
4.7 % of the country’s population is located
in the Stara Zagora Region (382,977 inhabitants or a population density of 74 people per
square km). A decreasing population number during the last decade is typical for Bulgaria as a whole, as well as for the Stara Zagora Region. Although the natural population
growth rate is negative for the Stara Zagora
region (- 4.9 ‰) it is still higher than the Bulgarian average (- 5.1 ‰). The labour force,
defined as the economically active part of the
population older than 15 and younger than
the retirement age, represents about 44% of
the total population. The degree of workload is lowest for people of higher education
(75.5%) and highest for people of primary or
basic education (92%). The region is characterised by significant potential of highly
qualified engineers and technicians, agronomists, vets, nurses and physicians which to a
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high degree reflects the profile of specialised
high and higher education in Stara Zagora,
as well as the inherited structure of regional
economy during the latest few decades. The
rate of unemployment in the region varies
per periods. It was 9.6% for 2000. Youth (age
18-24) shows the highest rate of unemployment (33.6%). This is a shared tendency for
the whole country.42
91.6% of the population is of Bulgarian ethnic group, 5.5% are Roma. For the period
1992 through 2001 the ratio of Roma population rose from 5.3% to 5.5% (3,300 inhabitants). The Christians comprise 97%.30
The urbanistic classification of the settlements
is polarized – one city, 5 middle-size villages (1,000-3,000 inhabitants), 34 small villages (200-1,000 inhabitants) and 11 very small
villages (less than 200 inhabitants). More
than 85% of the population is focused in the
city. The category ‘large villages’ is missing.
The middle-size villages Kaloyanovets and
Han Asparuhovo are relatively distant from
the center and at the lower limit of their category. Following their demographic tendancies, it is expected that these two villages will
soon drop into the lower category (‘small villages’). 14 of the small villages are endangered
to enter the category of ‘very small villages’ in
the nearest future. About 30% of the territory of the municipality is occupied by settlements with insignificant demographic capacity (north-western and south-western areas).
The existing tendency clearly shows depopulation of these areas.43
The ratio of urban to rural population in the
municipality is 43:7 (total rural inhabitants in
42 National statistic institute, 2006.
43 Obshtinski plan za razvitie, Stara Zagora, 2005-2013 (in
Bulgarian).

2003 was 24,099)31. The population began its
decline from 1986 and got to an all-time low
around 1992; then stabilised to a decreasing
rate of 0.5% per year since the last 10 years.
Since then the population decrease has not
continued to any appreciable extent. High
proportion of the aged in this population is to
be expected in the face of low birth rate. But
in spite of a reduced youth population the
proportion of the working age group is still
high (66.6%) in the urban population. On
the other hand, and not too good in any case,
the trend in the proportion of the ageing citizens in the rural areas faces sharp and continual increase in comparison to that of other
members of the population. This is in spite
of the fact that 10 of the villages among the
50 villages in the municipality have preserved
age structure and may not characterise this
trend. However, 11 others face very distorted age distribution that reflects the alreadymentioned trend. Both Sulitsa and Stara
Zagora Spa fall within the latter classification.
The economic pattern of the villages is agricultural, with emphasized seft-reproduction
character. Production on rented land by people outside of these communities, as well as
small farms for family consumption prevail.
As a whole, the job opportunities in the villages are rare and this disencourages the young
people to settle there. The industry and service are concentrated in Stara Zagora, with
the exception of Stara Zagora Spa where tourism is in revival after its decline in the 1990s.
The existing operational social facilities and
services reflects the category of any settlement and its demographic profile. There
are functioning schools in 9 villages only at
the moment. 29 of the villages do not have a
general medical practitioner. The city center

compensates with full spectrum of well developed services at local, municipal and
oblast level.
The level of public services in the villages is
very similar – all households have access to
electricity and tap water. The level of maintenance of the village streets is comparable
– once well maintained asphalt streets are
poorly maintained everywhere at the moment. The overall assessment of the level
of maintenance of the city streets would be
a puzzle of high standard (prevailing) and
zones of high level of amortisement. According to its accessibility and inter-settlement
connections, there are two types of villages:
‘privileged’ and ‘discriminated’. The villages
closely located to 1-class roads have no problem of accessibility, while the connections in
the villages located southwards from Kaloyanovets and in the NE outskirts of the municipality are significantly hindered due to badly
maintained roads or even lack of roads. All
villages are accessible within 30 min by car
from Stara Zagora.
The villages are characterised by very low
growth rate. In the year 2003, for example, it
stood at -17.6 ‰. The very low growth rate
arose from 6.8 ‰ birth rate and a 23.6 ‰
death rate while the death rate for the city,
in comparison, was only 9.7 ‰. Co-existing
with this trend and helping to exacerbate the
situation is the infant mortality, which stands
at a scowling proportion of 11.7 ‰.31
The ethnic structure of the municipality is
close to the state average. The main ethnos is
Bulgarian (91.6%), followed by Roma (5.5%,
the state average of 4.7%). For 1992-2001
the Roma population increased from 5.3%
to 5.5%, while the their absolute number remains the same (3,000 people). The ration of
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Roma in some villages eastwards from the
city is higher than the average for the municipality (Roma are the largest ethnos in Kalitinovo). 97% of the population is Orthodox. 31
At present, Sulitsa has about 300 inhabitants
(about 120 households), 180 of them permanently live in the village. The Stara Zagora Spa
has 370 inhabitants, 250 of these settled permanently year-round. The number includes
also the elderly people living in the two public social centers. There are a couple of Roma
families living in Sulitsa, one of them lives in
the former cooperative building and works
as stock breeders. In the Stara Zagora Spa
no Roma families have settled permanently.
However, until recently some Roma families
were used to spend summer in a temporary
tent settlement (with their horse driven carts)
at the south-west outskirts of the Spa at the
territory of the former public tree nursery.
The same families were used to spend winter
in the former school in Sulitsa. Both the tree
nursery and the school have been recently
privatized and renovated. In some summers
a large number of Roma families temporarily settle at a spacious meadow by the Spa
River close to the ketchup factory Deroni.
6-7 families spend also winters there. There
are no drinking water or sanitation facilities.
They supply themselves with drinking water from the water source by the road. These
families make their living in the forest industry. Because of young people emigration
and the low birth rates, the population structure in Sulitsa and the Spa Village is considered highly skewed in favour of the elderly
citizens. Migration of retired citizens from
Stara Zagora city to these villages has equally intensified this disproportionate population distribution. These retirees consider life
in Stara Zagora city more expensive and inconvenient. Another reason for this situation
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is that some families move from the city of
Stara Zagora to Sulitsa and the Spa after their
retirement, these are mostly, but not exclusively, people who were born in the village or
had already built a holiday house there.
However, with the presence of a pleasant climate in summer in these villages, coupled
with increased ownership of means of transportation, this trend may change in the nearest future if the movement of some younger families back to these villages continues.
But, in the absence of schools and a sustained
prevalence in slow growth in employment opportunities, the expected trend may be jeopardized. Should this be the case it would then
amount to a flip-flop trend in the age distribution of the population since these young
people would only be present on weekends
and holidays. This fact is borne out by the
observation that the permanent residents of
these villages, the elderly, usually host their
married children and grandchildren on short
stays for the weekends, sundry holidays and
at summer time.
The average usage of living space in the municipality (448 homes per 1000 inhabitants)
is comparable with the European standard
(420/1000). This indicator may vary widely
from 263/1000 for Kalitinovo where the average of 3.8 people share a home, to 2053/1000
for Pastrovo where there is the average of 1
person per 2 houses. Because of the depopulation of some areas, there are 8,000 uninhabited houses in the municipality. There
are 9,000 inhabitants who inhabit extremely
densly populated homes (3 and more people
sharing a room). Additional to it, some 10%
of these people inhabit primitive homes.31
The supply of homes with public services is
relatively high. According to data provided

