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Preface

The present publication is a cross-cutting summary from the main activities
of the “Clean Rivers to the Healthy Baltic-Sea (LugaBalt)” —project (ENPI
CBC 2007-2013). The project was carried out within the EU programme of
South-East Finland — Russia ENPI CBC 2007-2013 and it was co-funded by
the European Union, The Russian Federation and the Republic of Finland.

The Publication consists of several articles and it is compiled by the Mikkeli
University of Applied Sciences (Mamk). The emphasis of the articles is on
the project activities of the Finnish partners (Mamk and Agrifood research
Finland; MTT). These contents are related to the reduction of nutrient run-
offs and emissions from the agriculture, waste management in rural areas and
sanitary.

The present publication is not meant to be a comprehensive study of the
results or description of the LugaBalt-project, but with the help of the few
examples, participation in the discussion related to the discharges from the ru-
ral areas of St. Petersburg and their effects on the condition of the Baltic Sea.

The LugaBalt-project brought together the Finnish and Russian farmers, sci-
entists, municipal authorities, service providers and also school children and
students. Also, the publications of the project are further utilised by these
target groups when the work for the safer environment, sustainable primary
production and waste management such as for the fruitful co-operation will
be continued and applied in practice.

On the behalf of the both Finnish partners, Mamk and MTT, we want to say
thank you for all of the LugaBalt-project’s partners and the stakeholders of
the project for the great co-operation and determined consensus to reach the
common objectives. We look forward to the future projects to come.

In Mikkeli, Finland, on 3 November 2014

Writers
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Lugabalt—project:

Finnish — Russian co-operation
to improve the environmental
quality of the Luga-river

Sami Luste ¢ Harri Hubta

“Clean Rivers to the Healthy Baltic-Sea (LugaBalt)” is Finnish - Russian en-
vironmental project carried out in 2012-2014. The project was financed by
the ENPI CBC 2007-2013 program (0.68 Mio €). The partners of the Luga-
Balt-project were: Administration of Luga Municipal County (Lead partner);
North-West Research Institute of Agricultural Engineering and Electrification
(SZNIIMESH) of the Saint Petersburg State Agrarian University; Regional
Public; Organization “Association for Assistance of Field Research and Devel-
opment of Rural; Agrifood Research Finland (MTT); Mikkeli University of
Applied Sciences (Mamk); Cattle farm Partizan; Committee for Agroindustry
and Fisheries Complex of Leningrad region.

There were two main aims that LugaBalt-project was built for:

1. The reduction of the nutrient loads to the Baltic Sea from rural areas
(to a level close to natural).

2. 'The development of the co-operation between Russian and Finnish
officials, scientific, educational and non-governmental organizations,
as well as enterprises of the different ownership forms, for the protec-
tion of the Environment, to improve the quality of life and to protect
water sources and the Baltic Sea.

The Baltic Sea is a specific marine area. Its characteristic features, such as weak-
ness of the tides, temperature variations, high nutrient contents of the sedi-
ments, low salinity and shallowness of the water makes it sensitive to changes
when compared to many other marine environments. At the moment, the
biggest threat of the Baltic Sea is the accelerated eutrophication caused by
the human activities. Yearly around 600 000 tons of nitrogen and 30 000
tons of phosphorus end up to the Baltic Sea. The highest nutrient loads from
the Baltic Sea States are derived from Russia. The population, industry and
agriculture that are developed to the edges of the rivers, such as Luga river



running to the Baltic Sea are load the Gulf of the Finland and the whole Baltic
Sea area. The activities of the LugaBalt-project focused on the rural areas of
the south-west Russia, where the largest emission sources are the agriculture
and livestock.

The efforts of the LugaBalt-project activities to reduce the nutrient discharges
to the Baltic Sea can be seen as a part of a larger global entity which aim at
a socially-, environmentally- and economically sustainable solutions. These
three dimensions werealso strongly present in the activities of the LugaBalt-
project.

The 31 activities of the LugaBalt-project, related to living, waste management,
agriculture and water chemistry, were divided into the work package of man-
agement, environment, agriculture and social issues. The activities inside the
work packages consist of technical and financial analysis, laboratory studies,
environmental monitoring and several meetings of the different level actors
from the Finnish and the Russian side. These activities produced information
to control and to improve the state of the Luga-river, not only via the techni-
cal implementations and methods developed but also via the development of
the framework structures and information supporting the decision making of
the agricultural entrepreneurs, investors and local authorities.

Moreover, one of the most important contributions of the project was the
networking of the Finnish and Russian partners and stakeholders. The aim
was to familiarize Russian project partners to Finnish know-how and methods
related to the environmental issues and vice versa. These networking activities
were implemented via the visits to Finland and to Russia. The visits to the Fin-
land contained networking of the municipal authors, scientists, farmers, serv-
ice providers, school children and students. The study trips and networking
of the school children were related to the one of the most important targets
of the project - the environmental education. This way, the LugaBalt-project,
such as all the other environmental projects, contributed to the slow change
of the common attitudes and social awareness.

The articles of the present publication describe the activities of the Finnish
partners via the cases presented in the articles. At least the headlines and the
abstracts of the full articles are given also in Russian.

Mamkss articles are related to the two main tasks of Mamk. The first of the
main tasks is related to the analysis and estimate of the municipal waste man-
agement in Osmino. The aim of the assignment was carry out a strategic
analysis of the main fractions of the municipal waste produced: scrap, plastics,
wood and organic wastes. The most essential fraction of these are plastics that
is characterized to be the main fraction of the illegal landfills near Osmino.



The second main tasks of Mamk is preliminary planning of the farm-scale
biogas plant to the case-farm Partizan. The assignment consisted of a techno-
economic examination and preliminary planning of a biogas plant. The idea
was to outline the factors related to the planning of the farm-scale biogas plant
that can also be ‘copied” on other farms in the area. Moreover, also the waste
water treatment in the rural areas of St. Petersburg is discussed separately in

the third article produced by Mamk.

Fourth and fifth articles of Mamk contribute to the Finnish - Russian co-
operation in the field of the networking such as environmental education dur-
ing and after the LugaBalt-project (picture 1). Moreover, the environmental
education is the most essential tool to reach the long term aims to the clean

Baltic Sea.

PICTURE I. Russian students are travelling to the National Park Linnansaari
in Rantasalmi during their visit in Finland 2014 (picture by Tuija Ranta-Kor-
honen)

MTT’s articles are related to the implementation of the activities from the
work package of agriculture. Both articles give facts and basic examples of the
geographical, demographic and agricultural features in the South-Savo Re-
gion. The importance of South-Savo as a popular resort area, and the impor-
tance to protect water bodies against nutrient leakage are described. Organic
farming as a trend of specialization in the region is introduced (picture 2).
Rules and the basic legislation which regulates environmentally friendly ani-
mal husbandry are introduced, and several links to the Internet are given. The
operators and decision makers in the Luga region will hopefully find some
similarities between our regions and possibilities to apply some experiences
achieved among the Finnish partners as well.



PICTURE 2. Project study trip 2014 to an organic vegetable farm in Haukivuo-
ri, South-Savo (pictures by Harri Huhta)

INPOEKT JIYTABAJIT;
OUHJISAHICKO-POCCUMACKOE COTPYIHHUYECTBO JIJI5
YIAYYIIEHUSA 9KOJIOI'MYECKOI'O KAYECTBA PEKU JIYT'A

Camu Jlycme u Xappu Xyxma

“Uucteie pexku B 31a0poBoe bantuiickoe Mmope (Jlyra-banr)” — at0
(DPUHIIH/ICKO-POCCUICKHI MPOEKT B cdepe OKpyKaromied Ccpebl,
ocymectBisieMblii B 2012-2014. [lpoekt ¢uHaHCHpyeTCs MpOrpamMMoOn
EUCIT III'C 2007 — 2013 (0.68 mnH. €). [laptHepamu nipoekra Jlyra-
bant aBmsroresa: AnmunucTparus Jly)kCKoro MyHHUIIMIAIBHOIO paiioHa
(Bemymuit maptHep); CeBepo-3amafHbIil  HayYHO-HUCCIIECAOBATEIBCKUI
WHCTUTYT MEXaHM3ald W JJIeKTpU(HKAMKA CEeIbCKOTO XO3siCTBa
(C3HUNMDBCX); Cankr-IlerepOyprekuii rOCyJIapCTBEHHBIN
arpapHblii yHUBEpCUTET, MecTHasi OOIIECTBeHHOCTh;, OpraHu3arus
”Accormanusi COACHCTBUSA TIOJEBBIM HCCIACIOBAHUAM U PA3BUTHUIO
cenbckux Tepputopuii’”; HULL cenbckoro xo3sicTBa U MpOJOBOILCTBUS
Ounnsaaun (MTT); YauBepcuTeT NpUKIafHbx HayK Mukkean (Mambk);
ruieMeHHoe Xo3aicTBo «[lapTuzan»; Komuter mo arponpoMbIiuieHHOMY
1 pBIOOXO03SICTBEHHOMY KOMIUTEKCY JIeHHHTpaacKkoli 00macTu.

[l mpoekra Jlyra-bant Obliiu OCTaBJICHBI JIBE OCHOBHBIC 3a/1aUU:

1. CHwKeHHe OMOTeHHBIX HArpy3oK B banTuiickoe MOpe OT CelbCKHX
TEPPUTOPHH (10 YPOBHS, OJIM3KOMY K €CTECTBEHHOMY ).

2. Pa3zButne cOTpyaHMYECTBA MEXIY POCCHHUCKUMH W (UHISHACKAMH
MIPEACTAaBUTEISIMA  OIPAaHOB TOCYAApCTBEHHOM BJIACTH; HAyYHBIMHU,
00pa3oBaTeibHBIMA M HEKOMMEPYECKUMH  OpTaHM3alMsMH, TaKKe
KaK KOMIAHUSMU Ppa3IMuHBbIX (OpPM COOCTBEHHOCTH JUISL 3alllUThI
OKpY’KaroIllell cpefibl, YIydlleHnsl KadecTBa JKU3HU W 3aILUTHl BOIHBIX
pecypcoB 1 bantuiickoro Mops.



BanTuiickoe Mope sBisieTcss 0co0oii Mopckoit Tepputopueit. Takue
XapakTepHble 4epThl banTuku Kak ciadble MPUIKBBI U OTIIUBEI, KOJIeOaHHs
TEMIIepaTyp, BBICOKOE COfepKaHHe OWOTreHBIX BELIECTB JOHHBIX
OTIOKEHUM, HU3KAas COJIEHOCTb M MEJIKOBOJHOCTb [EJIAI0T MOpe
YYBCTBUTEJIBHBIM K M3MEHECHUSM I[pPU CPaBHEHHHM €0 CO MHOTUMU
JIPYTHMH MOPCKMMHU cpefaMu. B HacTosIuii MOMEHT camoil OOJbLIOH
OIACHOCTBIO AJ1s1 BanTHiiCKoro MOpsi SIBIsIETCsl yCKOPEHHAs 9BTpodrKanus,
BBI3BaHHAS YEJIOBEUYECKOH JIeSITeNbHOCTHIO. Eskeronuo mpumepro 600 000
ToHH a3oTa ¥ 30 000 ToHH ¢ocopa mocrynaror B bantuiickoe mMope.
HawuBbiciime OnoreHHsIe Harpy3ku U3 cTpaH peruoHa banruiickoro Mops
npuxoparcs Ha Poccuro. HaceneHue, NpOMBIIUIEHHOCTh U CEIBCKOE
XO3SICTBO, KOTOpBIE Pa3BUTHI MO Oeperam pek, cpeau KoTopwix Jlyra,
BTekaroumx B banruiickoe Mope, Okas3blBarOT Harpy3ky Ha DuHckuii
3aJIUB U BCHO aKBaTOpuro banruiickoro mops. Mepomnpusitust mpoekra
Jlyra-bant chokycupoBaHbl Ha CEIbCKUX TEPPUTOPHUSIX OTO-3amajia
Jlenunrpaackoii obnactu, rae HauOONBIIMMH HCTOYHUKAMHU AMHCCHH
SIBIISIFOTCS 3€MJIEJIENINE U CKOTOBOJCTBO.

ITonbiTkn Meponpuatuil npoekra Jlyra-bant mo CHMKEHUIO SMHUCCHI
OMOTEeHHBIX 2JIeMEeHTOB B bantuiickoe Mope MOTYT OBITH PacCMOTPEHBI
KakK 4acTh 0oJiee KpyMmHOro II100aabHOTO MOAPa3AeeHUs, HalpaBIeHHOTO
Ha COLIMAJIbHBIE, YKOJIOTUYECKUE U DKOJIOTHYECKU YCTONUUBBIE PELICHUS.
OTU TpU Pa3MEPHOCTH TAKKE CHIIBHO MPUCYTCTBYIOT B MEPONPHUSATHAX
mnpoekra Jlyra-bainr.

