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1 Introduction

Current report was written in the frame of the BEast project (EIE/07/214), which is supported
by the European Commission within the IntelligenheE)y for Europe Programme. Data
summarized in this report are extracted from doaumproduced in the frame of Work Package 2
of the Project. Emphasis of this report will betbe biogas potential in Bulgaria, utilizations and
related issues in order to facilitate the broadeplémentation of biogas projects. Supporting
countries of the Project are Germany, Austria arehrBark, who have increased number of
installed biogas plants and large experience inrptey, constructing and maintaining biogas plants.

The biogas production and use in Bulgaria are egelbped yet. Therefore, the aim of BiG>East is
to promote the possibility of treatment of agricudtl waste, sewage sludge and organic municipal
waste, which are a serious problem in many regobiisastern Europe.

The report outlines some biogas projects planned,@ojects in stage of development in Bulgaria.
Utilization of organic waste for biogas productid@edstock availability and agricultural structures
in the country are summarized, too. It is also wksed about the opportunities for biomethane
injection into the national gas grid and therelested the main impacts of the production and use o
biogas.
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2 Existing and planned biogas installations in Bulgaa

Interest in biogas projects in the last few yeargiowing in Bulgaria. However, there are no
operating biogas plants yet and no refuelling atatiwith biomethane or biomethane mixture with
other fuels, too.

In adopted in June 20(Henewable and Alternative Energy Sources and Biofuels Act, there are no
regulations in respect to biogas yet. Similarly gulan regulations do not provide specific biogas
support instruments as feed-in tariff, quota regotdcertificate mechanisms, tax
incentives/investments grants and/or other findmesources. Future development of biogas sector
is highly dependant on the willingness of politidaand policy makers that formulate policies and
introduce legislations.

Although biogas market in Bulgaria is just at theginning of its development, the potential of
biomass suitable for biogas production is promisifttere are already several projects that provide
production and utilization of biogas (see Table 1).

Table 1. Biogas production and utilization in Bulgaia

Name Location Feedstock Utilization of biogas Status
Tsarevets farm Mezdra Cattle manure & maize Electricity In constructign
district
Dobrich farm Dobrich Animal manure & Electricity & domestic water Early planning
district agricultural waste stage
Montana landfill Montana| Municipal waste Purificati & burning of In construction
biogas
Sozopol landfill Sozopol Municipal waste Purificati & burning of In construction
biogas
Rousse landfill Rousse Municipal & industrial - In construction
waste
Suhodol landfill Sofia Municipal waste CHP In pregtEon
Kubratovo WWTP* Sofia Sewage sludge CHP In prepamat

The development of new biogas projects, especaghjcultural biogas plants and waste treatment
biogas plants, in Bulgaria will largely depend egitlation and policies on the one hand, and on
the other hand on the success of the demonstiatigects.

* WWTP = Waste Water Treatment Plant
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3 Utilization of waste material for biogas productionin Bulgaria

Generally, Bulgaria has a good infrastructure amapropriate framework for waste management.
However, system for separate collection and reggctif waste in Bulgaria is not yet sufficiently
functional. Therefore a large proportion of biodedable wastes are disposed on landfills. About 85
% of the generated wastes are transported to tiaiilla and about 52 % of the total waste amount
is biodegradable waste.

Landfills and waste management sites, as well asudigiral farms in Bulgaria are very adequate

and suitable for co-location of biogas plants, wWhia prerequisite for wide development of biogas
and by-products market (compost and liquid feeil)z Facilities for production of biogas could be

next to the landfill itself, but also in industriat agricultural plants. Thereby there would be an
opportunity for reducing transport costs. Non-calized biogas plants are beneficial, as they could
be tailored to specific sites and materials, aadgportation costs could be minimized.

Table 2 shows the opportunities for biogas produciin Bulgaria.

Table 2. Opportunities for biogas production in Bubaria

Small farm Municipal . . Biogas plants
Large farm based or biogas plants| Landfill gas | Biogas plants| attached to
based biogas communit for municipal extraction connected to| sewerage
plants biogas pIar):ts and industrial | biogas plant | industry sites | treatment
waste works
Bulgaria Limited Yes Yes Yes Yes Yes

There is no need to implement sophisticated bidgaologies as biogas cleaning systems or fuel
cells. From economic point of view biogas instatlas with robust and reliable CHP** systems are
adequate for Bulgaria.

The selection of a suitable biogas utilization temlbgy is based on the economic conditions. The
utilization of the produced biogas largely depeaddactors such as feed in tariffs, tipping feed an

harvesting costs.

** CHP = Combined Heat and Power production
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4 Feedstock availability in Bulgaria

Feedstock availability for biogas production idfidiflt to obtain. The overall approach to assessing
the biomass resource was first to estimate thetyar material generated from municipal waste
and agricultural practices in the area of eastemoean countries. Then the quantity of material
that could be recovered from these practices waduated taking into account technical and
environmental constraints associated with otherfsittors.