by the municipality, more than 89% of the
homes are standard – supplied with electricity, tap water/ sewerage (city – 94%, villages
– 66%). The standard of village houses is significantly lower. Each 5th home in the villages misses at least one of the above mentioned
facilities.31
The conclusions of the municipal experts are
that:
• The municipality will not need mass home
construction in near future;
• There is a need of social lodging programs
and reconstruction of the existing social
homes (incl. thermal insolation)
• The environment of the mountain foot is
suitable for opening of new market for detached family houses (incl. for foreigners). 31
The houses in Sulitsta are detached with spacious yards. In the Stara Zagora Spa among
the detached houses there is also one block
with apartments. The large majority of the
houses are in a reasonable to good state of
maintenance; about one-fourth of the houses of respondents in Sulitsa and one-tenth in
Stara Zagora Spa were described as poor and/
or needing major renovation. In general, the
houses in the Stara Zagora Spa have smaller yards than those in Sulitsa. Most streets
in Sulitsa, asphalted in the past, are now in a
poor condition. The main road crossing the
village is relatively well maintained and provides good conditions for the public transport to operate and for transit vehicles. In
the Stara Zagora Spa, the streets are generally in a better condition and with asphalt, although not all of them. Nearly half of the surveyed households own a car: these are mostly
households with one or more employed
members. Most retired couples do not own a

car, except in case the man held a high position before retirement (for example, a former
high-level manager).
Though located at very close distance, the
level of development of Sulitsa and the Spa
is quite different. Both villages have electricity and centralised drinking water supply.
The streets, covered by asphalt in the past, are
presently in very bad condition due to poor
maintenance occasioned by lean financial resources. Accessibility to the villages is high.
Well maintained 3-class asphalt road connects
them with the municipal center – Stara Zagora, 12 km away (15 minutes by car). There are
regular bus lines connecting the villages and
the city. These are frequent to and from Stara
Zagora Spa (every hour in winter; every 30
minutes in summer) than more scarce to and
from Sulitsa (6 busses per day).
3.2.7. Labour
The labour force, defined as the economically active part of the population older than
15 and younger than the retirement age, represents about 44% of the total population.
The degree of workload is lowest for people of higher education (75.5%) and highest for people of primary or basic education (92%)44. The region is characterised by
a significant number of highly qualified engineers and technicians, agronomists, vets,
nurses and physicians which, to a high degree, reflects the profile of specialised higher education in Stara Zagora, as well as the
inherited structure of regional economy during the last few decades. The rate of unemployment in the region varies with time. It
was 9.6% for the year 2000. The young people
(age 18-24) constitute the highest proportion
44 Labor Bureau, Stara Zagora.
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of the unemployed (33.6%), which, incidentally, is a reflection of the national picture.
The dynamic in the number of population
predisposes changes in its age structure. The
population aging is a general tendency: the
number and ratio of the population under
15 constantly decreases. The number and ratio of the population in active age increases.
The age structure of the population is favourable for Stara Zagora. The active age group is
66.6% and reaches 95,800 people.45

The trend just mentioned creates some economic difficulties for the residents. Thus
some of them get help from relatives to make
ends meet, while others depend on repayable
loans to meet same purpose.
Total household incomes vary from 70 BGN/
month in a single retiree household to 1,200
BGN/month in a family comprising two children of school age and both parents who hold

Table 1. Ranges and averages of total household income and per capita income

Description

Sulitsa (n=17)* The Stara Zagora Spa (n=16)*

Range of household income (BGN/month) 107 - 700

70 - 1200

Average household income (BGN/month)

270

353

Range of per capita income (BGN/month)

50 - 290

70 - 400

Average per capita income (BGN/month)

127

140

* The households, for which income data were not provided, generally –but not exclusively- are the higher income
households, as they were more reluctant to provide information on their income.

The project survey showed similar situation
in the pilot villages – Sulitsa and Stara Zagora Spa. About 60% of the households subsist on incomes from two or more members
of the family. For example, two members of
the household could live on their pensions;
if on salary the same situation would exist.
In some other cases one of them could be
on pension while the other on salary. There
are other cases where three members of the
household support the family. On the other
hand, about half of the households living on
income from one person, be it pension or salary, are one-person households. Table 1 presents an overview of the ranges and average
incomes for Sulitsa and the Stara Zagora Spa
as of March 2005.

45 Teritorial Statistic Bureau, Stara Zagora.
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good jobs. Individual pensions are in the
range of 60 – 230 BGN/month. It is striking
that pensions for men are significantly higher than those for women. The range of pensions for men is 120 – 230 BGN/month with
an average of 167 BGN/month; for women
the range is 70 – 130, with an average of 100
BGN/month. Among the presently employed,
individual salaries or incomes vary from about
150 to 600 BGN/month; no clear differences
between men and women exist here, partly
because of the insuficient data available.
Most of the regular expenditures go into paying for electricity, food, water and telephone.
Payment for wood, gasoline and medicine
comes next. The balance resulting from servicing these utilities goes into procuring other
essentials like food and other items. The residents spend from 25 % to 80 % of their monthly income on food (in Sulitsa: 60 % on average;

Table 2 Ranges and averages of expenditure on several of the main utilities

Description

Sulitsa

The Spa

Electricity
range (BGN/m)
average (BGN/m)

5.0 –120.0
30.0

10.0 – 150.0
38.0

Water
range in winter (BGN/m)
average in winter (BGN/m)
range in summer (BGN/m)
average in summer (BGN/m)

1.0 – 15.0
9.0
30.0 – 35.0
15.0

2.0-20.0
9.4
7.0– 50.0
18.0

Wood
range (BGN/season)
average (BGN/season)

80.0 – 550.0
225.0

100.0 – 400.0
210.0

Waste collection (BGN/year)

No waste collection 5.0 – 16.0

Medicine
range (BGN/m)
average (BGN/m)

2.0– 60.0*
29.0

5.0 – 50.0*
30.0

* Each with one outlier of 100.0 and 120.0 BGN/month, respectively

in Stara Zagora Spa: 57 %). Generally, the
proportion of income spent on food is lower
when the incomes are higher, albeit with some
exceptions. Furthermore, most households
produce part of their food thus making even
the low-income households spend a relatively low proportion of their income on food.
Energy bills vary among the population. For
example, over half of the residents use approximately the same amount of electricity in
winter as in summer. Of the others, some have
higher bills in summer than in winter; others have higher bills in winter. The types and
numbers of electrical appliances used in the
various households explain these differences.
In winter the houses depend for their heating
mainly on wood stoves. Few people use gas
in bottles or electricity as an alternative from
time to time. Low-income households apply