31 meponpusitue npoekra JIyra-bant, KOTOpble OTHOCATCS K YIIPABICHUIO
KaueCTBOM JKU3HHU U OTXOMOB, CEIIbCKOMY XO3SIMCTBY M TUAPOXUMHH,
paszeneHsl Ha clienylomye padoyne MakeThl: YIpaBlIeHUE, OKPYKaloIas
cpena, CelbCKOe XO3SICTBO M COLMAajbHBIE MPOoOIeMbl. MeponpusTus,
BXOZSIIME B paO0OUYMe MAKEThI, COCTOST U3 TEXHUYECKOTO U (PUHAHCOBOTO
aHaJIM30B, Ta0OPAaTOPHBIX MCCIEJOBAHUH, SKOJIOTHYECKOTO MOHUTOPHHTA,
U OIIPENIEIEHHOIO KOJIMYECTBA BCTPEY YYaCTHUKOB HA Pa3IMYHBIX YPOBHAX
C POCCHICKON U (PUHIITHIICKOW CTOPOH. DTH MEPONPHUSITHS 00ECIICYMBAIOT
nHpOpMaLMel TO KOHTPOJIO M YIYyUIIEHHIO COCTOsiHUSL peku Jlyra
HE TOJIBKO 4Yepe3 TEXHUYECKYK) PEAIU3alUl0 U Pa3BUTbIE METOJBI,
HO TaKXe yepe3 Pa3BUTHE PAMOYHBIX CTPYKTYp M HH(POPMALUOHHYIO
MOAJCPIKKY B cdepe NPUHATHS PEIICHUS ISl CebCKOXO3IHCTBEHHBIX
NpeAIPUHUMATENECH, UTHBECTOPOB U MECTHBIX IIPEICTABUTEICH OpraHoB
BIIACTH.

bonee Tor 0, OJIWH Wu3 Hanboee BaXKHBIX BKJIAZIOB TIPOCKTa OBLIO
YCTAaHOBJICHUC pa6oq1/1x CBsI3eH (l)I/IHCKI/IX n pOCCI/IP'ICKHX NapTHEPOB
U Tpynn 3auHTCPECOBAHHBIX JIMILI. HCHLIO SIBJIAJIOCH O3HAKOMJICHUEC
pOCCHP’ICKI/IX HNapTHEPOB MPOCKTA C IEPEIOBBIMU (1)I/IHCKI/IMI/I TCXHOJOTIUsAMU
1 METOAAaMM, KaCaromuXcCsl 3KOJOTMYCCKHX HpO6J’ICM, n HaO60pOT. Ot
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MEpPOTPUSTHS TIO0 YCTAHOBJICHUIO CBSI3¢ OBLIM OCYIICCTBIICHBI Yepe3
noe3nku B Ounnsanauto u Poccuro. Busutel B OUHISIHANIO COAEPKAIN
B ce0c yCTaHOBJICHUE CBSI3CH ¢ MyHHIIMIAILHBIMU BIACTSIMHU, YICHBIMHU,
(hepMepamu, OCTABIIUKAMH YCIIYT M IIKOJbHUKAMH. YUeOHBIC MTOS3IKH
Y YCTaHOBJICHHE CBS3€W IIKOJILHUKAMK OBLUTU HAIpaBICHBI HA OIHY W3
CaMbIX BaXKHBIX 3aJla4 MPOeKTa — oOpa3oBaHME B cepe OKpyK arome
cpenbl. IlocpeacrBom atoro mytu npoekT Jlyra-bant, Takxke kak Bce
JIPYTHE 3KOJIOTHYECKUE MPOEKTHI, BHOCUT BKJIJl B MEAJIEHHOE U3MEHEHUE
OOIINUX YCTAaHOBOK U COIMATIBHOM OCBEIOMIICHHOCTH.

Crartbu OaHHBIX NyOJUKALMA ONUCHIBAIOT MEPONPHATHS (UHCKUX
MapTHEPOB Yepe3 KeIChl, MPEACTaBICHHbIE B CTATHSIX.

Cratb Mamk oTHOCSATCS K JByM DIaBHBIM 3amadam Mamk. ITepsas
Y3 OCHOBHBIX 3aJlad OTHOCHUTCS K aHallM3y M OICHKE YIIPaBICHUS
MyHUINAIbHBIMUA oTX0MamMu B OcbMuHO. Llens 3amanus - peanuzanus
CTpaTEern4ecKoro aHaIu3a OCHOBHBIX (DPAKIUI MTPOU3BEICHHBIX OTXOJIOB:
METaJUIONIOM, IUIACTHK, JCPEBSHHBIE U OpraHudeckue orxomabl. Camoit
CYIIECTBEHHOW (pakiuell u3 TMPeACTaBICHHBIX SBISCTCS IUIACTHK,
KOTOPBII OXapaKTepU30BaH KaK OCHOBHAs (hpaKIUsl HEJETAIBHBIX CBAJIOK
0k0J10 OCEMHHO.

Bropast ocHoBHas 3amaya Mamk — 3T0 mpenBapuTenbHOE IaHUPOBAHUE
0MOra3oBOll yCTaHOBKM Ha NHJIOTHOM Xxo3siiictBe [laptmzan. 3amanue
COCTOHT M3 TEXHHKO-DKOHOMHYECKOTO OOBSICHEHHUS U MPEIBapUTEIILHOTO
IUIAHUPOBAaHUsI OMOTA30BOM yCTaHOBKH. Jiest COCTOMT B yCTAHOBJICHUH
(haxTOpoB, KacaroIMXcs IUIAHUPOBAHUS OWMOra3oBOM YCTAaHOBKH Ha
YPOBHE XO3SICTBA, KOTOpasi TAaKke MOIrIa Obl OBbITh «CKOIMHMPOBAHA» IS
JIpYTUX XO34WCTB paiioHa. boiee TOro, Takke OYMCTKA CTOYHBIX BOJ B
CeNbCKUX paiioHax Ha oro-3amnaje JICHHHrpaackoi 001acTu onuchIBaeTCs
OTJEJIBHO B TPEThEH CTaThe, BBIMYIIEHHOH Mamk.

UYetBeprass u msTass ctatbi Mamk BHOCAT BKJIaa B (DUHISIHICKO-
POCCHIICKOE COTPYJIHHUYECTBO B C(pepe yCTAHOBJICHUS JCJIOBBIX CBSI3C,
Cpe/y KOTOPBIX IKOJIOTUYECKOE 00pa30BaHUE B TEUCHUE U TIOCIIC ITPOSKTA
Jlyra-baunr. Bonee Toro, skoiorunyeckoe oOpa3oBaHue SIBISICTCS HanOoIee
CYILLIECTBEHHBIM MHCTPYMEHTOM JUJIsl JOCTHXKEHHSI JOJITOCPOUHBIX LIENE
JUIs1 310pOBOro banTuiickoro Mops.

Crareu MTT kacaroTcst peanuzaliii MEpPONPHATHI OT pabouero makera
071 Ha3BaHHEM CEIbCKOE X03scTBO. O0€ cTaThy AaI0T (DAKThI U OCHOBHBIE
MpUMepbI Teorpaduueckux, AeMorpaduuecKix 1 CebCKOX03IHCTBEHHBIX
ocobennoctelr B peruoHe lOxHoe CaBo. Baxnocts FHOxuoro Caro
OIMCAHA KaK CO CTOPOHBI IOIYJSPHOIO KypOPTHOIO paioOHa, Tak U CO
CTOPOHBI 3aIUTHI BOXHBIX OOBEKTOB OT OMOTEHHBIX CTOKOB. OpraHnuecKoe



®ot1o 1. Poccuiickue cTyleHTbI Ha NIYTH B HALWOHAJLHBbIN napk JlunHancaapmu
B PanTacanmu B Teyenue ux moe3aku B ®@uniasinauio 2014 (poro - Tyiia Panra-
Kopxonen)

CEIIbCKOE XO3SIMCTBO IPEACTABICHO KaK HAIPaBICHUE CHELHAIM3aALUN
B peruone. IIpeacraBieHsl npaBuia U OCHOBHBIC 3aKOHOIIOJIOMKECHUS,
KOTOpBIE  PEryJIUpYyIOT JEATEIbHOCTh HKOJOTMYECKH  Oe30IacHbIX
KMBOTHOBOIYECKUX XO3SHCTB, TaKKE IPEAOCTABICHO HECKOJIBKO
HHTEpHET ccbuloK. KBanmnpuumpoBHHBIE padoune U PYKOBOACTBO B
Jly>xckom paiioHe ckopee BCEro HaiayT KaKk HEKOTOPbIE CXOICTBA MEKIY
HAIIMMH PErHOHaMH, TaK M BO3MOXKHOCTH JUIsSl NIPUMEHEHHMS OIIbITa,
HAKOIUIEHHOTO (pMHCKUMH NapTHEpaMu.

Co croponbl 000oux (uHCKUX mapTHepoB, Mamk u MTT, Mbl x0THUM
cKazarh cracubo BceM mapTHepam mpoekra Jlyra-bant u rpymmam
3aMHTEPECOBAHHBIX JIMI[ TIPOEKTa 33 OTIMYHOE COTPYAHHYECTBO H
YCTaHOBIICHHBI KOHCEHCYC Ul JOCTIKEHHS oOmmx mened. Mel ¢
HETEePIICHUEM OXKHIaeM OyIyIHX IPOSKTOB.

®oT0 2. YueOHas MOe31Ka YYACTHHKOB IIPOEKTA HA OPraHHYECKOe OBOLECBOIYECKOEe
xo03s1iicTBO B Xaykusyopu, IO:xnoe Caso (®oto X.XyxTa)



Waste management and rural
areas — case Osmino:
Plastic wastes

Sami Luste & Maria Zhaurova & Tuija Ranta-Korhonen

Solid wastes have become one of the biggest problems in global perspective
and their proper management is one of the key factors to protect human
health, environment from pollution and to preserve the natural resources.
Problems related to the waste management are usually intensified in the rural
areas where the questions of the economic viability, logistics and control of the
waste management are much more difficult to solve when compared to the
tightly built urban infrastructures.

The following article reflects and reviews the situation of the plastic waste
management in Osmino against the waste management in EU and in Fin-
land. The present discussion is related to the waste management activities of
Mikkeli University of Applied Sciences (Mamk) in the “Clean Rivers to the
Healthy Baltic-Sea (LugaBalt)” —project (ENPI CBC 2007-2013).

CHUCTEMA CBOPA 1 YTIJIM3AIIUS OTXOO0B B CEJIbCKOM
MECTHOCTH - KEHC HACEJEHHBII IMYHKT OCMWHO:
OTXOIbI U3 IIJIACTMACCHI

Jlycme Camu, Kayposa Mapus, Panma-Kopxouen Tyuis.

OTxonpl W3 TBEPABIX MATEPHUAJIOB CTAd OJHOW W3 CaMbBIX OOJBIIIHIX
npobiieM skooruu. CO0p M yTHIHM3AIMS OTXOJOB SIBIISIETCS KITFOYCBBIM
(hakTOpOM B 3aITUTE 370POBHS HACEIICHIS, TIPEAOTBPAIIICHHS 3aTPS3HCHUS
OKpYXalollel cpeibl M 3alllUTe M COXPaHEHUHM MPUPOAHBIX PECYPCOB.
IIpoGmembr TIepepaOOTKH OTXOMOB, KaK TPABHIIO, COCPEIOTOUYCHBI B
CEJIbCKOM MECTHOCTHU. Bompochl SJKOHOMHUYECKOW BBITO/IbI, JIOTUCTHUKH,
KOHTPOJISI W YIPaBICHHUS PEMIAOTCS HAMHOTO TpyaHEe, 4YeM B
I'YCTOHACEJICHHBIX TOPOACKUX UHPPACTPYKTYypax.



JlanHast pabora paccMmarpuBaeT cOOp ¥ YTWIM3ALMIO OTXOIOB H3
IUIACTMACCHl B HACEJICHHOM ITyHKTe OCMHHO C TOYKU 3PEHHUS JICPEKTHB
EBponeiickoro coroza. Ilmactmacca camblii pacrpOCTpaHSHHBIH BHJ
OTXOZIOB Ha HeO(HUIIMATBHBIX MecTax cOpoca U XpaHEHHSI B HACCICHHOM
nyHkre OcMuHO W 00paszyer coboro 30-80% ot oOmieil Macchl Bcex
OTXOJOB. DTa paboTa OfHA U3 33/1ad YHHBEPCHUTETa MPHKIAIHBIX HAyK
. Mukkemu B nipoekre “Clean Rivers to the Healthy Baltic-Sea (LugaBalt)
(ENPI CBC 2007-2013).

Waste management in EU
Legislation

The European Waste Framework Directive (i.e., Waste hierarchy regulation
2008/98/EC) has become an important regulatory driver and the starting
point of the EU"s waste legislation.

The first objective of the Waste Framework Directive is to prevent the waste
production. If it is not possible, the waste should be reused or processed to
industrial raw material or recycled. If recycling is not possible for some reason,
the waste can be incinerated and/or temporarily sited to wait the terminal
treatment steps. The landfill deposition is the very last of all the options. To

reduce the total amount of wastes is the main waste management objective
of EU.

European commission sets the targets and aims for the waste management
according the waste hierarchy model. However, EU member states are not
directly told by the EU how to reach these targets. Each Member State devises
national systems and regulations to reach the aims by the EU waste legisla-
tion. In Finland, the framework directive is implemented in the practice by
the Waste Act 646/2011. The implementation of the waste act is staggered
between the state authorities, municipal authorities and waste management
companies.

Business potential

Utilization of the waste streams has been expected to have high economic
benefits. Not only via supply of raw materials, but via creation of the new
jobs. Recycling creates new businesses such as for transporting, processing
and selling recovered materials as well as companies that manufacture and
distribute products made of recycled materials (Picture 1; Picture 2). Solid-



waste management and recycling industries in EU have a turnover of around
140 billion € (i.e. 1.1% of the EU’s GDP) and provide jobs for over 2 million
people. If the member states are able to increase their recycling of wastes from
the current 38 % up to 70 % (according to the 2008/98/EC) at least half a
million new vacancies across the Europe will be created (EC 2010). Alone
materials, which are sent to landfills annually in EU have been estimated to
have commercial value of 5.3 billion € (EC 2010).

Recycling and Energy recovery
processing industry
Collection points

Sorting at source in
households

Raw materials and
various products

Collection and

Waste collection in ~ transport
residental areas

Landfilling of waste

PICTURE |. Waste Management in Finland; there are 35 municipal waste
centres in Finland taking care of the waste receiving, storing, processing,
utilizing, reloading and landfilling (JLY 201 1)

Regulation

These economical and functional benefits and/or limitations are also used as
a steering method to adapt implementation of the waste hierarchy into the
practice (e.g. support systems, taxes and other positive/ negative economic
regulation methods/ incentives). Also, the structure of the waste management
and the related legislation are formulated to support the common targets and
priority order in waste management. These structures are for example the pro-
ducer responsibility to produce the waste management for some of the sold
materials, the pawn systems and the guidance, steering and administration of
the national authorities, such as the environmental centers and local environ-
mental offices.



Separate source
collection of

Unloading charges:
Apartment house

Mixed waste
- 0,6 m*

291 €/t of mixed waste

Blowaste
- 0,24m?

187 €/t of blowaste

Energy waste 338 €/t of energywaste

Average gate fees
for the waste
treatment plant

~106 €/t of mixed
waste

83 €/t of blowaste
(eg., biogas plants
30-80 €/t)

76 €/t of energy
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payments of possible
further routse

Terminal placement of
ashes, productization of
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eg., Biogas plant would
produce ~ I mwh of energy
(~40 €/t) from | t of bio-
waste. Productization/soil
improver use of digestate?

eg., REF fuel production

- 0,6 m? and sale for incineration
plants 10-30 €/t
~0-80 €/t of gl

Glass 55 €/t of glass /tofg ass Reuse material for multi-

. o6m’ waste (companies/ urposes ? €/t

’ glass type) purp: :

Metal 160 €/t of metal Iron scrap: 130 €/t

- 06m 0 €/t of metal Mixed metals 60 €/t

Cars 40 €/t
Batteries 200 €/t

PICTURE 2. Indicative example of the average costs and prices (VAT 0 %)
related directly to the management of the example waste fractions (JLY
2011)

The waste management costs in Finland with renewable waste fractions (e.g.
card-board, glass, metal and biowaste) are notably lower or there is none when
compared to the mixed waste. This is mainly because of the national waste tax
which is collected only from the waste sited in the landfills. The waste tax is
only dependent on the weight of the mater and it is currently specified at 50
€ per ton of waste (Act 1126/2010; Picture 2).