The theoretical potential, based on total biomasslyction was assessed. The total quantities of
crops (maize, rapeseed, soybean, sunflower, et® eansidered as potentially energy crops. The
total sum was then reported. This is of coursethetreal case but this could help identify the

potential places for biogas facilities as the anedh the great potential in production of energy

crops. Agricultural production and related industopsumption patterns generate important
amounts of organic materials that are to be cornsitlevaste, hence their utilization in biogas

production is a viable and a political desiderate.

The following classes of organic matters were idieat with relevance for biogas production:

Table 3. Classes of organic matters identified withelevance for biogas production

Class Description Code Comments
1 energy crops EC
2 agricultural waste AWPP|  primary agricultural vesst
3 animal waste AWSP| secondary agricultural wastes
4 food industry waste FPW
5 organic solid waste SW
6 sewage sludge WWwW

In Bulgaria the biggest potential for biogas frommmary and secondary agricultural wastes is in
North East and South Central regions (BG13 and BGR2garding municipal solid wastes and
waste water the highest potential for biogas prodocappear to be in the south-western part of
Bulgaria where the density of population is higiG@. and BG22).

Comparison of the biogas potential for six coumstrfeom Eastern Europe (Bulgaria, Croatia,
Greece, Latvia, Romania and Slovenia) and for eulags of organic matter is performed. Bulgaria
has the largest potential for biogas productiomfragricultural wastes derived from secondary
production. Bulgaria has big potential for biogemi, sewage sludge, solid municipal waste and
wastes from food processing industry also.

In the following table is given an estimation ofaopotential biogas production, based on organic
wastes from agriculture, food industry and sewdiggge. Energy crops are not included.
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Table 4. Estimation of total potential on biogas poduction in Bulgaria

Region Surface Biogas, m.10" Total
NUTS*** Ha*10° AWPP AWSP SW WW FPW GWh
BG11 North West | 1029 360 27561 4491 156 465 1982
BG12 North Central| 1827 720 50188 10422 363 1079 3766
BG13 North-East 1997 990 77135 12511 428 1274 5540
BG21 South-West | 2031 420 40706 19430 676 2011 3795
BG22 South Central| 2752 760 93947 17610 613 1823 6885
BG23 South East 1465 510 39785 7859 273 814 2954
BG Bulgaria 11101 3760 329322 72323 2509 7466 24923

Finally, the real potential for biogas (based confss potential studies) is assumed to be about 30
% of the total potential biogas production basediterature review.

Region NUTS BG11 BG12 BG13 BG21 BG22 BG23 Total

Total TWh 0,60 1,15 1,65 1,15 2,05 0,90 7,50

5 Agricultural structures in Bulgaria

The methodology used to assess the agriculturattsiie was selected from EUROSTAT —
EUROPHARM. This includes the typical sizes of farrtigeir productivity and the distribution of
farms within the country.

In 2004 the arable area was 3.3 million ha (61.8f%AA), and about 70 % of it was concentrated
in 3 NUTS 2 regions — North-East, North Central &uaith Central region.

The majority of the total utilized agricultural ar¢UAA) (about 78 %) is cultivated by holdings
managing more than 50 ha (but only 0,8 % of theihgk). Less than 7 % of the UAA is cultivated
in 75 % of the holdings which manage less than &dwh. There is a tendency for land aggregation
- there were 665500 agricultural holdings in Buigan 2004 and 477100 in 2007. This could be
either natural process of aggregation (especially t the market drivers), but also an effect of a
special phenomenon (aggregation in structures ndasshciations” — free tenant structures were
different small land owners put together the landar the management of a specialist management
company).

Secondary production could be very important fer biogas production. Based on the number (and
not on production) of holdings, it could be con@ddhat in Bulgaria, an important role could play
the poultry industry (with 23 %) the pig farmings(%) and also the cow and goats farming (with
10 % and 15 % respectively).

*** NUTS = The Nomenclature of Territorial Units fdstatistics
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Pig farms have big potential for biogas productidearly 50 % of all pigs are grown in 0,04 % of
the farms (average number — 5600 heads per hol@hdyoldings). Family type farms with less
than 9 pigs are 96 % of all farms and have abo®b38 all animals.

Pigs, holdings Pigs, heads

3.45%

9.93% o
A

23.0%

O1+2 01+2
B23+9 23+9
010499 010499

0 100+999 0 100999
m >=1000 m >=1000

15.0%

86.43%

Bovine animals are less concentrated. About 18 %efanimals are in herds with more than 50
heads (957 holdings with average 112 heads pemigdld=amily type farms with one or two cows
are 69 % of all farms and have about 30 % of athais.