to the village mayor and are eligible to receive
a certain amount of wood (usually 4 m3) at
subsidized price (about 20 BGN/m3). Practically, these households need to buy additionally several more cubic meters of wood at
market price (32 BGN/m3) as the subsidized
amount is not enough to meet their needs.
Some households, however, cannot afford to
buy more because of financial reasons. Felling
of trees or shrubs requires a special permit.
Most households pay higher water bills in
summer than in winter because water consumption is higher in summer. Drinking water is used for watering the gardens and more
frequent showers. The summer visitors in the
households contribute a lot for the increased
consumption bringing in their “city” habits
of higher water consumption and higher hygienic demands.
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There is no solid waste centralized collection
in Sulitsa. The Stara Zagora Spa has enjoyed
this service for a couple of years already. The
due fee on solid waste collection is calculated per mille of the due real estate tax, and
in this way is directly linked to the value of
the property rather than the amount of waste
produced or the number of days per year the
property is used. The bills on utilities are seasonally influenced by the large amount of
visitors (many of these children) who spent
their summer vacation in the villages.
75% of people in Sulitsa and Stara Zagora Spa
spend on medicines regularly. This high demand is influenced by the high percentage of
elderly population.
3.2.8. Health Status
Health care in the Municipality is developed
on the basis of a well established network of
medical clinics and hospitals46. The statistics
proves that there are 95 hospital beds and 703
physicians per 10,000 inhabitants. Lean financial resources, at the moment, hamper medical services, including infrastructure development, renovation and maintenance.
Pre-hospital care is exercised by 130 medical
practices (112 in the town and 18 in the villages) in medical centers and rural medical-andprophylactic units47. Timely health service in
remote villages or villages without a medical
practice present serious difficulties. In addition,
the health service access remains problematic
for a large group of persons without health insurance. The municipality does not have at its
disposal direct legislative or financial instruments to resolve such problems, but it is supposed to look for its own solution.
46 2 poly-profile hospitals and 6 specialized dispensaries serve a larger area than the municipal one.
47 A total of 38 medical institutions, incl. 15 medical centers, 8 medical-diagnostic and 7 medical-technical labs.
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In detail, there are 130 GPs (Genetal Practitioners) in the municipality (112 in the
city and 18 in the villages). Sulitsa and Stara
Zagora Spa – as well as four other nearby villages - are served by one obviously stressed
out GP, who spends a few hours per week in
each village. 29 of the villages do not have
a local doctor. There is a medical centre in
Stara Zagora Spa. There are also three functioning old people’s centres that serve the following purposes: care for about 40 relatively
healthy retirees who do not have anyone to
take care of them; care for 10-15 elderly deaf
people and, finally, care for about 12-15 elderly inmates who can afford the charges or
have children who can pay. An added home
is yet to take off due to lean financial resources. There are three children’s centres, including an orphanage and a kindergarten31.
At the moment, about 25% of the people in
the two villages are without serious health
problems for some time. However, half of the
Sulitsa households and three-fifth of the Spa
households have at least one member with
a chronic illness. Heart problems and high
blood pressure are the commonest serious
ailment, followed by kidney problems. Other
ailments of not wide occurrence include allergy, asthma / bronchitis, epilepsy and arthritis. As should be expected, the high prevalence of some of these chronic illnesses is
due to a high proportion of aged members of
the society. The cost of medication in Sulitsa
and Stara Zagora Spa differ widely. While the
range in Bulgarian leva per month for Sulitsa
is 2-60 and corresponding average/month is
29, that of Stara Zagora Spa is, respectively,
5-50 and 30.
3.2.9. Education status and facilities
The development trend of education structure

of population is positive - absolute and relative increase of the number of persons with
higher ans secondary education. Predominant portion of the people with higher education level is concentrated in Stara Zagora.
In the villages, the share of population with
primary and еlementary education dominates. In parallel with the raising education
level, the share of illiterate persons increases absolutely (with almost 500 persons) and
relatively (from 1.3% to 1.6%) to reach 2,670
illiterate persons. The municipal education
structure development trend is analogous to
the country trend.
In 2004, there are 51 schools: 4 junior-primary (1st - 4th grade), 22 primary (1st - 8th
grade) and 25 secondary schools (from 8th or
9th to 12th or 13th grade). 35 of the schools
are municipal; 12 are state, and 4 are private.
The enrolment coefficient for junior-primary (100%) and for senior-primary education
(98%) is very high34. The recently adopted
administrative measure (granting children allowances against certified documents that the
child attends school) seems to be effective but
it is not sufficient to solve fundamental problems - utmost poverty; risk and inconvenience
for children from villages without schools
who attend school in another settlement.
Many village schools were closed due to lack
of children. 1 junior-primary school functions in the village of Budeste and 8 primary schools function in the villages of Bratya
Kunchevy, Gorno Botevo, Dulboky, Zagore,
Kaloyanivets, Preslaven, Han Asparouhovo
and Hrishteny. 600 children of all villages on
the territory of the municipality attend secondary schools in Stara Zagora. For several
years a private school has been functionning
in the village of Kirilovo, but mainly children from the town attend this school. The

predominant pupil contingent from the villages are Roma children. The school facilities
and quality of education are significantly below the standards in Stara Zagora. Exept for
the school in the village of Kaloyanovets, the
rest of village schools function via merged
grades. From the village schools, the English
language teaching is included only in school
programs in Kaloyanovets. It is also the only
village where the school is supplied with a
computer - 1 computer per 187 children. Village school education needs restructuring to
balance optimum expenditure and favorable
social effect. It is disputable whether the closure of all village schools and transportation
of pupils to schools in the town will be the
most appropriate solution of this problem. It
might be more successful to restructure the
education in the rural zone and even elaborate joint scheme with other neighboring
municipalities. The objective will be to sustain a network of secondary education centers with proven quality of education.
Trakia University was launched in Stara Zagora in 1995, integrating the previously existing
faculties and encorporating some new specializations. Nowadays 4,000 students attend the
University48: 4 faculties, 14 subjects and 4 academic degrees (expert, MSc, MSc and PhD).
3 more colleges49, located outside of the ‘student town’, train experts in telematics, agrarian business and human medicine.

48 Agrarian science (animal-husbandry, agrarian economy, ecology
and environmental protection, agronomy, regional planning and rural development, agrarian engineering); Veterinary Medicine; Medicine (human medicine, social acticities, health care); Pedagogy, incorporated in 2002 (special pedagogy, primary and school pedagogy,
kindergarten pedagogy and forein languages)
49 The College of Telematics is under the Technical University, Sofia
and the Bulgarian-German Agrarian College of the Trakia University.
The Nurse College is an independent educational institution for nurses, mid-wives and rehabilitators.
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Despite the lack of systematic data for employment rate, ‘brain drain’ is an acknowledged problem for Stara Zagora. Agricultural sector develops without adequate scientific
support and engages insignificant portion of
agrarian and veterinary capacity of the university. Most of the university graduates look
for a job out of the municipality - in the capital or in foreign countries. Some of the graduates go for re-qualification or find a job that
does not correspond to their university degree. At the moment 11.3% (924 persons) of
the unemployed in the municipality have hihger degree.
The educational level of the population is on
a constant rise. People with high, college and
higher education comprise 60% of the population. For the city 11% are with higher education, 5% with college, and 43% with high
education. In the villages, the ratio of people with primary (1-4 grade) and secondary (5-8 grade) is very high and constitute
77%, while the people with higher education
are only 1%. 80 children in the age group of
3 to 6 years attend the kindergarten of Stara
Zagora Spa. Half of these are here because of
health reasons and are consequently entitled
to free enrollment because of their poor state
of health. The other half attends on the basis
of fees paid by their parents. Most children
are from Stara Zagora city; only a few are
from Stara Zagora Spa itself and nearly ten
are from other villages. Almost all children
stay from Monday till Friday. Although the
curriculum of this kindergarten is the same
as any in Bulgaria, the children here, however, do better than many others, partly because
they attend full time.
None of the pilot villages have a school any
more tough until 90s there was a functioning
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school in the Spa. There are 2 kindergartens
in the Stara Zagora Spa.
3.2.10. Waste, Water and Wastewater
Services
Solid Waste Services
Each of the 262 municipalities in Bulgaria is
bound by law to develop its own Municipal
Waste Management Programme (Art. 29, 1997
Waste Law). This is an important step in waste
management at the local level. The municipalities finance waste management through municipal waste charges, state subsides and grants
from international donors. Article 66 of the
Law on Local Taxes and Charges, 1997, requires that municipal waste charges cover the
costs of collection, transportation, treatment
and disposal of waste. However, the Court of
Auditors in 2002 found that half of the municipalities having separate municipal waste
management accounts showed real costs higher than those previewed for the year, 2000.
Furthermore, one-fifth of the municipalities
do not have separate accounts, and this must
lead to even higher cross-subsidisation between the municipal services. Municipalities
are unwilling, and often unable, to raise substantially the municipal waste charges due to
social considerations (MEW, 1998). Even as
of now, the enforceability of the waste charge
is not more than 85% (Dobrudjalieva, 2003,
ADRM, 2001). Households generate their own
proportion of wastes. However, this amount
is difficult to quantify since there are many illegal and shanty houses populated mainly by
the Roma ethnic group. While this is the situation on a larger scale in the country, those
of Stara Zagora Spa and Sulitsa are quite peculiar to each of the communities.
Stara Zagora Spa was the only village in the entire Stara Zagora municipality with a weekly