Also the disincentives are possible. In case of the crude negligence or offence
of Waste Act (Act 646/2011, Sections 60 and 62) fines are possible to be col-
lected. For example, the waste collecting companies are able to collect extra
handling payments if waste fractions are collected into the wrong containers.
In the larger scale, waste management companies have terms of references and
demands for their activities.

Waste management challenges in the rural areas
Nearly 16% of the Finnish population lives in the rural areas, when the cor-

responding number in Russia is about 27 %. The most common collected
waste fractions from the rural areas in Finland are mixed- (landfill material)



and energy wastes. Biowastes are usually composted by the households when
the other waste fractions (i.e. glass, metal, batteries) are delivered to the col-
lection points (Table 1). The size of the payment varies according to the local
tariff and the characteristics of the household.

TABLE 1. Prices of the district collection of mixed wastes for the

summer residences and permanent settlements in the rural areas of
Finland (JLY 2011)

Property €/ apartment/ a
Avarage Min.  Max.
Permanent, | inhabitant 78,9 36,4 175
Permanent, 3 inhabitant 117 51,9 240
Summer residence 53,8 13,5 191
Summer residence with compostor 48 13,5 112

The rural area has special characteristics in waste production that should
be taken in to account when the waste management is organized. Seasonal
fluctuation in the volume of wastes (i.e. seasonal wastes, summer cottages),
bad quality of the roads and remoteness from landfills lead to the complexity
of waste transportation and may increase the waste charges. Also, the large
number of illegal dumps in the rural areas of Russia is problematic for waste
collection and transportation. Generally the waste produced in the rural areas
is the mixed municipal waste, mainly plastic packaging waste, of which recy-
cling is quite complex.

The waste management legislation frameworks both at federal and regional
level are usually for the densely populated built-up areas of Russia, not for the
rural areas. Such parameters as low population density, big distances for waste
transportation and high seasonal fluctuation of population lead to necessity of
the appropriate waste management strategy. The waste management system
develops at the municipal level and is based on the federal legislation. In many
cases, the local governments do not have the sufficient funding or clear legal
and regulatory framework for effective waste management in Russia. These
difficulties are especially evident in the rural areas, such as the village Osmino,
the pilot target of the LugaBalt waste management task (Table 2).



TABLE 2. Recognized bottlenecks in the general waste manage-
ment in the village Osmino

Insufficient financing The Residents of the apartment buildings pay for the waste man-

of the waste manage- agement as part of the rent/ maintenance charge. Most of the

ment system residents of the detached houses do not pay waste management
charge at all. Holiday homes and summer residents do not pay for
the waste management at all.

In legislation, there is no clear punishment for environmental viola-

Insufficient control tions or the punishments are insignificant. It is difficult to prove the
actual happening of environmental crime and catch the offenders,
which is result of the insufficient control structures.

Underdevelopment  Collection and transport of waste is not organized properly. Also

of the structures of the waste management system is sized according to the amount

waste management of constant residents, and it is not able to take care of the grow-

system ing amount of waste during the holidays and feasts. There are no
structures that enable sorting at source and there are not possibili-
ties to utilize different waste fractions.

Nonexistent environ- There are no knowledge and know-how about sorting at source, for
mental awareness example composting know-how has been disappeared.

based to the information collected in the LugaBalt-project

Russian legislation enables the municipalities to create and implement lo-
cal waste management regulations and collection of the waste management
charge from the summer residents but there is no mechanism for collection
of charges. Moreover, the current approach does not allow to get profit from
the waste. Thus, it is essential to enhance the collection of the waste charges
and create sufficient collection mechanism. Size of payment should be defined
in a way that ensures the work of waste management system and also allows
developing it. Municipal waste management regulations should be imposed
and then should be controlled that they are followed properly. For example
detached house owners, such as summer residents should be obliged to con-
clude agreement with the local waste management company.

In The Principles of Russian Federation State Policy, the environmental de-
velopment part intended the significant changes in the waste management.
For the period to 2030, the waste management system should include the
following facilities: separated waste collection, strict sanctions for improper
disposal, and the ban on the disposal of waste suitable for recycling. Accord-
ing to the strategy, the regional and the local administrations are responsible
for the implementation of technologies for processing and the minimization
of the municipal wastes.



However, environmental awareness is the long term key factor for the devel-
opment of the waste management and the increased care of the environment.
At the moment there are ongoing several education projects from school chil-
dren to local inhabitants and authorities. This work was also carried out by
the LugaBalt-project.

Plastic waste — Case Osmino

There is no proper waste management system in Osmino. The village and its
surroundings are bordered with several small unauthorized roadside dumps.
The most common waste fraction in these illegal dumps is plastic which forms
about 30-80 % of the whole amount of the wastes (data from the LugaBalt-
project). The present section presents technically focused discussion of the
plastic waste management possibilities in Osmino.

Collection and separation of the plastic waste

To reuse plastic waste, it has to be separated from other waste. Federal leg-
islation provides the possibility of separate waste collection, but this system
has to be organized at municipal level. Plastic waste can be separated in the
collection places by people who produce waste, or later at waste sorting com-
plexes. A separate collection of plastic in the collection point is more effective
because this plastic waste is cleaner than plastic separated from mixed waste.
It is important for recycling because the cleanliness of plastic waste affects the
quality of recycled plastic.

Several less successful experiments of the separate waste collection have been
conducted in the different regions of Russia. The main reason for these less
successful pilots is generally expected to be the lack of the common environ-
mental awareness and public knowledge about the aims of the waste manage-
ment. The increase of the people knowledge on the proper waste collection
may also lead to the decrease in the amount of municipal waste — including
the plastic fractions.

Regulations

Tariffs play an important role, when the amount of waste is aimed to be re-
duced and/or waste recycling is maintained /optimized. Tariff regulation can
also work as a strong financial incentive for people to recycle. For example
to support the reuse, the management costs of the waste fractions ending up
to the landfill should pay more than material ending up to the incineration.
Also, the cost should be based on the amount of the waste produced.



Along with the tariffs, penalties are also important tools for regulation. Ac-
cording to the existing laws, penalty for the illegal landfill has to be paid by
the offender. Thus, it is not efficient regulation tool because of the poor im-
plementation of the controlling and large rural areas.

One of the most common plastic waste fractions in the illegal dumps is plastic
bottles (data from the LugaBalt-project). One efficient solution that is widely
applied in the EU, is the deposit and return system of the PET bottles. The
holder of the end-of-life product is motivated to recuperate his deposit by
bringing the bottle back to a designated collection point.

Transportation of plastic waste

The transportation and logistics has an important role to the economic vi-
ability of the waste management in the rural areas. The main parameters of
the costs from the transportation of the wastes are the distance and/or the
unloading frequency. The source separation system of various waste fractions
is used widely in the Europe. However, it requires more transportation than
the collection of the mixed waste fractions.

For the mixed waste collection, larger collecting containers are cost efficient in
addition to the special garbage truck with a press. However, “AvtoBerkut”, the
local company licensed for the waste treatment and the disposal has already
such a garbage truck (Luzhskaja Pravda 2011). In the rural areas, the waste
volumes are usually small and the transportation distances are long, which
supports the use of the flexible multi-chamber vehicles.

In case of the collection of mixed waste fractions, the logistics and the recy-
cling of material could be improved by the post sorting and recycling facilities.
After the sorting, a part of waste goes to recycling, and the other part goes
to landfill. Sorted waste can be brought out by one special garbage truck,
instead of two of three in the case of the unsorted waste. The average price
of the described complex (-50m*50m tent with the 10 working places) is ap-
proximately 3 million rubles with the payback time of 3—4 years (Luzhskaja
Pravda 2011).

One of the cost-efficient solutions for the economically efficient waste man-
agement may be the logistical use of the interim storages that are emptied with
the optimized frequencies. Moreover, some recycling plants in the Leningrad
region may provide free transportation for the certain amount of the sorted
plastic wastes. This is co-supported by the characteristics of the plastic wastes.
Plastic does not decompose or cause any odors, which enhances the flexibility
related to the duration of the storing and location of the intermediate storage.
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Landfills and incineration of plastic waste

There are no waste processing or incineration plants near Osmino. The main
method for the waste treatment is the landfill disposal. However, there is not
much space open for the waste loads of the near future. Due to the critical
situation, the establishment of the another landfill to the region was planned.
However, the project of the new landfill has not passed ecological expertise
and was sent back for revision in 2013. Moreover, new landfill is planned to
be built near to the existing landfill in the village Mshinskaya (100 km from
Osmino), which will not solving the current problems in the remote regions
like Osmino.

There is also another landfill near the town Slantsy (76 km from Osmino).
Despite the shorter distance, the disposal of waste from the Osmino is more
expensive. The reason for this is the difference in tariffs for waste disposal
because the Slantsy and Osmino are situated in different areas of Leningrad
region. The cost of waste disposal in the landfill of Slantsy is almost double
(-840 rub/t) when compared to the price of landfill in Mshinskaja (-460
rub/t).

Since recycling as a material is not always possible option for plastics, energy
recovery is the most common way to utilize the potential of the plastic wastes
(Europlastic 2013). Moreover, the incineration of unsorted plastic waste as a
part of municipal solid waste may be more efficient than recycling (Rosprirod-
nadzor 2012). However, there are no incineration plants in Leningrad region.
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Incentives and limitations
related to the farm-scale
biogas production possibilities
- the cattle farm partizan

Sami Luste

Increasing prices of energy and mineral fertilizers have increased the interest
of energy-intensive agriculture toward the higher self-sufficiency with respect
to these inputs. The giant Russian farms with the diversified production strat-
egies and tight logistics offers an interesting environment for the farm-scale
biogas production and energy-self supplied farm systems. The present study
describes the current material flows of the cattle farm Partizan and Partizan’s
possibilities to produce and to utilize the energy. Also indicative calculations
for the economically profitable biogas production are presented.

CTUMYJIbI n OI'PAHUYEHUSI BO3MOKHOCTEMN
MPOU3BOACTBA BUOI'A3A B MACHITABE ®EPMEHCKOI'O
XO351iCTBA HA IPUMEPE )KPIBOTHOBOI[‘IECKOPI DOEPMbI
«IMAPTHU3AH».

Jlycme Camu

[TocTostHHO pacTyiasi CTOMMOCTh TPAJULMOHHBIX HCTOYHUKOB SHEPIHU

U MHHEpaJbHbIX YIOOpPEHUI YBEIMUMBACT HWHTEPEC HIHEPro3arpaTHBIX
CEJIbCKUX XO3SIMCTB K JAHHOMY BOIIPOCY B LIEJISIX HOBBILICHUS PE3YJIbTATOB
camoobecnieuennsi. KpyIHble pOCCHICKHE — CEIbCKO-XO3SICTBEHHBIE
OPEINpHUSITUS. € MHOIOOTPACJIEBBIM MPOU3BOACTBOM M KOMIIAKTHON
JIOTUCTUKOM TPEACTaBISIOT OOJNBLION HMHTEpeC M BO3MOKHOCTH
Uil OMOra3oBOTO IPOM3BOACTBA M JHEPIO —CaMOOOECIeUaroIUM
cucteMaM. [laHHOe HCcleoBaHUE AAeT MPEJCTaBICHUE O MMEIOIIEMCs
Ha CErofHSIIHMH [JEeHb IIOTOKE ChIpbS B (DEPMEHCKOM XO3siicTBeE
[0 BBIPAIIMBAHUIO KPYIHOro poraroro ckora « Ilapuszan», o ero
[IPOMU3BOJCTBEHHOM IIOTeHIMale, 00 3(P(EeKTUBHOCTH HCIIOIb30BAHUS
SHEPrHH, a TaK )K€ CONCP)KUT MHIUKATHBHBIC PacueTbl SKOHOMUYECKOH
BBITObI OMOTa30BOT0 IIPOU3BO/CTBA.
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Introduction

Anaerobic digestion is a microbiological process during which organic mate-
rial is stabilized and converted into methane-rich biogas and nutrient-rich
digestate. This technology offers several advantages: controlled stabilization
of organic material with minimized environmental emissions to air and water
bodies, production of renewable energy and recycling of nutrients via utiliza-
tion of digestate.

The Russian potential of the renewable energy resources is estimated to be
about 30% of total primary national energy consumption. So far, the poten-
tial is practically untapped (< 1%). The size of the biogas resources could be
descriped for example via the annual amount of organic wastes produced in
Russia (> 600 million tons). The total biogas potential of these organic wastes
is estimated to be over 31 billion m® of biogas with the total market potential
of 650 billion Rubles (- 13.2 billion Euros; Arcade consulting, 2012).

Increasing prices of energy and mineral fertilizers have increased the inter-
est of farms toward the higher self-sufficiency with respect to these inputs
all over in Europe. Russia has a significant biogas capacity in its large agro-
industrial complexes. Cattle farms in Russia are large and streams of organic
by-products from the farms are abundant. One farm may produce number
of by-product fractions for co-digestion and the logistic built around the one
farm is tight when compared to the centralized biogas plants of the several
farms (Picture 1).

The share of the annual biogas potential from agriculture is estimated to be
nearly 15 billion m? (Arcade consulting 2012) that is equivalent to the 10
billion m® of natural gas or > 32 000 GWh (1m’ of biogas -~ 2.14 kWh) of
power or over 140 billion kilometers when the gas is utilized in the traffic
use (Banks 2013; Lehtomiki et al. 2007). The development of the biogas
production in West-Russian farms is supported by the comprehensive gasgrid
where the upgraded biogas can be fed instead of the natural gas. Moreover,
according to the general scheme of gas industry, development of the annual
natural gas production volume is expected to fall to 200 billion m? in 2030,
and therefore, create the need for the alternative ways to fill the gap between
the production and demand.