Bovines, holdings Bovines, heads

01+2
B83+9
010+19
B 20+49
m>=50

012
B3+9
010+19
B820+49
m>=50

13%

69.2%

The highest average number of animals per holdmegding grazing livestock is in South East
planning region (242 heads per holding with moanthO ha own lands), followed by North East
(193 heads per holding with more than 10 ha owddanThe lowest numbers are for South-West
region (73 heads per holding with more than 10wa lands).

It could be generalized, that the agricultural diee and its growth in time are favorable for laisg
production. The most promising planning regionsBinlgaria are North-East, North Central and
South Central. There is a big variety in size,ribstion and biomass potential of different farms.
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There is also a tendency for increase in the nurabanimals in an average farm. Therefore each
potential site should be considered, dependindnemegion.

6 Opportunities for biomethane injection into the Bulgarian national
gas grid

Bulgartransgaz is the only gas transmission opefatdhe territory of Bulgaria. Bulgartransgaz is
member of Gas Infrastructure Europe (GIE). The ésggrivately owned gas company in Bulgaria
is Overgas Inc. The company provides constructimh@eration of gas distribution networks and
sale of natural gas to end customers. Overgas hgs part in 28 companies. From 96 licenses for
distribution and delivery of natural gas for thauotry, subsidiary companies of Overgas have 56
licenses in 50 municipalities. The total lengtha# gas distribution network is over 1.600 km.

The indexes for quality of natural gas in Bulgams&cording to Bulgarian State Standard, are
harmonized with ISO 6976 and are shown in Table 6:

Table 5. Indexes for the quality of natural gas hanonized with ISO 6976

Index Technical requirement
1. Composition of natural gas:
- methana rmin 92 mol %
- athane max 4 mol 3%
= propane, butane and others
heawy hydrocarbons max 2 mol 3%
- nitregen max 2 mal %
- carbon dioxida rmax 1 mol %
- axygen max 0,02 mol %%
- hydrogen sulphide max 2,0 mg/m®
- mercaptan sulphur max 5,6 mg'm”
- total sulphur max 20 mg'm®

- water and other dissolved solids | not allowed

2. Temperature of the gas in the outlat of
the gas regulation station =-5"C (268" K)

3. Down limit of the calorific value (when | not less than 8000 +- 100keal/m®
temperature is 20° C and pressure f5 | (33,5 +0,418) Md'm®
min 0,1 01325 MPa)

4. Pressure 4.1 for the natural gas transmission grid— up to
55 MPa;
4.2 for the natural gas distibution grid— up to
1.8 MPa, in this numbser for:
- steal pipes — upto 1.6 MPa;
- PEHD pipes —to 1,0 MPa
- at the inlet of industrial consumer grid
—according to the contract
circumstances;
- for private premisas —0,01-0,013 MPa

5. Odor of the natural gas Odor detection threshold — the natural gas
(odor detaction threshald) assure perception, when its gquantity in the air is
= 20 % from the down limit of flash point
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Technical requirements to the natural gas grideandpment are given in the following regulations:

- Regulation No 6 of 25 November 2004 about technioés and standards for design,
construction and usage of objects and equipmertrdosmission, storage, distribution and
supply of natural gas

- Regulation for structure and operation of transiisand distribution gas pipelines and of
natural gas equipment, installations and applia@&snance No 171, 16 July 2004)

Specific requirements for biomethane injection ithte grid are not given.

The law of energy governs the public relationshglated to the activities of generation, import and
export, transmission, transit transmission, distidn of electric and heat energy and natural gas,
trade with electric and heat energy and natural @ad use of renewable energy resources, as well
as the authorities of state bodies in defininghef €énergy policy, regulation and control functions.
According to Article 197 (1) “The transmission coamy shall be obliged to connect to its network
at an interconnection point of its choice, the ridistion companies, extraction companies,
companies for gas storage.” The conditions andguhae for gas production enterprises access to
the natural gas transmission/distribution netwaes regulated by “Rules for conditions for access
to the natural gas transmission and/or gas disioibunetworks”, promulgated in SG 67 of 2
August 2004. According to article 5 (1) from the B&S, transmission- and distribution gas
company could not refuse access to the transmissiand distribution networks for natural gas of
a gas extraction company, of the public providehlic suppliers, traders and eligible consumers of
natural gas, except for cases, when:

- Provision of access brings to the violation of ta@chl conditions and security of networks;
- Provision of access hinders enterprises to pertben duties for public services;

- Provision of access could cause serious econondidiaancial difficulties of transmission-
and distribution company due to entering into cacts with a clause “take or pay”.