garbage collection, apparently because of the
tourist status of the village. Residents usually
put all or most of their domestic waste in the
designated containers and most are satisfied
with the system. Only those living in streets
that are inaccessible to the garbage truck do
not benefit from this service; they have to
walk a certain distance to deposit their garbage into the designated containers.
Half of the residents burn their domestic
waste, mostly toilet papers, in undisclosed locations; only a few others burn theirs in plastic containers located outside their homes.
With respect to the environmental hazards
associated with this practice, about 90% of
residents are aware that burning plastic affects peoples’ health. With respect to other environmental pollutants residents with
domestic or agricultural animals compost
wastes from these and subsequently apply the
resulting manure on their gardens. All construction wastes are mostly brought to the
Sulitsa landfill; only few residents dump such
somewhere outside the village or use them to
fill up holes on roads.
A year ago the Municipality started collection of domestic waste in Sulitsa. An unofficial landfill site, located some 400 meters
from the road to a former stone quarry, exists between Sulitsa and Stara Zagora Spa.
All along this road and the dumpsite, lots of
domestic wastes are strewn around in small
heaps. Other illegal dumpsites exist in the
gully parallel to the main road. The previously used quarry site still serves as dumpsite for
used construction materials.
Just like in the Spa, households with domestic or farm animals first compose their wastes
and then subsequently use the resulting manure on their land. Similarly, majority of the

households burn their garden waste while a
few of them dump them in the available landfills or make them into composts.
The Stara Zagora municipality expanded its
waste collection system to all villages of the
municipality by the year 2007.
Water Supply
All houses have a water connection with one
or several sinks inside the house; and often
one is located outside. Not all houses, however, have a bathroom with shower, or flush
toilets. Residents of Sulitsa usually indulge in
what they call “summer showers” provided
by black-coated water tanks that get overly
heated by the summer sun. Sulitsa and Stara
Zagora residents without adequate bathing facilities, and those who do not want to
spend on heating the water and bathroom in
wintertime, go to the public thermal bath in
Stara Zagora Spa.
There are wide variations in the amounts of
water used by various households. Reasons
for these variations include: use of tap water
for irrigation, the taking of showers at home
or at public bathing facilities, the use of flush
toilet facilities, and the use of rainwater or a
well. Consequently, each of these variables
or a mix of them would obviously affect the
monthly water bills. Unfortunately some residents refuse to pay their bills but are never
sanctioned by having their supplies disconnected. Rather, civil proceedings result when
the unpaid bills amount to or exceed the sum
of 200 BGN.
Sulitsa has its own water supply system provided by a 30 m deep well that was constructed in 2001. It is equipped with a pump that
works at 2.5litres/sec and fills up a reservoir
located at higher ground in the village. Water
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Table 3. Source of drinking water for the respondents of Sulitsa and Stara Zagora Spa

Source of drinking water

Sulitsa (n = 20) Stara Zagora Spa (n = 20)

Tap water only

5

5

From mineral spring in Spa village

6

8

Tap water and from mineral spring

5

3

From mineral spring and bottled water

1

2

Only bottled water (costs: 10 – 12 BGN/m)

2

2

No tap water (but unspecified what else)

1

-

Source: Reports on Stara Zagora and Sulitsa: Stara Zagora Findings, March 2005.

is subsequently supplied by gravity from this
reservoir following treatment with chlorinelime gas. The company charged with this supply caters also for 12 municipalities, including
Stara Zagora. Every month this company and
the Hygienic Inspectorate control the water
quality. Since this well was dug there has not
been any water shortage, though there have
been preceding wet summers. The asbestos
cement pipeline system leading out this well
was constructed in 1976. This system supplies all houses in Sulitsa; each house is fitted
with a water meter. The charge per cubic meter of water was 1.38 BGN, 2006.
So far the quality of the water has been adjudged good, even though it carries some aftertaste of lime. Use of this water for garden
irrigation constitutes pollution potential, especially for supplies reaching lower grounds
in the village. One-fourth of the residents use
only tap water for drinking; many others take
water from the mineral spring in Stara Zagora Spa for drinking purposes, sometimes in
combination and/or alternated with either
tap or bottled water (See: Table 3).
Water sample of the Sulitsa central water supply was taken and analysed for metals and
pesticides.50 Only the zinc concentration (0.19
50 Method: ICP-MS, DIN 38406-E29. Laboratory Indikator, Wuppertal, Germany.
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mg/l) exceeded the standard (0.1 mg/l)39;
however, this zinc limit is set for technical
and hygienic reasons and not for health related reasons. The slightly higher zinc concentration could have resulted from pollution by
the containers; in any case, this level is not
harmful to health. The concentration of alkali metals was moderately low, indicating soft
water; rather poor in minerals. The measured
nitrate concentration was 44 mg/l, which is
just below the EU limit of 50 mg/l, indicating
anthropogenic nitrate pollution, i.e. by human actions. This pollution is caused by leakage of sewage water (e.g. from latrine pits and
septic tanks) into the groundwater and/or by
leaching of nitrate fertilizer. Because presently the agricultural activities in and around
Sulitsa are very small scale and the use of Nfertilizer very limited, it is less likely that this
is still an actual source of nitrate pollution.
Analysis for pesticides showed negative results. Analyses for micro-organisms are yet
to be done. Therefore a final conclusion on
the overall quality is pending.
The central water supply system of Stara
Zagora Spa was constructed in 1962, expanded in 1980 and major repairs effected in 1998
and 2000. The system is fed by waters from
two sources: a neighbouring village that provides water at the rate of 18 litres/s and Stara
Zagora municipality providing at 22 litres/

sec. These supplies outstrip that of Sulitsa and
fortunately satisfy the huge demand by hotels
and resorts, including residential houses. The
supply network, made of PVC and steel, connects all houses; each of the houses is served
by a water metre. The tap water here is considered of good quality though, like in Sulitsa, leaves an aftertaste of lime. The analysis
of water sample, as was done for Sulitsa, gave
no reason to suggest some immediate health
hazards. This water was also moderately low
in alkali metals (soft) and the nitrate level was
20 mg/l, which is sufficiently below the limit of
50 mg/l. There were no detectable pesticides.
Microbiology analysis would help in making a final conclusion on the overall quality.
A quarter of the population here drink from
the tap water, while others drink from mineral spring and/or bottled water. The mineral
spring is located in the central part of the village and many people, including those from
surrounding villages, come to this spring to
fill up bottles for drinking purposes. The water, due to its ascribed mineral composition,
is considered to have healing properties. At
the kindergarten the children are made to alternate between drinking mineral water and
tap water. An analysis of a water sample of
the mineral spring demonstrated that there
were no significant metal contents. Only the
iron content (0.4 mg/l) was above the limit of
0.2 mg/l but, like the zinc in Sulitsa, this does
not affect health. The nitrate level was with 30
mg/l, a level below the EU limit of 50 mg/l.
This level indicates some pollution by human
activities and source protection is required to
avoid a further increase in nitrates.
Another source of usable water includes
drilled wells. About half of the households in
Sulitsa have a drilled well, which is uncommon in Stara Zagora Spa. These wells are