Sustainable economic viability departs from the functionality of the frame-
work structures and the case specific planning of the biogas plants. At the mo-
ment, structures should be strengthened to take advantage of the high biogas
potential located in the farms of Russia. These regulatory tools to create new
business opportunities for the West-Russian farms are for example, financing
possibilities (e.g. supports, loans), legislation, implementation and regulative
controlling methods (e.g. tariffs).
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PICTURE I. In the small-size Finnish farms, biogas production is often imple-
mented in the centralized biogas plants treating materials from the several
different farms. This is also the case in the biogas plant of Juva treating cattle
slurry, chicken manure and vegetable wastes from the food industry (picture
by Hanne Soininen)

The present discussion is related to biogas activities of Mikkeli University of
Applied Sciences (Mamk) in the “Clean Rivers to the Healthy Baltic-Sea (Lu-
gaBalt)” —project (ENPI CBC 2007-2013). The ultimate aim of the activity
was to make the techno-economical study of the farm-scale biogas production
in the cattle farm Partizan.

Materials and methods

The Calculations were made according to the average values from literature
(Luste et al. 2012; Soininen et al. 2012; Wageningen University 2008),
plant suppliers and Russian partners of the LugaBalt-project. The present
article is based only for the present situation, when the techno-economical
analysis has to regard the development of the material flows in future such
as the characteristics of the various techniques from the various plant sup-
pliers.

The materials of the case-farm

The example farm has 1 500 head of cattle, 300 swines and option to treat the
manure from the local poultry farm (20 000 head of poultries). The biological
methane (CH,) production potentials (m’/t volatile solids; VS) used in the
calculations are average values from the literature. The total solid (TS) content

of the feed mixture is 15.6 % (Table 1).
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TABLE 1. Case-farm and the characteristics of the manures pro-

duced

The Case-farm Descriptions

The total energy consumption of the farm 960 MWh /a

Price of the electricity 0,07 €; ~3,5 Rbl/kwh
The present amount of the animals Amount of manures (t/a)

| 500 cows; 29 000

300 swines 220

20 000 head of poultries 200

Total feed 29 420

The Characteristics of the manures TS (%),VS % % TS, m* CH, /t VS
Cattle slurry 16 %, 85%, 190 m* CH,/t VS
Swine manure 15%, 86 %, 410 m* CH,/t VS
Poultry manure 34 %, 75 %, 420 m® CH,/t VS
Biogas process

The values related to biogas process calculations are based to the mesophilic
(-35°C) wet digestion processes in practice (Soininen et al. 2012). For exam-
ple, thermophilic (-55°C) dry digestion process may have a few percentage
higher electricity consumption and higher efficiency (Dry digestion is dis-
cussed in the techno-economical analysis of the LugaBalt-project). However,
the present values are indicative (Table 2), and those in the scale of the varia-
tion have no effect on the analysis made in the present report. The biogas from
the process is directed to the combined heat and power (CHP) -unit and the
obtained electricity is utilized in the farm to replace the electricity bought.

The Case-farm utilizes only electricity bought (0,07 €; -3.5 Rbl/kWh; Ta-
ble 2) from the the national electric grid. Also, the heat needed in the farm
is produced from the electricity purhaced. Thus, the following calculations
focus on the production of enough electricity when the produced heat could
be utilized back in the process, preliminary treatment for the materials and/
or to replace the electricity used to the heat production in the farm. It should
be noted that heat utilization instead of the electricity would also decrease the
need of the electricity.
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TABLE 2. Values for the biogas production and conversion to the
heat and electricity via CHP-unit

Values
Caloric value (MWh/m?3) 0,0l
CHP-unit efficiency (%) 0,85
Heat (%) 0,5
Electricity (%) 0,35
Efficiency of the biogas plants based on its own production 70
(%)
Portion from own consumption, electricity (%) |7
Portion from own consumption, heat (%) 83

Profitability

The profitability of the biogas production is reviewed via needed support lev-
els for the investment for the profitable biogas production. The investment-
and maintenance costs used in the estimates are based on the information
collected from the operating biogas plants in Finland. The case specific solu-
tions in the process (e.g. pre-treatment, process type, size), possibilities for
various earning logistics and the utilization logistic of the end products are the
primary factors affecting the investment costs of the plant.

The maintenance costs consist of the salaries of employees, transportation
and up keeping of the technology. The estimated maintenance costs in Rus-
sia (10 000-30 000 € /a) depend highly of the needed logistic. The in used

annual salary is ~200 000 Rub per worker. The examination period for the
investment is 10 years and the rate of interest is 10 %.

Results and discussion
Material and energy

The described feed in mixture produces about 740 t m* CH, per year, which
means grossenergy production of 7 400 MWh per year (Table 3).
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TABLE 3. Electricity and heat production via CHP-unit

Parameters Estimation
Methane [m*/a] 741 388
Grossenergy [MWh/a] 7414
CHP-net production
- electricity [MWh/a] 2595
- heat [MWh/q] 3707
Consumption of the biogas plant
- electricity [MWh/a] 378
- heat [MWh/q] I 512
Energy for the own use or for the sale
Electricity [MWh/a] 2217
Heat [MWh/a] 2195

The electricity yield from the biogas process (2200 MWh/a) is more than ade-
quate for the own consumption of the case- farm (- 1000 MWh/a) that could
be covered with the biogas plant digesting only half (< 15 000 t/a) of the feed
material available. This would decrease the investment costs and affect the
profitability directly. However, plant with a higher capacity would leave space
open for the possible new earning logics in future (e.g. sold electricity to the
network or upgraded biogas to gas grid, co-digestion of energy rich materials,
gate fees). These are not only depended on the development of the regulative
frames but the case spesific environment and location of the biogas plant.

Due to the “semi-solid” characteristics of the local cattle manure (TS: 14—
17%), TS content of the present feed mixture (~16 %) is over the minimum
requirements for the dry digestion (TS > 15 %). The most common feed
material TS for dry processes is 20-30% (de Baere 2005). TS content could
be further increased by processing at least part of the manure (water separa-
tion, condensation, drying, heat treatment). In case of the wet processes, TS
content of the feed should be diluted < 10% which could be implemented
with the water circulation. In some cases, water addition to the process is not
economically recommendable (Kuokkanen 2010). Dry digestion process may
further increase the amount of electricity for the own use. However, the differ-
ence is estimated to be < 10%, when compared to the “extra energy” produced
by the wet digestion process (data not shown).

Profitability

At the moment there are some supports that are possible to get for the farm-
scale biogas projects in Russia. For example, the financial supports from the
International Bank for Reconstruction and Development (40 %, if the invest-
ment > 1 million €; ~50 million Rub). The present calculations indicate the re-
lation between the economical profitability and level of the support (Table 4).
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TABLE 4. The minimum level of support for the profitable biogas
production with the various investment- and maintenance costs,
when all the produced electricity is sold (0,07 €/ KWh)

Investment and maintenance costs Financial support
Investment cost 2 500 000 €; Maintenance costs 30 000 €/a >68%
Investment cost 2 000 000 €; Maintenance costs 30 000 €/a > 60 %
Investment cost | 500 000 €; Maintenance costs 30 000 €/a > 47 %
Investment cost | 000 000 €; Maintenance costs 30 000 €/a >21 %
Investment cost 2 500 000 €; Maintenance costs 10000 €/a >63%
Investment cost 2 000 000 €; Maintenance costs 10000 €/a >54%
Investment cost | 500 000 €; Maintenance costs 10000 €/a >39%
Investment cost | 000 000 €; Maintenance costs 10000 €/a >9%

It should be noted that also high amount of heat energy is produced via CHP-
unit. Heat can be utilized in the material pre-treatments (Possible hygiene
demands; 1774/2002/EC, heat treatment to intensify process and improve
methane production; Luste 2011), higher temperature digestion process and
to replace the electricity converted to the heat in the farm and/or for sale. For
example, if 40 % of yearly energy consumption of the farm is replaced with
the heat produced from the CHP -unit, more electricity could be sold to the
markets with the 29 000-30 000 € (-1.5 million Rub) yearly extra income.

At the moment, the cattle farm Partizan has no possibility to utilize the energy
produced outside the case-farm. Thus, the profitability of the biogas produc-
tion depends on the relations of the electricity produced when compared to

the purchasing price of the electricity (0,07 €/KWh; Table 5).

TABLE 5. The lowest level of the support for profitable biogas
production with the various investment and maintenance costs,
when produced electricity is only covering the consumption of the

case-farm (1000 MWh/a; 0,07 €/KWh)

Investment and maintenance costs Financial support
Investment cost 2 500 000 €; Maintenance costs 30 000 €/a >89%
Investment cost 2 000 000 €; Maintenance costs 30 000 €/a >87%
Investment cost | 500 000 €; Maintenance costs 30 000 €/a >83%
Investment cost | 000 000 €; Maintenance costs 30 000 €/a >74%
Investment cost 2 500 000 €; Maintenance costs 10000 €/a > 84 %
Investment cost 2 000 000 €; Maintenance costs 10000 €/a >81 %
Investment cost | 500 000 €; Maintenance costs 10000 €/a >74%
Investment cost | 000 000 €; Maintenance costs 10000 €/a >62%
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Conclusion

Despite of the high organic material flows in the cattle farm Partizan, the
manure feasibility to the digestion process is not known. For the further plan-
ning, it should be confirmed that the digestion of the feed mixture is possible
and there is no excess amount of microbially limiting materials present, such
as antibiotics.

Due to the relatively high TS content of the cattle manure, the feed materi-
als would be suitable for the dry digestion process as such, when it probably
would need to dilute for the wet digestion process for the adequate mixing.
Dry digestion would also compact the amount of the digestate that may de-
crease the logistic needs and cause less leaking emissions to the waterbodies.

All the biogas potential of materials available in the cattle farm Partizan (i.e.
energy from the manure) can not be utilized in the farm at the moment. Thus,
it is not profitable to build larger scale and higher investment cost biogas plant
than to cover the own electricity need of the farm Partizan. From this point of
the view, it may be reasonable to build rather small biogas plant to cover the
primary electricity need of the farm. For example, the heat from the CHP-
unit should be utilized to replace the electric heating. However in future, the
need of the electricity in the farm may increase and/or it may be possible to
sell energy/biogas to the network/gas grid. Thus, it would be important to
select technique which is possible to be scaled up later with relatively low
investment costs.
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The Wastewater treatment
in the rural areas of Russia

Tuija Ranta-Korhonen & Hanne Soininen

The present discussion is related to the waste and wastewater activities of
Mikkeli University of Applied Sciences (Mamk) in the “Clean Rivers to the
Healthy Baltic-Sea (LugaBalt)” —project (ENPI CBC 2007-2013).One of the
primary objectives of the project is to decrease the nutrient stress that worsens
the ecologic state of the Baltic Sea. The project’s area of operation is Luga
county in the Leningrad area. One of Mamk’s missions in the project was to
improve and observe the wastewater system in the Yaschera holiday home area.

The water management sector of Russia is generally in a bad state in many
aspects and especially the wastewater systems in the rural areas need urgent
improving. There is shortage of both good quality household water and suf-
ficient wastewater treatment techniques. In addition, the legislation is often
unfortunately incomplete. In order to improve the water management in Rus-
sia, attention should be paid to the wastewaters especially. This would have
the biggest effect on the state of the Baltic Sea.

In the rural areas, most of the household waters come from their own wells.
Wastewater is also often treated in a different kind of property-specific treat-
ment systems. In Finland there are many different kind of water treatment
solutions which fit in different kind of situations. Sufficient treatment power
in water treatment systems is essential in order to reduce and prevent the
euthropication of waters. Waste water treatment in the rural areas is currently
topic of which Finland has a lot of experience. This experience can be used as
advantage in co-operating with Russia.

IEPEPABOTKA CTOYHBIX BO/I B MAJIOHACEJIEHHBIX
PAMOHAX POCCHUH

Panma-Kopxounen Tyiia, Coiinunen Xanne

VHUBEPCUTET NPHUKIAIHBIX HAyK ropoga MUKKeH MPHHUMAET y4acTHe
B npoekre Clean Rivers to the Healthy Baltic Sea, xoTopslii sBsiercs
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gacTpio Tiporpammbl ENPI CBC, nipoxoasineii B OTICICHHN TEXHOJIOTHN
SHEPIreTHKH W OKpyaroiiei cpeabl B 2012-2014 r. OpHa U3 CcaMbIx
IJIaBHBIX IIEJIeH MPOEKTa-3TO yMEHBIICHHE 3BTPOPUKAIIMOHHON HATPY3KH
Ha bantuiickoe Mope. MectoMm mpoBeneHus MpoekTa BeIOpaH JIyskckuid
paiion Jlennnrpaackoit oomactr. OnmHa U3 3a7a9 YHUBEPCUTETA B TAHHOM
IIPOEKTE - ATO PABBUTHE OUUCTUTEIBHONU CHCTEMBI CTOUHBIX BOJ IOCEJIKA
Smepa Jlyxckoro paifoHa.

Poccuiickoe BogocHaOkeHHe TpeOyeT yiydIeHHst BO MHOTHUX BOIPOCaXx,
HO OCOOCHHO 00paboTKa CTOYHBIX BOI B MAaJIOHACEIICHHBIX pPaloHAX
TpeOyeT He3aMeIUTUTENIFHOTO Pa3BUTHs. YIYIIEHHS eCTh Kak B IMOAade
YHCTON BOABI, TaK W B TEXHOIOTHSIX MO MepepaboTKe CTOYHBIX BOJI.
K coxanenmnro, B TaHHOM BOINpPOCE MMEET MECTO W HECOBEPIICHHOE
3aKOHOZATENBCTBO. [l pa3BuTHs BomocHOOKeHHs B Poccun B mepByro
ouepeab Ha0 HECOMHEHHO OOpaTuTh BHUMAHUE HA 00paOOTKY CTOUHBIX
BOJ. DTO MOBIHAJIO OBl HA 3HAYUTEIFHOE YITyUIIEHHE SKOJIOTHIECKOTO
cocTosinua baituiickoro Mopsi.

B cenpckux u MaJOHACETICHHBIX pailoHaxX BOAY MCIIONB3YIOT B OCHOBHOM
n3 cBomx KomomieB. OOpaboTka jKe CTOYHBIX BOZA IPOW3BOIUTCS
B WHIWBUAYaJbHBIX OYHCTHTENHHBIX CHCTEMax CaMHX OOBEKTOB
HeNBWXUMOCTH. B OUHIAHANM WCTONB3YIOTCS paziIWYHBIE METOIbI
OYHMCTKH, KOTOPBIE TIOAXOAAT J/JIsi OOBEKTOB pa3sHOTO Ha3HAYECHUS.
OuncTUTeNbHAs MOITHOCTh BOJOOYHCTUTEIBHBIX CHCTEM HIPAET OIHY
W3 IJIaBHBIX POJIEH B METSX yMEHBIICHHUS WM TTOJTHOTO MPEI0TBPAIICHUS
aBTpoduKaIy BomoeMoB. O6paboTKa CTOYHBIX BOI B MaJIOHACEICHHBIX
palioHax O4eHb aKTyallbHa Ha CErOIHAIIHUN JIeHb U Y DUHIISIHIUNA UMEETCA
Oorarelif OmBIT B 3TOHM cdepe. [1omp3y U3 3TOr0 ONMbITa MOXHO H3BIICYD
BMecTe ¢ Poccueil B COBMECTHOM MEXpPErnoHaIbHOM COTPYIHUIECTBE.