Currently, opportunities for biomethane injectiamtol the Bulgarian national gas grid are not
discussed.
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7 Impacts of biogas production in Bulgaria

Bulgaria exhibits a diverse energy mix with an imipd fuels dependency slightly below EU-27
average. Domestic production includes nuclear gnangl solid fuels, which are the main fuels for
electricity generation.

Since 1988, the Bulgarian energy profile has chdrngmsiderably. Between 1988 and 2000, the
total primary energy supply (TPES) decreased byertiwein 40 %. The consumption of oil products
fell by 61 % and electricity consumption fell by,826. In 2004, the most important energy sources
were solid fuels (36 %), crude oil (22 %) and naclenergy (22 %), followed by natural gas (13%).
Share of Renewables amounts of 5% from TPES antbdes increasing in recent years, although
is still below EU average.

The production of biogas as renewable energy saarBeilgaria would be an efficient measure to
reduce dependency of fossil energy imports. Alsmdés has the potential to reduce methane, also
other gas emissions, having an unfavorably impad¢he environment.

Bulgaria is one of the poorest countries in wagsources in Europe. The annual average amount of
water per resident is around 2300 - 2400amd usable part of it is from 800 to 100&mesident. In

the years, the water deficit will grow and will lo&ce a very serious social, economic and
environmental problem for the country, thereforesteavater become extremely important.

At the present moment in the country are built 52nibipal wastewater treatment plants
(MWWTP), of which 13 plants purify water only mecheal and 39 have disposal of biological
treatment. MWWTP serve 47 towns and 35,3 % of thentry's population.

Biogas production could contribute to process waater. This reduces wastewater released to the
environment and provides renewable energy. Furtbexrbiogas could reduce nitrogen leaching
from animal manure and guarantee sustainableitaition of fields. This would have very positive
impacts on ground water quality and on biodiveragywhole.

Currently manure in Bulgaria is stored in open a&ger capacities and used in agriculture
inadequate, although in 2006 there is a tendengligiit increase in manure utilization in Bulgaria.

According to Executive Environment Agency (MOEW),2005 and 2006 the share of emissions of
methane, emitted by the agricultural sector ocaifii@ %. Good solution for reduction of those

emissions would be manure to be used as feedstodke production of biogas. The resulting by-

product (digest) disposes to increasing of nutsiémtthe soil, which make him suitable for feeding

of the poor in nutrients and microorganisms sailitikrermore, the use of organic fertilizer reduces
forming of degradation processes in Bulgaria.

Production of renewable energy, including biogasdpction, expands the circle of opportunities
for detection of jobs and rural development in Buig.
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8 Conclusion and Outlook

Interest in the production of biogas from organa&ste is increasingly strengthened in recent years.
However, there are no existing biogas plants ingBu&, yet. Currently, potential feedstock for
biogas production is used incomplete. Waste is apgrly processed or disposed, which increases
the risk of environmental pollution. Through treatmhof manure with anaerobic digestion in order
to produce biogas, it might be reduced the amotietrossions emitted and also the properties of
the resulting by-product (organic fertilizer) mighie improved. Furthermore, the biogas
technologies might be effective way for decreaseetiergy dependency of Bulgaria.

The future of biogas in Bulgaria is promising, iew of the fact that about 55 % of the generated
wastes are biowastes. Our country has the largashtial for biogas production from agricultural
wastes, derived from secondary production, in campa with Croatia, Greece, Latvia, Romania
and Slovenia. Bulgaria has big potential for bioffamn sewage sludge, solid municipal waste and
wastes from food processing industry, too. Agriatat structure and its growth in time are also
favorable for biogas production. The most promigitenning regions in Bulgaria are North-East,
North Central and South Central.

Several biogas projects are under developmenttaadiupposed that the realization of at least one
installation will provoke the interest of the commity and will facilitate the implementation of new
biogas projects.

The main obstacle for preparation of biogas prsjdant Bulgaria is that there is no existing
legislative framework focused on biogas at the mumdhere is Renewable and Alternative
Energy Sources and Biofuels Act, but it still dosst provide any financial incentives and
concessions for biogas production.

Other major barrier is that the farmers, industeied society as a whole have low awareness about
biogas technologies and environmental, social andnamic benefits of their application.
Furthermore, there is a lack of sufficient inforroaton relevant ongoing projects and the access to
state support, available for funding and co-fundsdifficult.

To overcome all problems, concerning the biogadempntation in Bulgaria, it is necessary active
involvement of all state institutions; the genepaiblic and the non-governmental institutions.
Information about Biogas Programmes, coming prejectd deliverables from already completed
biogas initiatives (seminars and conferences) bhabe provided.

It is necessary new, clear and focused legislategulative and legal frameworks and also strategy
for implementation of biogas technologies to bebetated. Furthermore, state support for the
implementation of biogas projects have to be predidnd the access to EU funding opportunities
in the field of biogas technologies have to belitated.
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