usually equipped with electric pumps. The
well water is used to irrigate the gardens, for
washing clothes or for taking showers. The
use of well water is meant to save on the water bill, though increases energy bills resulting from the use of water pumps. In Sulitsa,
about half of the residents use tap water for
irrigation while all households in Stara Zagora Spa do the same. Two-fifths of residents
in Stara Zagora Spa collect rainwater while a
third of residents in Sulitsa do the same and
store it in barrels. They use the rainwater to
flush toilets and irrigate their gardens.
Wastewater Collection and Treatment
Among these non-adequately served by
wastewater treatment services in Europe are
40% of Bulgarian population living in the rural areas. The total of 2.3% of rural communities have some elements of sewer systems
and there are no wastewater treatment facilities at all in rural areas. In general, sewerage systems only exist in the municipal centre where most of the population lives. The
existing rural infrastructure is in a very poor
condition51. In conformity with these facts,
health indicators are much worse in rural areas, compared to urban areas, including maternal mortality: urban 16.5 and rural 25.5
per 100,000 live births (for the year 2001)52.
In the context of this reality, it is awkward
that neither sanitation nor wastewater issues
are part of the national Millennium Development Goals (MDGs). The published MDGs
report declares that 100% of the population
has access to adequate sanitation53.
In Sulitsa 50% of the households have water toilets using any of the following modes:
51 Bulgaria: Survey on Rural Development Needs, ECSSD - Environmentally and Socially Sustainable Development Europe and Central
Asia Region, World Bank, 2004.
52 National Statistical Institute, Annual Report, 2002.
53 Millennium development goals report for Bulgaria, 2003, UNDP.
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26% are flushed by bucket, 69% use cistern
flushing and 5% flush by using water hoses.
The other 50% have dry latrines in their compounds. 5% of the households use washing
machines and 5% use automatic washing machines. Consequently, 84% of the households
have soakaways. All the households with this
facility discharge their wastewater this way.
On the other hand, 32% of the households
with this facility discharge both wastewater
and toilets this way. 5% re-use the wastewater for irrigation.
In the Stara Zagora Spa, 100% of the households have water toilets that function in the
following modes: 19% are flushed by siphon,
67% use cistern flushing and 14% use water
hoses or buckets. 5% have also a dry latrine in
the yard. 33% of the households use automatic washing machines and 5% use mechanical
washing machines. Subsequently, 10% of the
households have centralised sanitation; 90%
have soakaways and discharge only their
wastewater (16% of the households) or both
wastewater and toilets (84%).
Storm Water Management
In both villages rainwater runoff, following
heavy downpours, poses some problems. For
example, septic tanks are flooded and the improper storm water drainage system gives rise
to the flooding of roads with the attendant
damage to the asphalt; other surroundings,
including gardens, are also not spared by this
situation, considered quite intense in Sulitsa.
Mineral Water Management in the Stara
Zagora Spa
This bath, operated by the Stara Zagora municipality, dates back to about 200 years. It
uses warm mineral water from two sources
and has a women and men’s section. The bath
was renovated in the 1970s but still needs
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another touch of renovation at the moment.
The most urgent problem is the overflowing septic tank. The major overheads include
staff salaries and power bills for all seasons.
The bath is open three days of each working
week and boasts a range of 100 – 150 visitors
a day; during the weekends this number rises
to 300 visitors per day. Visitors include both
the elderly and the young. The charge for using the bath is 1 BGN for the public bath or
2.9 BGN for the private bathtub.
This bath is patronised for the following
reasons:
i. Health reasons
ii. Preference of mineral water to tap water
iii. Absence of bathing facilities at home
iv. Socialisation
v. Tourist attraction
Water Conservation
At the moment most settlements in the municipality have centralized drinking water
supply. A study shows that a total of 6,400
houses lack drinking water facilities in them;
this number is distributed to 2,900 in the city
and 3,500 in the villages. The Yagoda water
supply capacity is presently overstretched.
In addition the aging main transit pipelines
from Dunavtsi and Koprinka gives rise to severe water leakages that translate to about 100
litres/sec of water loss at certain times of the
day. Besides, the equally aging and ill-maintained pipelines in Stara Zagora have not
made things better either; these cause water leakages to a proportion exceeding 60%.
50% of these pipelines are asbestos cement.
To minimise these losses the city water supply is cut during the nights and in dry weather; the authorities work on a regime of water
supply interruption that lasts from 10:00 to
17:00 during the day and from 22:00 to 5:00
in the night. Expectedly, Stara Zagora Spa

and Sulitsa do not have visible measures to
protect their water supplies.
3.3. Legal Background
The terminology of EcoSan has not yet permeated the EU directive texts. An example
of this is that there is a directive for use of
sewage sludge in agriculture, but no regulation on the use of source diverted urine and
faeces.54
Dry urine diversion with agricultural reuse
of safely treated urine and faeces does not
clash with the EU directives. There are aspects to consider, such as timing of fertilizer
application, but no direct conflicts. Hopefully, this system may be integrated into EU policy work so that the practice becomes mainstreamed instead of an activity on the side.55
Water Framework Directive56
The WFD (Directive 2000/60/EC) establishing a framework for Community action in
the field of water policy. Its implementation
is ongoing in member states. The objective is
to establish the protection of inland surface
waters, transitional waters, coastal waters and
groundwater, in order to prevent and reduce
pollution, promote sustainable water use,
protect the aquatic environment, improve the
status of aquatic ecosystems and mitigate the
effects of floods and droughts.
The measures WFD provides for in the river
basin management seek to:

chemical and ecological status of such water and reduce pollution from discharges and
emissions of hazardous substances;
• protect, enhance and restore all bodies of groundwater, prevent the pollution
and deterioration of groundwater, and ensure a balance between use and recharge of
groundwater;
• preserve protected areas.
Nitrate Directive57
Council Directive 91/676/EEC aims the protection of water against pollution caused by
nitrates from agricultural sources. The objective is to reduce or prevent water pollution
caused or induced by nitrates from agricultural sources. The Member States must identify, on their territory:
• surface waters and groundwater affected or
which could be affected by pollution, in accordance with the procedure and criteria set
out in the Directive;
• vulnerable zones which contribute to
pollution.
The Member States must establish codes of
good agricultural practice to be implemented by farmers on a voluntary basis, as defined
in Annex II to the Directive. The Member
States must establish and implement action
programmes in respect of vulnerable zones.
These must include the measures prescribed
in the codes of good agricultural practice and
measures:

• prevent deterioration, enhance and restore bodies of surface water, achieve good

• to limit the spreading on land of any fertiliser containing nitrogen;
• to set limits for the spreading of livestock
effluent.

54 http://europa.eu/scadplus/leg/en/s15000.htm, Jan. 2008
55 Richert Stintzing, A. et al., Urine diversion in temperate climates,
2007, Publisher WECF
56 Journal L 327, 22.12.2001

57 Official Journal L 375, 31.12.1991
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The Member States must monitor water quality, applying standardised reference methods
to measure the nitrogen compound content
Urban Wastewater Directive58
Directive 91/271/EEC concerns the collection, treatment and discharge of urban waste
water and the treatment and discharge of
waste water from certain industrial sectors.
Its aim is to protect the environment from
any adverse effects due to discharge of such
waters. The target of the directive is waste water from residential settlements and services
which originates predominantly from the human metabolism and from household activities (domestic waste water) or a mixture of
domestic waste water with waste water which
is discharged from premises used for trade or
industry (industrial waste water) and/or runoff rain water.
The directive deals with agglomerations larger than 2,000 people equivalent (p.e.) and requires that:
• all communities of more than 10,000 p.e.
which discharge water into sensitive areas
must have a proper collection and treatment
system;
• all communities of more than 15,000 p.e.
must have a collection and treatment system
which enables them to satisfy the requirements in Annex I;
• all communities of between 2,000 and
10,000 p.e. which discharge water into sensitive areas, and all communities of between
2,000 and 15,000 p.e. which do not discharge
into such areas must have a collection and
treatment system.

to certain requirements established in Annex I. Rules related to discharges from urban waste water treatment plants are clarified and alternative methods are recognized;
the latter must ensure at least the same level of environmental protection as the annual
mean technique, usually meaning waste water treatment plants.
Directive for Use of Sewage Sludge in
Agriculture59
Council Directive 86/278/EEC aims on the
protection of the environment, and in particular of the soil, when sewage sludge is used
in agriculture. The Directive regulates the use
of sewage sludge in agriculture to prevent
harmful effects on soil, vegetation, animals
and humans. In particular it sets limits on the
concentrations of certain substances in the
sludge, bans the use of the sludge in certain
cases and regulates the treatment of sludge.
The Directive does not offer a definition
for source separated excreta. Sewage sludge
may be used in agriculture provided that the
Member State concerned regulates its use.
The Directive prohibits the use of sewage
sludge on:

Further on Commission Directive 98/15/EC
amends Directive 91/271/EEC with respect

• grassland or forage crops if the grassland is
to be grazed or the forage crops to be harvested before a certain period has elapsed (not be
less than three weeks);
• fruit and vegetable crops during the growing season, with the exception of fruit trees;
• ground intended for the cultivation of fruit
and vegetable crops which are normally in
direct contact with the soil and normally eaten raw, for a period of ten months preceding
the harvest and during the harvest itself.