Wastewater and risks caused by them

Untreated household wastewaters containing organic matter such as phos-
phor, nitrogen and different microbes that come from human organic func-
tions cause harm to both the environment and human health (SYKE 2007).
Although 80-99% of microbes are perished in the treatment of wastewaters,
the remaining amount is enough to cause a health risk when they end up
in the right place (Suomen vesiensuojeluyhdistysten liitto). Especially viruses
and bacterial spore formed by bacteria can stay in the environment, especially
in the soil and groundwater for surprisingly long time, even months in that
way causing long-term risk factor (Matikka ym. 2013, 16). In Russia, there
have been many waterborne epidemics along the years (for example salmo-
nella, typhoid and hepatites) that are in their part consequences of insufficient
treatment of household water and wastewater.
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A lot of nutrients end up in the Baltic sea through rivers that run down into
the sea, for example the Luga LugaBalt-project’s subject river. Nutrients come
from different kinds of surface water leaching, agriculture, point sources and
housing wastewaters of sparse population. In 2006 and 2007, local envi-
ronmental officials examined water quality of Luga-river’s by taking water
samples from it monthly. By the examinations, water quality was considered
bad. The samples contained limit-exceeding amount of heavy metals such as
copper and cadmium. The examined samples indicated that the water also
contains a lot of nutrients and the level of dissolved oxygen in the water was
5.7mg/l. Russian standards classified the river as contaminated. (Vodnyi fond
2007, 17.) The difference of contents of phosphate phosphor in the water in
Luga-river is demonstrated in picture 1.

PICTURE I. The difference of phosphate phosphor content (mg/l) differen-
ce in Luga-river (paraphrasing HELCOM201 2)

Water treatment systems used in the rural areas in Russia

In Russia, the treatment of wastewater is controlled by construction norm-
and order SNiP 2.04.03-85. According to it, houses and summer cottages
located in rural areas which produce less than 1m? of wastewater in a day,
sufficient water treatment system is sewer trench or “Luft-kloset” as shown
in picture 2 (SNiP 2.04.03-85). The simplest version of water trench is just
a hole or pit dug in the ground covered with some kind of lid. According to
the requirements the bottom of the trench does not have to be compressed
in any way, so different kinds of compounds and microbes can transfer freely
into soil and to ground water. The trench is occasionally emptied of the ac-
cumulated solid matter.
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A bit improved version of sewer trench is a trench in which the bottom is
compressed and then has a level of filter gravel. In this case, it is kind of primi-
tive version of one part septic well. This kind of sewer trenches are found in a
lot of houses across russia and apparently they are still being built. This situ-
ation is caused by retardation in legislation. Building order SNiP 2.04.03-85
is from 1985, when Soviet Union was still present and when the financial
situation of local residents was lower and therefore houses and cabins built in
that time have notably lower level of equipment. Also water usage habits were

different then. (Builderclub 2009.)

PICTURE 2. Diagrammic picture of Luft-kloset (Kanalicaziya-expert 2012)
BoITsiikKa = vent, Kupmuy = Brick, Diinnsinbtii 3aMok = Clay level, Beton = Concrete,
JlepeBsiH. KpbIKa = wooden lid, Uyrynnast kpbinika = cast iron lid

The dry toilet as described in picture 3 is better option from environmental
view point than sewer trench. The toilet tank is emptied when necessary with
a suction truck. Grey wastewaters are usually not led into the tank as their
treatment is organised in another way in the estate. According to different
Internet-sites, closed tanks are also used in the rural areas to collect wastewa-
ter. There are also different kind of western estate-specific for sale, but specific
information of how much they are used is not available. Naturally, different
kinds of dry toilets are very popular (Kanalicaziya-expert 2012.)
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The authorization of wastewater treatment systems in rural areas of Russia

The rural areas in Russia differ from those of Finland. One of the
main differences is that the plots are usually small and estates are lo-
cated close to each other, when in the rural areas of Finland mini-
mum size of a plot is quite often 5000m?’. Practically, the Russian holi-
day home area is a separate conurbation located in the countryside.

In Russia, there has been quite “wild” practice in building to the rural areas for
along time. Cabin areas have been allowed to be built quite freely for example
to an area zoned to agriculture, because the use of the area has been easy to
change into allowing cabin building. (Baranovskaja & Vasiljevna 2010.)The
areas of holiday homes have not required a building permit. Because building
permit is not required, have the build cabins or their wastewater systems not

been authorized by any kind. (Grebenjuk 2013a.)

At the moment there is a law preparation on the way which aims to control
building in rural areas. If the prepared law is accepted, the cabin villages and
cabins are possible to be legally built only to an area zoned to cabin building
which are to be located in built-up areas or an area reserved for living pur-
poses. Also building would require permission. The law is scheduled to take
effect from the start of 2015. The law would also give a possibility to improve
the state of wastewater treatment because building in built-up areas allows
the estate to be connected into the municipal sewer system. (Baranovskaja &
Vasiljevna 2010).

Case - Yaschera

Yaschera is one of the offshoots of Luga-river. The river and its shores are
popular holiday spending areas and there are many holiday home areas lo-
cated along the rivershore. Yaschera village contains 96 residential buildings
in which about 300 people live in holiday season. In wintertime, only about
20 people live in the village. There is no concentrated water maintenance in
the village so the village residents get their household water from wells. The
estates are also not connected to municipal sewer system so every estate has
their own water treatment systems. According to information told, the houses
have mostly been equipped with sewer trenches where residential waters are

led. (Grebenjuk 2013.)

Because there is no information of the real wastewater stress caused by hu-
man residence, the theoretical stress caused by residents has been calculated
with stress levels in Finland’s wastewater decree 209/2011. For calculating the
stress, assumptions have been made that the 300 residents of the village are
present for 4 months and for the rest 8 month, only local residents are present.
The results of the calculation are presented in table 1.
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TABLE 1. Yearly nutrient stress caused by Yaschera residence

Stress BOD, P N, .
Stress levels g/person/day 50 2,2 14
Summertime stress (kg) | 800 79 504
Wintertime stress (kg) 240 I 67
Total stress (kg) 2 040 90 571

From table 1 we can notice that the yearly stress caused by residences is nota-
bly big especially what comes to solid matter. Also what is to be noted is that
along excrement a lot of pathogenic microbes end up to the environment. Be-
cause the slots in the area are quite small and estates are located close to each
other, there is a danger that the neighbor estate’s nutrients and microbes from
the sewer trench end up in another estate’s sewer trench. Also Yaschera-river is
quite shallow and low-watery and very sinuous river. In low-watery bodies of
water, even a small amount of stress can have a notably high effect.

Improving water maintenance

The water supply of the target area and the improvement of wastewater treat-
ment systems can be viewed as scenarios. The scenarios are focused to view
the financial costs and environmental effect of the proposed system. There are
four viewed scenarios.

Water supply from drilled well and composting toilets

In the first scenario, water supplying is managed from drilled well and a dry
toilet is used as toilet. In case the estate has only pumped water, there will be
no need for separate grey water treatment. The water can be lead to for ex-
ample a stone nest that is built for this use. If the estate however is equipped
with pressurized water supplying system and there is for example dishwasher
and laundry machine in use, a separate system must be built for treating gray
waters. Grey water filter must be chosen with care by considering daily water
usage and produced wastewater quality. Using the filter causes a little main-
tenance and use costs. The filter material has to be maintained and changed
at times.

Water supplying from drilled well and ground filter field

Another option for water maintenance would be communal drilled well for
several estates and own ground filter field for each house (picture 3). Accord-
ing to researches, ground filter field meets the required result by Finnish law in
treating wastewater, especially if the system has enchanted phosphor removal.
Because Yaschera holiday home area is located along the river shoreline, extra
attention should paid to removing nutrients.
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PICTURE 3. Drilled well and filter fields (picture by Tuija Ranta-Korhonen)

Water supply from drilled well and a small treatment plant serving whole
village

The next scenario combines water supplying from a single drilled well and
wastewater treatment with a communal treatment plant (picture 4). There are
many different sizes of small treatment plants regarding treating capacity. The
treating solution of a single estate is not rational in Yaschera-case. There are so
called communal treatment plants in the market which are used to cleanse the
wastewater of several hundred residents.

well

PICTURE 4. Drilled well and treatment plant of the village (picture by Tuija
Ranta-Korhonen)



Centralized water treatment

Last option to organize the water treatment is to centralize it. The distance
between holiday housing in Yaschera and county capital Luga is about 16
kilometers. This distance would make it possible to centralize the water treat-
ment so that clean household water would be lead from Luga to Yaschera and
waste waters would be cleaned in Luga’s central water treatment plant. In this
option, the local load caused by waste waters would cease to exist in Yaschera.

Comparing the options

Property based cost approximations of water supply systems are presented in
table 2 below. Outhouses and treatment of cleaning waters by absorbing them
into the ground have been taken into account in this table. Additional option
is a property based ground filter, which has an investment cost of about 5 600
euros.

Based on the done assessment, it would seem likely that the most economi-
cal and sensible solution would be to organize the water treatment of holiday
living areas following the first option. In this option, clean household water
would be acquired from shared drilled well, and the lavatory would be an
outhouse. Nutrient load to waters and environment by lavatory waste could
be practically removed by following the solution in this scenario.

TABLE 2. Estimated investment costs of property

Treatment system Option, water is pumped | Option, if the water in prop-
into the property (€) erty is drinkable and there is
a lavatory (€)

Composting lavatory 300 300
Gray water filter - 800
Total cost 300 | 100

Composting lavatory is ecological and economic option when built right.
Building a working composting lavatory takes only a couple of hundred eu-
ros. In addition, nutrients in lavatory wastes can be collected with composting
lavatories. Separated urine could be used as diluted fertilizer, and solid waste
can be turned into ground improvement substance with post-composting.
Required economic investments would remain low, particularly in situations
where a property only have pumped water and composting lavatory. Lavato-
ries installed indoors and pressured water supply system combined with gray
water filter would bring more living comfort. Though by doing this, costs
would increase a bit.
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A problem with the scenario combining drilled well and ground filter field
is that ground filter requires approximately 20-30m? building area. When
properties are small and are situated next to each other, there is an additional
risk that cleaned waste waters could end up adjacent property. Though it is
possible to build the ground filter field so that it serves as waste water cleaning
system for multiple properties. This way the costs for one property decrease
notably. In practice, building a field that would serve the whole village would
require a tremendous area, so this plan is not feasible in that scale. For one
household this scenario is more expensive than other scenarios. Sludge from
septic tanks could also provide to be a problem.

Small water treatment plant would be more competitive option with first sce-
nario (table 3). Strong fluctuation of the town population could provide to be
a problem for the operation of this plant option. This means that the load of
the treatment plant would not be stable around the year which is crucial for
upkeeping the cleansing power of the plant. The cleaning process of small wa-
ter treatment plants is largely based on microbe activity, and microbes require
nutrition and air for living.

Water treatment plants are usually equipped with sludge recycling function
which is used to secure continued nutrition of the microbes. Current technical
solutions make it possible to solve this problem. Small water treatment plant
-option would enable the use of traditional water closet. Though treatment of
the surplus sludge would probably cause some trouble in this scenario.

TABLE 3. Cost of the small treatment plant which serves the whole
village

Treatment system Investment cost (€)
Centralised water treatment system 75000-85 000
Property based cost (100 properties in the system) 850

The weak point of the latest calculations could be that, Luga’s central water
treatment plant was built in the 1960’s and its cleaning power is inadequate.
In practice, nutrition load would only be transferred to another place overall
there would be no improvement for the environment.
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Lugabalt networking in Finland

Tuija Ranta-Korhonen & Sami Luste & Dick Blom ¢ Hanne Soininen

The present article describes the information change and networking during
the LugaBalt-project (ENPI CBC 2007-2013) visits to Finland. The Luga-
Balt-project aimed to improve water and environment conditions of the target
areas in the south-west of Leningrad Oblast, such as to support the biodiversity
of the nature. The main goal of this project was to improve the situation of the
Luga-river by different means. Activities and studies related to living, waste
management, agriculture and water chemistry were performed. However, one
of the most important content of the project was the networking between the
Finnish and the Russian partners and stakeholders, but also a prominent role
of the environmental education of the school children. The aim of the visits
was to bring people together and to familiarize Russian project partners to the
Finnish know-how, methods related to the environmental issues and to the
Finnish environmental education. These general purposes were implemented
during the visits to Finland in 2013-2014.

JIYTABAJIT — ITPOEKT / HAJIA’JKUBAHUE KOHTAKTOB -
OTYET O IIOE3JIKAX B PUHJIAHANIO.

Panma-Kopxounen Tyiia, Jlycme Camu, baym Juxxk, Cotinunen Xanne

JlaHHast CTaThs1 O JEJTOBBIX MOe3/1Kax B DUHIISIHIUIO B [IEPHOJT TPOBEICHUSI
npoekra “LugaBalt” (ENPI CBC 2007-2013), umMeeT cBoOeil LENbIO
pacckasarh 0 TOM, Kak IMPOXOIHI 0OOMEH MH(OpMAIMEeH W HATAKHBAHUE
KOHTaKTOB BO BPEMs IPOBEICHUSI COBMECTHOTO mpoekTa. Llenb gaHHoro
MPOEKTA - TIOMBITATHCS YAYYIINTh HA MHIOTHBIX TEPPHUTOPHSIX FOTO-
3amajHoi 9acTu JIEHMHTpaJCKOW OOJNACTH MOJIOKEHHE C KaueCTBOM
BOJBI W OKPY)KAIOImIeH Cpeibl, IyTeM MOMICPKAHUSA TPUPOIHOTO
pa3HoOOpa3usi ¥  BOCCTAHOBICHHE YTPAUYEHHOTO AKOJIOTMYECKOTO
Oananca. OCHOBHass 3aja4a MPOEKTa - O3TO ITyTEM HCIOIb30BAHMS
Pa3IMYHBIX METOMOB M PEUICHHUH YIYYIINTh SKOJOTHYECKOE COCTOSHHUE
peku Jlyra. OcymiecTBiIeHbl MEPOIPHATHS U HMCCIEIOBAHUS B 00IacTH
YKHU3HEO00ECIIEUCHHSI, CEITLCKOTO X035HCTBa, COOpa U YTHIIM3AIIUHA OTXO/IOB,
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HU3YyYEHHUE COCTOSHUS BOTHBIX PECYpPCOB. XOTS OTHOM U3 BaKHEHIIINX 3a/1a4
MIPOEKTa SIBJSICTCS HAJaKUBAHUE KOHTAKTOB COTPYIHUYECTBA MEXKIY
(DUMHCKUMU 1 PYCCKHMU TAPTHEPAMH, HEMATYHO POJIb UTPACT U IPOBEIICHHE
00pa3oBaTelIbHBIX MEPOIPUSATHI IIKOJILHUKOB B cepe dkonorun. Mneeit
SIBIISICTCS. TIO3HAKOMUTh POCCHUICKHX MapTHEPOB C (PMHCKUM OIBITOM U
MeTollaMK PabOThI C HOY-Xay B cdepe 3aIluThl OKPYKaIOIIeH CpeIbl. ITH
IJIaBHBIC 33/1a4u ObLTM 0003HAYEHBI BO BpeMsi BU3UTOB B DUHIISIHIUIO B
2013-2014 ronmax.

First visit to the Finland; June 17th - 20th 2013

The first visit to Finland by the Russian project partners and the stakeholders
was implemented during June 2013. Arrangements for the visit were done by
the both of the Finnish project partners: MTT Agrifood Research Finland’s
and Mikkeli University of Applied Sciences (Mamk). The purpose of the visit
was to collect information on the Finnish protection measures of the natural

waters and also to learn about protection methods used in Saimaa and Kymi-
River.

During the four days visit, the group visited the nature center Oskari in Ran-
tasalmi South-Savo, Muumaa AY’s organic milk farm in Mikkeli and in the
Bioson Oy, the centralized biogas plant in Juva (picture 1). Bioson’s biogas
plant utilizes by-products from the agriculture (cattle- and chicken manure)
and from the food industry (salad wastes). The process of the digestion is
mesophilic wet process, which is also reviewed in the research activities of the
LugaBalt -project.

The guests also made a business visit in Viljavuuspalvelu Oy and Mikkeli
wastewater treatment plant in Kenkivero. Viljavuuspalvelu Oy is agricultural
and environmental laboratory of which business covers from primary produc-
tion throughout the food chain as well as environmental management and
control needed for analysis services.

PICTURE 1. A visit to Juva Bioson Oy biogas facility (pictures by Hanne Soininen)
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In addition, lectures were held for the Russian guests. The topics were related
to the water and environmental protection in the rural areas. Moreover, lec-
tures (Picture 2) about environmental permit procedure in Finland were held
by Teemu Tuovinen from the ELY-center, implementation of the water man-
agement plans in Finland by environment designer Reijo Lihteenmiki from
the ELY-center and introduction of project “Rae” by the Nature Management
Advicer, Saara Ryhinen from the ProAgria of South-Savo.

PICTURE 2. Lectures that were held during the first visit to Finland (pictures
by Hanne Soininen)

Second Trip to Finland; October 7th -11th 2013

The second visit of the Russian group was held in October 2013. During this
trip the guests visited the waste management center Metsisairila Oy (Picture
3) and got information the MamKk’s environmental monitoring project called
“OPEN”. The OPEN monitoring system and the quality of the natural wa-
ters were reviewed in the sensor point of the river Lisikoski that measures
on-line the characteristics of the water. The OPEN monitoring orientation
was performed by the project manager Johanna Arola.

PICTURE 3. A visit to Metsdsairila Oy waste center (pictures by Tatjana Minina)
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Later on the day Harri Huhta MTT’s research manager held a lecture about
the role of the municipalities in the Finnish farms. Then the development
of the coutryside was lectured by Kari Mikkonen the development manager
from the city of Mikkeli. Pentti Seuri senior researcher from MTT gave a lec-
ture about the European and Finnish farming subsidies. Mamk’s Sami Luste
project manager gave a lecture about the production of farm-scale biogas and
the importance of input materials.

During the trip, Russian guests were also introduced to the biogas plant sup-
plier BioGTS that plans and produces wet digestion plants, suitable for the
present situation in the pilot farms. The guests also visited "KoneAgria™-ex-
hibition in Jyviskyld. KoneAgria exhibition is the largest Finnish exhibition
of the agricultural machinery and equipment. It has also the best possible
platform to make contacts to the suppliers and specialists.

Third Trip to Finland; May 4th-8th 2014

When the first and second trips were about networking of the side groups,
information exchange and substance around the project activities, the third
trip was more about environmental education. There were over 20 students

of the ages 14-17.

PICTURE 4. Travelling to the National Park Linnansaari in Rantasalmi (picture
by Tuija Ranta-Korhonen)
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During the trip there was a boat trip to the National Park Linnansaari in
Rantasalmi, South-Savo (Picture 4). The students met Finnish students of
the same age in the local “Urheilupuisto” school with the Russian language
group students (Picture 5). Also, the following lectures were presented to the
guests by the students of the Environmental Engineering in Mamk: Waste
treatment, Wastewater treatment, Monitoring of natural waters, Recovery of
nutrients from agriculture and Biogas.

PICTURE 5. Russian students meet the same age Finnish students in the local
“Urheilupuisto” school (pictures by Tuija Ranta-Korhonen)

The Guests were also thaught to take water samples from the Urpola/ Panka-
lampi lake and the local river (Picture 6). The samples were also analyzed in
the environmental laboratory of Mamk with the co-operation of the Finnish
and Russian teachers and students.

PICTURE 6. Taking samples of zoobenthos in the local lake and river in Mikkeli
(pictures by Tuija Ranta-Korhonen)
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Agriculture and organic
farming in south Savo Region

Harri Hubta & Ekaterina Petruneva

South Savo Region in statistics

South Savo is in many aspects a good example of the development of organ-
ic agriculture and organic food production in Finland. That is why it could
be demonstrated to the Russian partners of the LugaBalt project as one case
study. South Savo Region is not, in all matters, comparable with the Luga
district in the Leningrad region what comes to the nature and climate condi-
tions. During the project study trips, the Russian partners have visited several
organic farms and other entrepreneurships in South Savo and other regions as
well. Also many institutes have been visited.

The population in South Savo was 152 518 inhabitants on 1.1.2014 (Tilas-
tokeskus 2014). The Population density is relatively small, only 10.7 persons/
land km? (totally in Finland 17.9 /land km? (Eteld-Savon Maakuntaliitto
2014). There are three small cities in South Savo (Mikkeli, Savonlinna and
Pieksimiki), which have maximum of 55 000 inhabitants as well as several
small municipalities. The share of total population of South Savo in these
three cities is 72 %. The total area of South Savo is 19 130 km? of which the
total land area is 14 260 km? (Maanmittauslaitos 2014). Forest is very typi-
cal land use in South Savo. Totally 12 400 km? (87 % of total land area; the
largest in Finland) is covered by forests (Eteld-Savo 2011). Practically all the
farms have more or less their own forest which forms an important part of
their business and economy.

The total water area is 4 870 km?* (25 % of the total area), respectively (Eteli-
Savon ELY-keskus 2013). Lake Saimaa forms a major part of the total water
area but there are thousands of small lakes and ponds in the region as well.
This causes the fact that the total shoreline in South Savo is very long, even
30 100 km. This region is one of the most popular resort areas in Finland.
Water in most of the lakes is clean and clear (Eteli-Savon ELY-keskus 2013),
nature is attractive, distance from the Helsinki Metropolitan Area and other
densely populated areas is short enough to collect large population of holi-
daymakers during summertime and more and more during the whole year.
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The total number of summer cottages in South Savo is 48 000 (2013), which
is the second largest number among all the regions in Finland (Tilastokeskus
2013). So it is legitimate to say that tourism and resorts are very important to
the economy and life in South Savo. One of the main targets in the LugaBalt-
project was to improve the conditions for resort in the environment of Luga
River as well.

Agriculture in South Savo Region

Agriculture has traditionally been one of the key businesses in the region and
it has offered quite a lot of employment. Small and middle sized farms have
been and still are the most typical in South Savo. The total number of farms in
South Savo has decreased during the whole 21st centrum from about 4000 to
3000 farms during 12 years (Eteld-Savo 2014). The number of farms and the
field area available, ha/farm, in South Savo are both still below the average in
Finland. Actually the farm size is the smallest of all the regions of Finland. The
average field area in South Savo has increased from 20 ha/farm (in 2000) to
25 ha/farm (in 2012) (Eteld-Savo 2014). The size of the individual field plots
is relatively small, and the distance from the farm center to them is growing
simultaneously with the slow growth of farms. Both organic and conventional
farming exists in South Savo.

Crop farming, milk and beef production, horse keeping and horticulture
(open air vegetables) are more common in South Savo compared with the
whole Finland. Although milk production is the main sector of agriculture,
quite many milk production farms have been closed or converted to other
production, from 1400 (2000) to less than 600 farms (2012) (Eteld-Savo
2014). The number of heads per farm has increased and the total amount
of milk produced has stayed quite stable simultaneously. The number of ce-
real production farms has stayed quite stable, about 750 farms. Horticulture,
special crops farming, beef production, other animal production and have all
decreased during recent years (picture 1).

PICTURE I. Red clover growing on an organic farm in South-Savo (picture by
Harri Huhta)
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The most typical agricultural products in South Savo are milk and beef,
vegetables (carrot, cabbages, lettuce, onions) from open air field and berries
(strawberry, currants). Due to the large share of milk and beef production,
fodder crops like oats and barley as well as perennial and one-year leys are
popular in field use. The main reason for this kind of distribution has been
the natural and climate conditions, as well as the market demand, the EU
and national subsidies targeted to support production and environmentally
friendly agriculture. South Savo is an underproduction area of such important
products like potatoes, eggs, pork and cereals like wheat and rye. Organic
agriculture has relatively long been a growing sector in South Savo.

Even though milk is the most important agricultural product in South Savo,
no dairy or any other milk processing industry or any remarkable slaughter
houses are located in the region. Practically all the animal products are trans-
ported to other regions to be processed. There exist several mills, bakeries,
salad processing facilities and other small foodstuff industry as well.

Agriculture is one of the main sources of nutrient leach to water in Finland.
45-55 % of the total load of nitrogen and phosphorus comes from these
sources (Ympiristo.fi 2013). Industrial and municipal waste, and other point
source waste are mainly collected and treated quite well in the municipali-
ties of South Savo. The diffuse nutrient load to water bodies comes mainly
from agriculture and cattle farming. It is very important to protect the lakes
in South Savo from nutrient load and enhance the decrease of the total load.

Organic farming in South Savo

The term “organic farm” means actually a farm, which belongs to the official
control system of organic production. Without this connection and an official
agreement with the state, a farm/farmer cannot be called on organic farm, or
any of its products as organic products. The control system is maintained by
the Finnish Food safety Authority Evira (Finljandskoe Agentstvo Besopas-
nosti Prodovolstvija Evira, http://www.evira.fi/portal/en/ which organizes the
control on every organic farm each year. The control focuses on the produc-
tion system as a whole as well on the compliance with the detailed rules and
orders of organic production provided by EU and national authorities.

The official goal of The Finnish Government for the share of organic agricul-
ture is 20 % in 2020 (MMM 2012). There still is quite a gap to achieve this.
In Finland, the number of organic farms in 2012 was 4 300. The total area
of organic fields was 205 000 ha, respectively (9 % of total arable land) the
growth was 7 % from 2011. The number of organic farms in South Savo as
well as organically cultivated arable area has long been slowly growing. The
number of organic farms in South Savo in 2013 was 256 (Eteld-Savo 2014,
Evira). This represented 6 % of the organic farms in Finland. In South Savo,
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the share of organic farms of all farms was bigger than average in Finland. The
total area of organic fields in South Savo in 2013 was 9 386 ha (Eteld-Savo
2014, Evira). The prices of organic products for the producer, as well as the
subsidies are somehow higher compared with those of conventional farming
(for example Rintamiki 2011). An organic farm does not need, and is not
allowed to buy inorganic fertilizers or pesticides, which normally save remark-
able money for other investments and contribute to the higher labor costs in
organic agriculture. For example the manual or mechanical weed control on
vegetable farms needs quite a lot of labor.

What are the reasons for the leadership and the higher share of organic agri-
culture in South Savo compared with the other regions although South Savo
by any means is not one of the strongest agricultural regions in Finland? The
conditions for organic cultivation in South-Savo are favorable. Strong finan-
cial and intellectual efforts and input during the last three decades to research
and develop projects as well as education of organic agriculture in South Savo
have certainly been reasons to this long-term development.

Helsinki University Ruralia Institute (http://www.helsinki.fi/ruralia/ and
heep://luomu.fi/ ) MTT Agrifood Research Finland (https://portal.mtt.fi/por-
tal/page/portal/mtt_en), extension service ProAgria South Savo (http://etela-
savo.proagria.fi/ ), the regional authorities, and since 2013 the Finnish Organ-
ic Research Institute (FOR) (http://luomuinstituutti.fi/en/) as well as several
other bodies have steadfastly and determined kept promoting organic agricul-
ture in their strategies. Organic agriculture is still one of the most promising
sectors to be specialized in for farmers. Already two generations of farmers have
been educated to this knowledge-intensive production system in South Savo.

It must also be taken into account that the demand of organic and local food
is growing among consumers. Opinion about the potential to help protection
of environment, especially the water bodies and climate, by consuming more
and more organic and local food, has rapidly increased although it is slightly
more expensive. More and stronger evidence of these favorable effects of or-
ganic farming is available. This is true especially among the younger, highly
educated generations. This development will hopefully create new markets for
different kinds of direct connections between farmers and consumers without
or only with minor involvement share of the very concentrated chain of in-

dustry and trade, which is typical in Finland.
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There are as well some successful examples of industrial and commercial
processing of organic food in South Savo, like Krunex Ltd (http://luomu.fi/
tietoverkko/krunex-oyn-suurkeittio-avattu-juvalla/). During decades, certain
investments have been done to process of milk, vegetables, bread, beef etc.
Some of them have already been closed but anyway this will help the growth
of demand and improve profitability of the farms.

The most important organic products from South Savo are milk, beef, ber-
ries (strawberry) and vegetables (carrot, onion, cabbage). There are also some
small producers of special crops like medicinal and spice herbs, goose meat
and other delicacies for small and specialized markets (picture 2).