58 Official Journal L 169, 29.6.1987, p. 12

59 Official Journal C 264, 8.10.1982, p. 3
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Development of Enabling Legislation
Legislation enabling reuse of safely treated
human urine and faeces in agriculture is being developed by scientists and professionals,
international bodies and national governments. EcoSan legal base and experience very
quickly develops in a number of countries all
over the world: China, Australia, US, Mexico,
South Africa, Switzerland, Norway, Uganda,
Philippines, Ukraine, Armenia, etc Several
EU member states have implemented EcoSan at large scale: Finland, Sweden, Germany,
The Netherlands, etc Few new EU member
states have made significant effort: Bulgaria,
Romania, Slovakia, etc FAO and WHO have
developed guidelines for the application of
EcoSan products in agriculture.

cases, if enforced, serve as a good platform
for promoting the implementation of ecological sanitation. New interpretations or minor
changes to existing legislation and regulation
can create opportunities for ecological sanitation. By raising political will at the local or regional level the regulatory framework can be
changed and allocation of resources for implementing the rules will create incentives for
households to choose an EcoSan solution.

Two major aspects related to sanitation at
large are public health and environmental
protection. However, in the implementation
of ecological sanitation there is also a need to
focus on agricultural regulation since the objective is agricultural use of human excreta.
The often weak legal and institutional framework in many countries makes it difficult to
implement and scale up sanitation solutions
such as ecological sanitation.60
An enabling legislation and regulatory
framework has to be supported by strong
political will and developed institutional capacity to enforce and implement the regulations from national to local level.61 The existing legislation and regulation can in many
60 Stoll, U. & Schцnewald, B. 2003. Integrated management of water
resources in projects of German financial
cooperation. Paper presented at the 2nd International Symposium on
Ecological Sanitation, 7-11 April, Luebeck, Germany.
61 Johansson, M., Kvarnström, E., Ramos, L. E., Cordova, A., Sawyer,
R., Holden, R., and Semakula, P. 2005. A Review of Sanitation Regulatory Frameworks. EcoSanRes Publication Series. Report 2005-1.
Stockholm Environment Institute; Stockholm, Sweden. Available
from ecosanres.org
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Picture 1. Sulitsa, view

Picture 4. Traditional style of living, M.Geurt WASTE
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4. Sustainable Sanitation as a Tool for Integrated Management
of Biological Waste and
Poverty Alleviation in
Bulgarian Villages
Earth Forever in partnership with WECF,
WASTE and TUHH has implemented a pilot project in Stara Zagora Municipality in 2
villages: Sulitsa and Stara Zagora Spa. Within
the framework of the project, based on detailed survey of wastewater, human waste and
waste situation, needs and practices, the following pilot technologies were introduced:
• dry urine-diverting toilets with separate
treatment of urine and faeces in households
and in public buildings;
• small scale home composting of organic
wastes, incl. humanure;
• planted soil filters for grey water treatment;
• re-use of treated grey water and sanitized
human urine and faeces in small-scale backyard agriculture.
Pilot Objectives
The project aims to provide an example of
improved sustainable sanitation and effective
organic solid waste management for rural areas in Bulgaria.
The objectives are:
• To provoke multistakeholder dialogue for
communication of the existing problems of
lack of working management solutions for
human waste management, wastewater man-

agement and solid waste management in Bulgarian villages and rural small towns.
• To start developing a strategy for implementing sustainable sanitation and sustainable organic waste management in rural Bulgaria.
• To lobby for governmental investments in
rural settlements smaller than 2,000 p.e.
• To lobby for a better national and EU legislation adequately meeting the needs of settlements smaller than 2,000 p.e.
• To build pilot complete EcoSan systems for
public and household needs.
Sulitsa is one of the 50 villages in Stara Zagora Municipality. It is very typical both for the
Municipality and the country. It is located in
the mountainous area like the 75% of the area
of the country (See: Picture 1).
Sulitsa, like 100% of the villages in the Municipality and 97% of the villages in the country
is supplied with tapped drinking water from
a small-scale supply system. Each household
is connected to the system.
At the same time, there is no sewer system
nor working mechanism of wastewater and
human waste management like 98% of villages in Bulgaria. 99% of the households use
dry pit latrine only and produce greywater
only; few have an inside flush toilet with limited usage additional to the pit latrine (used
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only to urinate in the night). A few families
have soakaways (all of these with inside flush
toilets); the usual discharge is in the garden,
in neighbor’s garden, along the street, in the
nearby gully (See: Picture 2 and 3).
Solid waste collection started only a year ago,
and the village, like all other villages in Bulgaria has the problem of existing numerous
illegal dumping places all around it. Now as

The soils are of Chromic cambisols type represented by Rhodic and Chromic sub-types.
These soils are the oldest in genetic aspect
in the region. They are formed upon variable foundation of weathered matter of andesites, limestones, malms, etc, and Pliocene and early Quaternary deposits. This soil
follows the uneven hilly relief. The Chromic cambisoils are formed under transitional continental climatic influence with

Picture 2. Discharge in the garden

Figure 5. Nitrate content in drinking water

the collection started, the waste collecting company refuses to collect organic solid
wastes without providing any information or
training to the villages how to manage their
organic waste. People are practicing ‘wild’
low-temperature composting of animal manure but do not compost vegetable residuals
as the low-temperature composting does not
destroy the seeds of the weeds. They rather
keep them dry and burn them. The composted manure is applied to the agricultural land.

some Sub-Mediterranean characteristics. The
Rhodic sub-type shows typical red coloring
and clayey texture.

The climate is semi-arid sub-tropical with
mountainous influence (altitude 575 m). The
invasion of Mediterranean air masses from
the South is its typical feature. There are clear
indications of climate change expressed in
higher average annual air temperature and
more frequent precipitation extremes accompanied by heavy draughts or heavy floods.
40

Surface water is insufficient – a tiny gully
across the village in rainy period, and a small
river about 1 km away (dries 7 of each 10-year
period in summers). The village is supplied
with drinking water from two deep wells
(30 and 40 m, 2,5 km away) and has its own
small-scale water supply system (under the
management of a large state water supply and
sanitation company serving more 205 more
villages and 11 towns). In dry summers the
upper neighborhoods of the village may not
have water supply for weeks as the pressure
of the water supply system is too low. 80% of
the households have boreholes in their yards
used for irrigation. The ground water from
the boreholes is heavily contaminated with

nitrates (100 to 200-250 mg/l). The drinking
water often contains more than 50 mg/l of nitrates (See: Figure 5).
One natural and two artificial thermal mineral water springs are located in closest proximity (1-1.5 km). The positive health effect
of the mineral water had been well known
for 19 centuries already – ruins of spa center
from that time are well preserved.

trainings, the community made their choice
of pilot projects to be implemented. The
choice was generally done before the training
in Sweden but some adaptations and amendments of the previously available design was
done incorporating the new knowledge and
skills acquired.
It was decided to invest in 3 EcoSan systems:
1 public and 2 private, each consisting of a

Picture 3. Discharge in public area

Picture 5. The former public pit latrine of the Cultural House

The population is aging (average age 67) –
mostly women, living in traditional way (See:
Picture 4). Majority of the people are retired
and sustain themselves from a low retirement
pensions and self-sustaining agriculture (vegetables, fruits, grapes and few domestic animals – 10 chickens, some would have 1 pig
or 1 goat).

urine-diverting dry toilet (UDD, with cement seat and waterless urinal) and filter for
greywater treatment, as well as composting
of initially stored feces together with household and agriculture organic waste. The new
infrastructure sticks to dry toilets which are
typical for the village and separation of flows
(urine, feces and greywater). Each flow is
treated and re-used separately.