PICTURE 2. Project study trip 2014 on an organic vegetable farm in Hauki-
vuori, September 2014 (picture by Tatjana Minina)

The main challenges to be solved in organic farming in South Savo are mostly
the same as on conventional farming, and the same as in other parts of Fin-
land. They are primarily the low profitability and low investment potential,
hard price competition on markets, difficulties to get labor for low-paid jobs,
aging and retirement of the farmers combined with the lack of new and young
farmers and other entrepreneurs and depopulation of rural areas. One spe-
cialty in South Savo is the fragmented structure of the farms, small field plots
and lack of field generally. However, farmers on organic farms are on average
younger, organic farms are larger and more profitable on average compared
with the conventional farms.
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CenbcKoe X0351iiCTBO M OpraHu4ecKoe ceJibCKoe X031HCTBO B pernoHe
HO:xnoe CaBo Xyxra Xappu, [lerpyneBa Exarepuna AJjiekcanapoBHa

HUI] cenvcroeo xozaticmea u npodogoavcmeusi Quunanouu MTT
Crarucrtuka peruona lOsxnoe Caso

IOsxH0€ CaB0O BO MHOTHX aCHIEKTAaX SIBIISIETCS XOPOIIIMM IPUMEPOM PA3BUTHS
OPTaHMYECKOTO CEIbCKOTO X035ICTBA M ITPOM3BOACTBA ITPOIOBOJILCTBHSA B
OunisiHauK. [Io3TOMYy €ro MOXHO MPOAEMOHCTPUPOBATH POCCUHCKUM
naptHepaMm u3 npoekrta Jlyrabant B dopme omHoro Kevic-cramu. Permnon
HOxHoe CaBo He BO BCEX OTHOIICHHUSX MOXKET ObITh cpaBHEH ¢ JIy)KCKUM
paiionoMm JleHWHrpaacKoil obnacTu Npu OOCYKICHUH €CTECTBEHHBIX U
KJIMMaTUYECKUX YCIOBUM.

CHUMOK 1. Pernon FO:xnoe Cao (Pernonanbublii Coro3 FO:knoro Caso)

Hacenenue IOxnoro CaBo cocraBiser 152 518 uemomek (1.1.2014).
[lnoTHOCTE HaceleHHWsT OTHOCHTENBHO Hu3Kas, Bcero 10.7 uyei./
kM? 3emin(B 1iesiom B OuansHun 17.9 vern./km? 3emin).

B IOxnom CaBo HaxomsaTcs Tpu HeOompmux ropoaa (Mukkeny,
CaBonnnaHa, [Tuekcsamsikn), KoTopble UMEIOT MakcuMyM 55 000 sxuTenei,
TaKkKe KaKk ¥ HEKOTOPOe KOJIMYECTBO MaJIbIX MyHUIIUNAIUTETOB. Jlomst oT
o6mero nacenenusi KOxnoro CaBo B 3THX Tpex Topoiax cocraBisieT 72
%. Obmas mwromiaae KOxuoro Caso coctasuseT 19 130 kMm%, U3 KOTOPHIX
o01mas miomaas 3eMenb 14 260 k2.
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JlecHble yroabsi SIBISIIOTCSL OYEHb XapaKTEPHBIM 3€MIICMIOIB30BAHUEM
B IOxuom Cago. B mieom 12 400 xkm? (87 % ot oOmiel 3eMenbHON
TUIOLIAM; KpynHeHmmid B OUHIAHANN) NOKPBITO JiecaMu. [IpakTiuyecku
Bce (epMEepCKUE XO3SWCTBA B TOW WM MHOM CTENICHU WMEIOT CBOM
COOCTBEHHBIH JIeC, KOTOPBIA (OPMUPYET BAKHYIO YacTh UX OHM3HEca W
SKOHOMUKH. 4.6 % oT 0011el JeCHOH 30Hb B OUHIIIHANN HAXOIUTCA B
IOsxnoMm Cago.

OO0rmias mioma» BOAHON MOBEpXHOCTH cocTasiseT 4 870 km? (25 % ot
o0mei rromaam), coorBeTcTBeHHO. O3epo CaiimMa GopMupyeT BakHYIO
4acTh 0T O0IIIEH ITOINA/IY BOJHON NOBEPXHOCTH, HO B PETOHE CYIIICCTBYIOT
TaKKE TBHICSYM MAJIBIX 03€p U MPYIOB. DTO SIBIAETCS IPUIUHON TOTO, YTO
obmas 6eperosast muHus B FOxxHoM CaBo 04eHB JUIMHHAS, BILIOTH 110 30
100 xMm.

OTOT PETHOH SIBIISIETCS OIHUM U3 CaMbIX IOMYJISIPHBIX KYPOPTHBIX paliOHOB
OunnsHauy. Boga B OonbIIMHCTBE 03€p YHMCTAasl U MpO3pavHasi, Mpupoaa
MIpUBJIEKaTeIbHA, paccTostHuEe 0T CTOIMYHOIO peruoHa U IpyTuX MJIOTHO
HaceJIeHHBIX PaHOHOB JJOCTATOYHO KOPOTKOE 715l COOpa MHOTOYHCIICHHBIX
OTIBIXAIOIINX B TEUCHHE JIETHEr0 BPEMEHH, U Bce Ooinblie U Ooiblie B
TeyeHue Bcero roaa. Ooiiee KoMMuecTBO JEeTHUX KOTTemked B FOxHOM
Cago cocrasisier 48 000 (2013), 1 OHO sIBIISIETCS BTOPBIM MO KOJTMYECTBY
cpenu Bcex pernonoB OunnsHauy. [losTromy cnipaBennnBo OyaeT cka3arh,
YTO TypU3M M MeCTa JAJIs OT/(bIXa OUEHb BaXKHBI JIJIsl SKOHOMUKH M JKU3HU
IOsxnoro CaBo. OnHoit 13 MaBHBIX Lenel B npoekte Jlyrabant sBnsercs
yAy4llIeHHe YCIOBHM Uil MECT OTIbIXa B MPUPOJIHBIX YCIOBHAX PEKU
Jlyra.

CenbCKoe XO3SMCTBO SIBIISICTCS OJHWM M3 Ba’)XHBIX MCTOYHHMKOB BBIHOCA
OHOTreHHBIX BC€IICCTB B BOJHLIC 00BEKTHI (I)I/IH.]'I}IH,[[I/II/I. HpOMbIHIHeHHBIC u
MYHUIHUNAJIBHBIC CTOYHBIC BOABI, U APYTUE€ CTOKU OT TOYCUYHBIX MICTOYHUKOB
C06I/IpaIOTC$I U JOCTATOYHO XOpPOHIO OYHUIMAIOTCA B MYHUIHUNAIHUTETAX
IOxnoro CaBo. Paccesnnas Harpyska Iio OHOTreHHBIM B€OICCTBAM Ha
BOIHBIC 00BEKTEHI B OCHOBHOM MOCTyHnacT OT 3eMJICAC/INA U CKOTOBOACTBA.
Kak 3aliyTa 03€p IOxn0ro CaBo 0T OMOreHHOM HarpysKu, TaKk 1 CHUKCHUEC
06H.ICI‘/JI Harpys3Ku O4YCHb Ba>KHbI.
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CHHUMOK 2. Kopmopoii 6006, pacTymmii Ha opranmueckom xo3siictBe (®oto
X.Xyxra)

CellbckOo€ XO3SHCTBO TPAJAUIMOHHO OBUIO OJHUM U3  KIIFOUEBBIX
HarpaBJieHul OW3HEeca M Tpeiarajio J0CTaTOYHO MHOTO pabOvYMX MECT.
Mauibie u cpenHue (epMEepPCKHe XO3SHCTBAa KaK ObUIM, TaK U OCTAKOTCS
HanOonee xapakrepubiMu B HOxkHom CaBo. OOmiee KOJIMYECTBO
(depmepckux xo3siictB B HOkHOM CaBO CHIKAJNIOCh B TEUEHHE BCEX
2000’x, ot mpumepro 4000 1o 3000 dpepmepckux XO3sCTB B TeueHHe 12
siet. KonmuaecTBo epMepcKux X03sHMCTB | TIOMIA b [TOJICH JOCTYIIHBI, ra/
x03s11icTBO, B FOxHOM CaBo 00a rmokasaresisi JI0 CUX IOp HUXKE CPEIHEro
no Ouumaaauu. CpemHss IUIOMAAb CEIbCKOXO3SHCTBEHHBIX YrOaui
B IOxnoMm CaBo yBenmuuwmiack ot 20 ra/xossiictBo (2000 rox) mo 25 ra/
xo3siicTBo (2012 rom). Pasmep WMHAMBUAYaNbHBIX IOJEBBIX YYaCTKOB
OTHOCHUTEJILHO MaJl, ¥ PACCTOSIHUE OT IIEHTpa (epPMECKOro XO3sHUCTBa JI0
HUX B HACTOSIIIEE BPEMsI paCTET, OAHOBPEMEHHO MPOUCXOIUT MEIJICHHBIN
poct ¢epmepckux xo3stiictB. B FOxkHom CaBo CyIIECTBYIOT Kak
OpPraHUYECKOE, TaK U TPATUIIMOHHOE 3eMJIe/ICIIE.

3emuienienie, MPOM3BOJACTBO MOJIOKA M TOBSIMHBI, KOHEBOACTBO U
OBOIIEBOJICTBO (OBOIIM B OTKPBITOM TPyHTE) HanOoJee pacupoCTpaHEeHbI
B IOxunom CaBo, ecmu cpaBHHBaTh cO Bceil DummsHaueil. Xots
MIPOMU3BOJICTBO MOJIOKA SIBJISIETCS INIABHBIM CEKTOPOM CEIILCKOTO X03SHCTBa,
JOCTaTOYHO MHOTO (EPMEPCKUX XO3SIMCTB MO MPOU3BOICTBY MOJIOKA
3aKpBUTUCH MM OOPaTHIIMCh K APYToMYy MPOU3BOACTBY, oT 1400 (2000) mo
meHee yeM 600 depmepckux xoszsiictB (2012). KonuyectBo roj10B Ha
XO3SICTBO MPOJOIKACT BO3PACTATh, M OJHOBPEMEHHO BIOJIHE CTAOMIBHO
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3aKpENHUIOCh O0Ilee KOJIMYECTBO IMPOU3BEACHHOr0 MoJoKa. Ywmcio
(hepMepCKUX XO3SUCTB MO MPOU3BOACTBY 3EPHOBBIX KYJBTYP OCTaJIOChH
JIOCTaTOYHO CTaOMIBHBIM, OKOoiIO 750 xo3siictB. B  oBomieBoacTse,
BbIpAIIMBaHUM CIEUUAIBHBIX KYJIBTYD, IPOU3BOACTBE TOBAAUHBIL, IPYTOM
JKHBOTHOBOJYECKOM MPOU3BOACTBE B MOCIEAHHUE FOABI IPOU30LIEIN CIIa.

HauGonee xapakrtepHeiMu npoaykramu HOkHoro CaBo  SIBISIFOTCS
MOJIOKO M TOBSIIMHA, OBOLIHM (MOPKOBB, KaIllycTa cajarT, JIyK) B OTKPBITOM
rpyHTe W sropel (KinyOHHMKA, cMopomuHa). I3-3a BbICOKOH monu
MIPOM3BOZICTBA MOJIOKA U TOBSAAMHBI, KOPMOBBIE KYJIBTYPHI OBEC U SUMEHB,
Kak U MHOTOJIETHHE M OJHOJIETHHE TPaBbl, MOMYJISPHBI B IOJIEBOM
rcnonb3oBaHuU. OCHOBHOM MNMPUYMHOM MJIT TAKOro paclpeneieHus
OBUTH €CTECTBEHHBIC U KIMMAaTHYECKUE YCIIOBUS, TaKKe KaK TpeOOBaHMs
poiaka 1 EC, 1 HaumoHalbHbIe CyOCUINH, HallpaBJIeHHbIE HA TTOJIEPKKY
MIPOM3BOAICTBA M CEJILCKOTO XO35IICTBA, HE OKAa3bIBAIOIIET0 HETaTUBHOIO
BJIMSAHUS HA OKpyskatoltyto cpeny. FOxxnoe CaBo sBIsieTCs HEIOCTaTOUHBIM
MPOM3BOACTBEHHBIM DPAHOHOM JUII TaKMX BaKHBIX IPOAYKTOB Kak
KapTodeb, siila, CBUHIHA, TaKHe 36PHOBBIC KYJBTYpPhl KaKk MIICHHULA U
poxb. OpraHM4YecKoe CEJIbCKOE XO3SICTBO OTHOCHUTEIBHO [UINTEIHHOE
BpeMsi ObLIO M OcTaeTcs pacTyiuM cekropoM B FOxuoM Cago.

Jlaxe eci MOJIOKO SIBIISIETCSI HAMOOJIEe BayKHBIM CEIIbCKOX035ICTBEHHBIM
npoaykroM BIOxHOM CaBo, TaM HE CyILIECTBYET AaXKe OJJTHOTO TPOM3BOACTBA
MOJIOYHBIX TIPOAYKTOB HIJIX JIFOOOTO IPYyroro MOJIOKOIepepadaThIBatoIIero
OpeNNpUsITHSs, WIM KaKUX-TO 3aMETHBIX CKoToOoeH. IlpakTmuecku
BCE TOBAphl *KMBOTHOBOJCTBA TPAHCIOPTHPYIOTCS B JIPyTHME PETHMOHBI
Uil TiepepaboTku. B permone pacmonararoTcsi HECKOJIBKO MENBHHII,
neKapeH, MPEANpUsITH Mo NepepaboTKe M Tarkke APyrue HeOOIbIIHe
MIPOJIOBOJILCTBEHHBIE MTPETPHUSTHSI.