Only one permanently living family has children of school age. On the other side, the village is full of children living with their grannies during the vacations.
Technology applied
After a preparatory period of research and
analyzes, a number of interviews, an intensive multistakeholder dialogue and several

The old dry pit latrines (See: Picture 5) were
destroyed and new dry urine-diverting toilets were built (See: Picture 6). The new UDD
toilet in the cultural house was built using an
old opening for a door in the wall ‘hanging’
from 1.8 m above the ground. It was decided
that this toilet will have two entrances: from
inside for the visitors of the cultural house
and the staff, and from outside to be accessible in case of village public events
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Picture 6. A UDD from the inside

Picture 7. Plastic containers for the collection and storage

The household toilets were built attached to
the existing houses as inside toilets in closest proximity to the bathroom. Both families
constructed new bathrooms as well.
The women club of the Cultural House chose
to stick to a single vault UDD toilet with
changeable plastic containers (See: Picture
7). This makes the maintenance of the toilet

Toilet seats were produced from cement using
a Mexican mould (bought in March 2006).
In this context, the skills of construction acquired in Sweden were used. Two waterless
urinals were built: 1 for men and 1 for boys
(See: Picture 8), responding to the preference
of Bulgarian men to urinate standing. The
households installed also waterless urinals for
the men from the household and male guests.

Picture 10. The former yard with the former pit latrine

Picture 11. The new landscape of the yard with the new

and greywater discharge directly in the yard

UDD and soil filter in the farther

The same choice was made by the households
for the same reasons.

As the project started, there was one source
of greywater from a small kitchen where the
staff and visitors were making their coffee and
tea and after this washing the cups. It was also

easier. They also have space in their yard to
store urine and feces, to compost feces and
to apply the sanitized EcoSan products in the
garden on flower beds and fruit trees.
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of urine and feces

Women paid special attention to handwashing facilities (See: Picture 9). They are convinced that washing of the hands is essential
for reducing the health risk.

Picture 8. A waterless urinal in a household

Picture 9. Handwashing facility

used for handwashing. The greywater from
cleaning the floors was directly poured in the
garden behind the cultural house where the greywater from the kitchen sink was also discharged
without any treatment (See: Picture 10).
A vertical planted soil filter was constructed for
the cultural house in closest proximity with the
new UDD toilet in the farther end of the yard

sub-type, 15 cm) and subsoil (the typical for
the Rhodic clayey red subsoil, 40 cm). White
friable limestone lays under. For better dispersion of the preliminary treated through
two watertight sedimentation tanks (0.7 m3
each) greywater, a system of 6 buckets was
designed. The greywater enters the first of the
buckets which is watertight and redistributes
the greywater to the other 5 buckets.

Figure 6. Planted Soil Filter62

Picture 12. Two sedimentation tanks are constructed. The

(See: Picture 11, Picture 12, Figure 6).
One of the households chose to make a mulch
filter (See: Picture 13), as, while the construction work started, it appeared that the only
vacant terrain in the yard that could be used
to locate the filter is covered only by a thin
layer of soil (Chromic cambisols, Rhodic
62 OtterWasser GmbH, 2006.

screen in the 1st tank is meant for the coarse material as
the first step of mechanical treatment of the greywater

One small-size willow tree and irises are to be
planted among the buckets to transpire more
intensively the water from the filter. The cups
of the buckets will be accessible from above
to be easily accessed for cleaning and maintenance. The filter contains 65 cm of gravel and
15 cm of soil and mulch at the surface. The
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excess water is caught by two drainage pipes
at the lowest part of the filter (as the terrain
has a natural inclination) and is transported to
the front garden where finishes with an open
pipe for aeration. The excess treated was will
be used for underground irrigation of flower
beds and vegetables. This garden is to be used
as a test garden for microbiological and chemical testing of the agricultural crops fertilized
with the sanitized EcoSan products.

the feces; these are stored in plastic containers under the toilet itself (See: Picture 7).
Thus human waste can be relatively easily
treated to safe EcoSan products and reused in
the family garden. In fact, the use of human
excreta as fertilizer has a history of more than
two thousand years in China and has played a
big role in agricultural production. In 1993 a
survey indicated that 93.9% of human excreta were used as fertilizer.63 China has a long

Picture 13. A mulch filter in one of the households

Picture 14. Wooden composters

As the private house is used as a summer
house, it is expected that the greywater will
be mostly produced in the driest period of
the year and plans are made to fully utilize it
for underground irrigation.

history in using human waste as fertilizer for
agriculture activities. The real problem in
China though is that some farmers apply untreated human sewage directly to the fields,
and thus caused contamination.64

The second household has not made their
choice about the filter for greywater as their
efforts are still concentrated on completion of
their bathroom.

Our survey in the villages showed that many
villagers have a story to share describing the
usage of human excreta in agriculture in the
past. Stories are told by grannies, passed to
them by their grannies, for using cow dung
and cow urine with medical and hygienic
purposes show that such practices used to be
widely spread. Nowadays, the villagers use
and appreciate composted animal manure
but none has shared information of treatment
and re-use of humanure or human urine.

Type of Reuse
All implemented pilot projects stick to separation of the three flows of urine, feces and
greywater from the very beginning, as well as
separate treatment and re-use.
The UDD naturally separates the urine from
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63 http://www.ias.unu.edu/proceedings/icibs/ecosan/pan.html, Jan.
2000.
64 http://www.ias.unu.edu/proceedings/icibs/ecosan/wei.html, Jan.
2008.

In the pilot EcoSan systems, the urine is collected without dilution and the feces are collected covered with wood saw-dust/dry soil
and wood ash (3:1). The directions of the
WHO Guidelines for excreta and greaywater
use in agriculture65 are followed in storing and
sanitizing the urine and the feces. The sanitized urine is applied as liquid fertilizer and

A small experimental vegetable garden was
planted in the yard of the cultural house and
one of the households to re-use EcoSan products for the region edible plants (tomatoes, cucumbers, peppers, as well as grapes, berries and
fruits). The tomatoes where urine was applied (2
l/sq.m) gave ripe fruits 2 weeks earlier that the
control plants (See: Picture 15a,b, Picture 16 a,b).

Picture 15 a,b. Non-treated tomatoes

Picture 16 a,b. Tomatoes treated with urine

the sanitized feces – as soil conditioner, for
flower beds and fruit trees in the yards of the
cultural house and the households.

Operation and Maintenance

After storage of 6 months in the plastic containers, the dehydrated feces are composted with organic household wastes, animal
wastes and garden wastes in the yard of the
EcoSan owners in a wooden composter (See:
Picture 14).
Training of the villagers was organized and
local trainers were trained to help and advice the others. 28 households have installed
a composter and started composting their organic wastes.
65 Guidelines for the safe use of wastwater, excreta and greywater.
Volume 4: Excreta and greywater use in agriculture. WHO, 2006;
http://www.who.int/water_sanitation_health/wastewater/gsuweg4/
en/index.html

EcoSan owners have to plan and collect the
saw-dust and wooden ash from the wood that
they use for heating in winter to be usilized
for the UDD during the whole year.
Once a year the waterless urinals and urine-diverting bowls need a special treatment with vinegar (2 l per urinal) and once a year they need to
be treated with caustic soda (1 l per urinal).
At least one person per system has to be trained
for safe composting of feces (after 6 month of
initial storage) and for safe application of sanitized EcoSan products for agriculture.
Original training materials were developed,
others were translated into Bulgarian language for the needs of the project. These are
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the first EcoSan training and information
materials in Bulgarian language.
Further Plans for Development
In the course of the implementation of the pilot project various surveys and analyzes were
completed: including a social and economic
survey, analyzes of problems and construc-

Figure 7. Problem tree –wastewater.

tion of problem tress about each of the identified major problems connected with drinking water, waste/greywater, solid waste, organic waste (See: Figure 7). SWOT analyses
were prepared.
Now that the pilot EcoSans starts producing
EcoSan products: sanitized urine and feces
and treated greywater, more efforts are to be
placed to testing the re-use of the sanitized
EcoSan products in agriculture – both microbiological and chemical with the support of
the Trakia University.

sanitation habits). There was practically no
information about small-scale household
centred sanitation in Bulgarian rural areas.
The project started with a baseline study and
a social and economic survey of rural settlements in Bulgaria with a very detailed survey
and analyses of the pilot communities.
Another important milestone was the coordination and encouragement of a multistakeholder dialogue and multistakeholder ecosan trainings. This is the first ecosan project
for Bulgaria and both institutions and population equally needed education and awareness raising.
Project Committee discussions (See: Picture
17) alternated with General Village meetings.
These alternated with trainings and round tables where villages were debating and sharing
with representatives of regional inspectorates
of health and environment, representatives of
the ministries of agriculture and forestry, regional development and public works, environment and water, health, as well as representatives of municipal government and water
and sanitation utilities. The youngest and the
eldest were exchanging concerns and ideas.
In this process of public communication,
three social groups proved to be especially important for the success of the project:
youth (See: Pictures 18, Picture 19, Picture
20), elderly women (‘grannies) and media.

Working with the Community

Youth are open for innovations, adaptive,
communicative and we used the summer vacation when they come to spend long time
with their grandparents to involve them in
the ecosan project.

The project has started with an essential
process of survey (incl. about population

Young people participated in the project contributing to the monitoring and mapping of

The EcoSan scaling-up is the next goal.
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nitrate pollution of the ground water and in
the construction of the soil filter (See: Picture
20, Picture 21).
Elderly women (‘grannies’) proved to be the
other extremely important group. They establish the family rules as far as hygienic practices, understanding of health risk, household
management, care for children, etc. (See: Pictures 22, Picture 23, Picture 24).
Efforts were made to keep interested the representatives of the media. The two ecosan events
in the village – launching and inauguration,
were very well attended by journalists of electronic media and newspapers (See: Picture 25).
Youth program of Stara Zagora TV made two
interviews and one reportage on sanitation and
sustainable sanitation issues (See: Picture 26).

Now that we have the first public EcoSan system working for a 7th month, the people are
getting interested more and more. Practically
every day now, after the official inauguration
and spreading the news in the media, people come to visit the systems. The interest is
mostly about the toilet: how it operates, what
is the maintenance, how it is getting cleaned.
People are less interested in the system for
greywater treatment: the water is still not expensive, the enforcement of legislation – loose.

Picture 18. Summer school: introducing the ecosan concept versus the conventional wastewater treatment concept
Picture 20. Boys from the Agricultural School, Obernait,
France working on the soil filter and the greywater pipeline system

Picture 18

Lessons Learned
It was difficult to motivate the first people to
volunteer to host the first EcoSan systems on
their premises.
In the beginning, the local people, as well as
local officials, were very suspicions about the
final result. There were doubts that maybe it
will be as ugly and stinky as a chemical toilet (these for some reasons are produced by
a company called EcoToi in Bulgaria and are
titled ‘ecotoilets’). People were suspicious especially because of their wrong expectations
that urine and faeces stored above the ground
will stink. Another obstacle was that the project committee has taken a decision to fund
private EcoSan systems only partially (to lay
a foundation of responsible ownership and
responsibility among the future private beneficiaries of EcoSan).

Picture 20
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Picture 25.

Picture 24. Presentation of small group work

Picture 17. A Project Committee meeting

Picture 19. Summer school – the magic of experimental work

Picture 21. Mapping nitrate contamination of drinking

Picture 23. In folk costumes meeting ecosan visitors

water and garden wells
Picture 25. Journalists from electronic media and newspapers at the launching event

Picture 22. Women activists’ training
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5. Conclusions and
recommendations

Unbiased survey of the sanitation status quo
in Bulgaria villages shows that:
• Conventional sanitation technologies offer
human waste, wastewater and organic waste
management that is not sustainable even in
the most developed countries in the world;
sewerage and drainage systems are over-extended and the use of water of drinking quality to transport human excreta is extravagant,
wasteful, and the wastes thereby flushed add
to the pollution of the environment.
• With the conventional method for collecting
and treating municipal sewage, a system has
been installed which may be called very suitable for spreading fecal bacteria, resistance
against antibiotics, endocrine disruptors and
medical residues into the surface waters. It
has to be stated that comfort and hygiene in
villages and towns is based on the hygienic
pollution of the urban environment.66
• The export of conventional sanitation models to environments characterized by water
and resource scarcity is inappropriate, and
amounts to an amoral continuation of wrong
solutions.67
66 Helmut Lehn, Sustainable Sanitation Systems – dissolving the antagonism between urban comfort and hygienic pollution of urban environs, Forschungszentrum Karlsruhe, Institute for Technology Assessment and Systems Analysis, http://www.itas.fzk.de/deu/lit/2004/
lehn04b.pdf, Jan. 2008.
67 http://www.ias.unu.edu/proceedings/icibs/ecosan/schertenlieb.
html, Jan. 2008

• The pressures of humanity on a fragile water resource base, and the corresponding
need for environmental protection and water
efficiency, especially in the context of climate
change,, require that wastewater and wastes
be safely recycled and re-used as a resource,
within a circular, rather than a linear, system
based on lowest possible level - household,
neighborhood, community.
• Conventional sanitation provides wastewater management services that are economically unacceptable for small rural communities.
• The under-attitude to the organic matter and
nutrients in conventional sanitation technologies is economically wasteful, and belongs
to a distorted view of waste management as
confined to issues of disposal as opposed to
resource management and utilization.
Conventional sanitation had turned into an
unreasonably expensive infrastructure, and it
is getting more and more expensive with the
development of industry and society. In Japan, for example, the energies consumed in
water utilization including the construction
of water resource development facilities, the
arrangement of water service and sewage, and
the use of water service and sewage are 109
trillion kcal. The electric power consumed in
water service and sewage in 1997 is 137 hundred millions. It takes 1.5% of total electric
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power of Japan of 9265 kWh.68 In Bulgaria,
the existing cross-subsidizing of wastewater
services does not reveal to the society the real
high cost of these services. In EU member
states, where market economy is fully applied
in water and sanitation sector, the wastewater
management is always more expensive than
the drinking water supply. For small settlements (especially these smaller than 2,000
e.p.), conventional wastewater management
is not affordable eve for the richest economies in the world.
Alternative sanitation solutions are acceptable and economically viable for Bulgarian
villages. These would help provide healthy
and decent living conditions for village people, re-use of nutrients for sustainable agriculture. Holistic approach to humanure, manure and organic solid waste management
will improve water and environmental protection. Water efficient measures in sustainable sanitation serve as an effective adaptation tool for climate change.
68 http://www.ias.unu.edu/proceedings/icibs/ecosan/liu-02.html,
Jan. 2008.

Picture 26. Project leader – Mrs. Sascha Gabizon, in the
youth TV studio.
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Diana Iskreva SUSTAINABLE SANITATION

“The lack of sanitation endured by 2.6 billion people is a hidden
international scandal. It is the principal reason for the spread of
diarrhoeal diseases and the toll they take on human lives.”

HRH Prince Willem-Alexander of the Netherlands, Chairperson, UN
Secretary General’s Advisory Board on Water and Sanitation