Oprannyeckoe cejibckoe x03s1iicTBo B FO:xxnom Cao

[Monsitue Oprannveckoe pepMepcKoe X03IHUCTBO HA CAMOM JIeJie O3HA4aeT
XO3SIMCTBO, KOTOPOE OTHOCHUTCS K OQHUHUAIbHOW CHCTEME KOHTPOJI
OpPraHM4ecKoro MpOW3BOACTBA. be3 3Tol cBI3M W OQUIHAIBHOTO
COIVIAIIICHUSI C TOCYJapCcTBOM (epMepckoe XO3sHCTBO/pepMmep He
MOT'YT Ha3bIBaThb ce0si HU OPraHWYECKUM XO3SHCTBOM, HHU JIIOOBIE CBOM
MPONYKThl OpraHuyeckuMH. CHcTeMa KOHTPOJIL —MOJIEPKUBAETCS
rocyapcTBeHHbIM areHcTBoM ODBUWPA, koTopblii opraHusyer KOHTpPOJb
Ha Ka)XXIoM (epMEPCKOM X03HCcTBe exkeroqHo. KoHTponb chokycupoBan
KakK Ha MPOM3BOJCTBEHHON CHCTEME B LIEJIOM, TAKKE M Ha COOMIOICHUH
YCTaHOBJICHHBIX MPaBHJ M TPEOOBAHMI OPraHMYECKOrO MPOHM3BOJCTBA,
npenocTaaeHHbIMA EC 1 HallMOHAIBHBIMU BIIACTSAMM.
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CHUMOK 3. [Ipou3BoCcTBO IKOJIOTHYeCKH YHCTOI TOBSIIMHBI B X03s1iicTBe Bocrapn
B Teduenue yueoHoii noe3gku 2014 (Poro E.llerpynépa)

OdunmanpHas 1enb GUHCKOTO MPAaBUTEIhCTBA JUIS TOJH OPTaHIMYECKOTO
cenbckoro xossiictBa - 20 % x 2020. I OOCTIDKEHHMSI 3TOTO BCe
elle CyIIEeCTBYeT AOCTaTO4HBIA mpolern. B DUHIAHANM KOIUYECTBO
oprannueckux ¢epmepckux xo3sauctB (2012) cocrasuno 4 300. Obuas
IIomaab opranudeckux moneit Ovia 205 000 ra, coorBeTcTBeHHO (9
% ot o0mieit momau nonei), poct coctasui 7 % ¢ 2011. Konmndectso
opraHuueckux ¢epmepckux xo3sictB B FOxHOM CaBo, Takke Kak H
OpraHUYecKH 00padaThIBAEMBIX CEITbCKOXO3SICTBEHHBIX YTOIUM JONTOE
BpeMsl MEIJICHHO pociio. YHCIo OpraHuYecKux (PepMepCcKux XO3SHCTB
B 2013 B IOxnHOM CaBo coctaBisuio 256. 910 oTpaxkaeT 6 % OT uucna
OpraHNYecKuX X03sicTB B OunmsHuu. O0mas 1miomaas OpraHndecKu
obpabareiBaeMbIx 1osielt B FOxxHom Caso B 2013 cocrasmsina 9 386 ra.
LleHp! Ha OpraHUYECKYIO MPOAYKITHIO, TAK)KE KaK U CYOCUINU KaKUM-TO
00pa3oM BBIIIE 110 CPABHEHUIO C IIEHAMH TPAJUIMOHHOTO 3eMIISIEITHSI.
depmepy, 3aHUMAIOIIEMYyCsS OPTaHHMYECKUM 3eMIICAENeM, He HYKHO
MOKyIaTh MHHEpAIbHBIC YIOOPEHUsS WM TECTUIUIBL, YTO OOBIYHO
COXpaHsET 3HAUNTEIHHOE KOJMUYECTBO JISHET [T APYTHX WHBECTHIINH, Ha
Oosree BBICOKHE 3aTparhl Ha pabouyto cuiry. Hanpumep, ans pydHod wim
MeXaHHYEeCKOH OOPBOBI C COPHIKAMH Ha OBOIIHBIX XO3HCTBaX TpeOyeTcs
JOCTAaTOYHO MHOTO TPY/ISAIIHXCS.

Kakwue xe MNPpUYUHBI JIUACPCTBA U OoJiee BBICOKOM A0 OPraHn4eCKoro

cenbckoro xossiictea B FOxHoM CaBo NO CpaBHEHUIO C JPYyTUMHU
peruonamu, xotst FOxxHOe CaB0 HUKOUM 00pa30oM He SIBIISETCS CHITbHEHIIIM
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W3 CENbCKOXO3SHCTBEHHBIX PErnOoHOB? YCIOBUS I OPraHUYECKOro
BelpauuBanuss B FOkHom CaBo OnmaronpusiTHble. BHymmrensHble
(MHAHCOBBIE M HMHTEJUICKTyaJIbHBIC YCHJIMS W WHBECTHLMH B TEUCHHE
MOCIETHUX TPEeX MAECATHIETHH Kak Ha HCCIEe0BaTeIbCKHE IPOEKTHI
M TPOEKTHl MO Pa3BUTHIO, TaK KaKk W Ha OOy4YeHHE OPraHUYECKOMY
cenbckoMy xo3aicTBy B HOxaom CaBo ompeneneHHO ObLIM OJHOW U3
MPUYUH TaKOrO JONTOCPOYHOIO DPA3BUTHS. YHHBEPCUTET XEIbCHHKH,
HULL cenpckoro xo3siictBa U npoaoBosibeTBUS PuunsHaun MTT,
ciyx0a 1o pacrnpoctpanennto ombita IlpoArpus HOxnoe Caso,
peruonanbsHble BiacTy, ¢ 2013 HMH opraHnndeckoro cenpcKoro Xo3siicTaa
OUHISHINY, TaKKe KaK U HEKOTOPOE KOJIMYECTBO APYIMX OpraHM3alui
LieJICHANPaBIeHHO U TBEPJO 00ECHeunBaii COACHCTBIE OPraHUUYECKOMY
CEJIbCKOMY XO3SIIICTBY B CBOMX cTparerusx. OpraHn4eckoe CeabCcKoe
XO3SIUCTBO JI0 CUX TIOp SIBISIETCSI OAHUM M3 HauOosee MEepCIeKTHBHBIX
CEKTOPOB IS crienani3auun pepMepoB. YKe JiBa MOKOJIECHHs pepMepoB
ObLIO 00YUYEHO ATOM HAyKOEMKOH MPOU3BOACTBEHHOH cucteme B HOxHOM
Cago.

Bb110 TakKe IPUHATO B PACUeT, YTO CIIPOC HA OPraHUYECKYI0 U MECTHYIO
elly pacTeT cpean noTpeduTeneid. 3HaHUs O MOTEHIMATbHON BO3ZMOKHOCTH
3alIUTHl OKPYKAIOIEH cpeabl, 0COOEHHO BOIHBIX OOBEKTOB M KiIMMara
Npy oTpedIeHNH Bee Ooliee U 0omee BEICOKOTO KOJIMYECTBA OPraHNIECKOM
W MECTHOH efpl, Jlake HEMHOTO 0oliee TOPOroi, Pe3KO YBETHUYHJIIHCH.
Bce Oosnble CcTaHOBATCS JOCTYMHBI BECKHE JIOKA3aTeNIbCTBA ATHUX
OnaronpusTHEIX PQEKTOB OPraHMYECKOr0 CEJILCKOTO XO03scTBa. DTO
OTHOCHTCSI B 0COOCHHOCTH K 00jee MOJOIBIM, BBICOKO OOpa30BaHHBIM
nokoseHussM. Hanmo HazesTbes, 4TO 3TO pa3BUTHE CO3HACT HOBBIM
PBIHOK JAJsl pa3fiMyHbIX BHIOB MPSAMBIX CBsi3ed Mexny depmepaMu
U moTpeduTens MU, Oe3 WIN TOJBKO C HE3HAYMTEIbHOW J0Jel OueHb
KOHIIGHTPUPOBAHHON MPOM3BOICTBEHHOW IIETIOYKHU M TOPTOBIIH, KOTOpas
xapaktepHa it OunnaHanu. Taxke CyIIECTBYeT Aake HECKOJIBKO
YCIEIIHbIX TPUMEPOB MPOMBIIUICHHON MepepabOTKH OPraHUueCKON eIbl
B IOxxHom CaBo. B TedyeHue necsTuneTuii onpenesieHHbIe WHBECTHLIUH
ObUTH cenaHbl Uil IepepadOTKH MOJIOKa, OBOILEH, Xi1e0a, TOBSIIUHbI U
T.1. HekoTopele U3 HUX YK€ 3aKPBITHI, HO B JIIOOOM CITydae 3TO TIOMOXKET
POCTY cnpoca u YIy4IIUT NPUOBUTLHOCTD (PEPMEPCKUX XO3SHMCTB.

Haubonee BaxkHbIMU oOpraHuveckuMu mpoxykramu u3 FOxxHoro CaBo
SIBIISIFOTCST MOJIOKO, TOBSIJTHA, STOJIbI (KJIYOHHKA) U OBOIIH (MOPKOBb, YK,
kanycTa). CyIIecTBYIOT TaK)Ke HEKOTOPhIC Majble TIPOU3BOIUTEIH TAKHX
CHELHUAIBHBIX KYJIBTYp, KaK JEKAPCTBEHHBIC M apOMAaTU4eCKHUE TPAaBHI,
TYCHUHOE MSICO U APYTHE NCTUKATECHI 17151 MAJIOTO U CIICIUAIN3UPOBAHHOTO
pBIHKA.
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CHHUMOK 4. JDxonorn4ecku 4ucTasi MOPKOBb, BbhIpalieHHasi B Xaykusyopu 2014
(Poto X.XyxTa)

OcHOBHBIE TIPOOIEMBI TS PEIICHHS B OpraHIeckoM 3emiteae e FOyHoTo
CaBo B OOJBIIMHCTBE CIy4acB TaKWe K€, KaK U JUIST TPAJUIIMOHHOTO
3eMIICNIeNUsI, W Takue ke, KaKk B Jpyrux dactsax DunmsHauu. 710,
B OCHOBHOM, HHU3Kas TPHOBUIGHOCTh W HU3KHHA HMHBECTUIIMOHHBIN
MOTCHIMAN, CJIOKHAS IICHOBas KOHKYPEHIIUSI HA PBIHKE, TPYIHOCTH C
HAEMOM IIepCoHAla Ha HU3KOOIUIAYMBACMYIO Pa0O0Ty, CTApeHUE U YXOJI Ha
MIEHCUIO (DepMEepOB B COBOKYITHOCTH C OTCYTCTBHEM HOBBIX M MOJIOJIBIX
(dbepMepoB W JpYrux TpeanpHHUMATENCH, CHIKCHUE HACEIICHHOCTH B
cenbckoil MectHOCTH. OnHON ocobeHHOCTRIO HOkHOTO CaBo sBIsIETCS
(hparmMeHTHpOBaHHAS CTPYKTypa (HEepMEpPCKUX XO3SHCTB, HEOOJBIINE
TOJIEBBIC YUACTKU U OTCYTCTBHUE TOJICH B TICITIOM.
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Environmentally friendly
animal husbandry

Harri Hubta & Ekaterina Petruneva

The Ministry of Environment of Finland has published the guidebook for
environmentally friendly animal husbandry in 2010 (Ympiristdministerid
2010). According to the guidebook, one objective of nature protection actions
is the good status of environment. The main emphasis in nature protection is
based on preventive actions. The main specific objective is to reduce nutrient
load to water bodies by reduction of fertilization and soil erosion, and by the
development of more environmentally friendly cultivation practices.

The other goals are to reduce emissions to the atmosphere, and to promote
biodiversity in agricultural areas. The main methods used are development
of legislation simultaneously providing strong economical incentives to the
farmers to protect their own and common environment.

The Environmental Protection Act (Ympiristdnsuojelulaki 86/2000) of Fin-
land provides the procedure for applying an environmental permission for
all actions in animal husbandry. For example, for a certain number of speci-
fied animals on a farm or building a new cow house, a certain license will be

needed.

Furthermore, the Nitrate Decree (Nitraattiasetus 931/2000) has provided
rules for manure treatment and storages, manure and fertilizer application
dose and timing, in the amounts of yearly applied Nitrogen kg/ha. The first
state level objective was to reduce agricultural nutrient load untl 2015 by
one third from the level during the period 2001-2005. The long-term goal is
to halve the nutrient loads from agriculture to the environment. The Nitrate
decree is in process to be renovated.

To achieve the demanding objectives set, the effectiveness of utilization of ma-
nure will be increased and nutrient circulation intensified and better manure
storage and treatment will be promoted. More over the use of bio-energy from
manure and other biomasses will be explored, and other commercial options
for manure treatment will be used.
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The Baltic Sea Action plan (HELCOM 2007) sets certain goals to the envi-
ronmental protection in animal husbandry. These are equal for every state
around the Baltic Sea.

Environmental subsidies

The most important economic incentive for the farmers is the voluntary agro-
environmental subsidies system of the EU which has been applied in Finland
since 1995. More than 90 % of the farmers have committed to the envi-
ronmental support system both to achieve better income and to protect the
environment. The subsidies system is quite complicated and it includes several
different methods to be chosen. It consists of 1) the obligatory basic measures
for every farm, 2) some optional additional measures, and of 3) the voluntary
specific support contracts. Every measure has its specific and confirmed price.

According to observations and continuous monitoring, the environmental
objectives of the scheme implemented have, however, not been realized in de-
sired pace. The goals for limitations in nutrient load from agriculture will not
be achieved. New methods and a new subsidies system to reduce the nutrient
load will be needed. They are constantly under research and development to
be implemented during the next period.

Climate conditions and global warming — a new threat to the agro-envi-
ronment?

The growing period (1981-2010) on the agricultural regions of Finland has
been normally relatively short, 145-185 days (Ilmatieteen laitos 2010), and
soil is mostly covered by snow over 3—6 months. However, the global warm-
ing will probably cause in many aspects totally new conditions for crop and
animal farming, and certain new threats of growing loads to the environment
as well. The need to mitigate these effects and to adapt to the changes sets
growing challenges for agriculture in the future. It is notable that the climate
conditions in the Luga district and Leningrad Region are quite similar to the
conditions in Southern Finland.

Though only 9% of Finland’s surface area is covered by arable land (2.24 mil-
lion hectares), everything that is done there will have effects on the environ-
ment, water and atmosphere. Total area under cultivation in Finland is about
2.00 million hectares. About 80 % of the arable land is connected to the feed
production for livestock.

61



Animal farms and their waste in Finland

Finland has approximately 15 000 animal farms which are mainly located in
the South-Western and Western Finland (2012). This is the case especially
concerning pig and poultry farms. Eastern Finland is very important region
for milk production. In 2012 Finland had altogether 9 800 dairy farms, 3 500
beef cattle farms, 1700 pig farms, and 500 poultry farms (picture 1).

PICTURE I. Animal farming may cause nutrient leakage to water bodies (pic-
ture by Ville Heimala)

However, structural change in agriculture is rapid and continuous. In 1995
there existed 99 964 active farms, and only 59 042 active farms in 2012 re-
spectively. The number of livestock farms will be reduced in the future too
while the average arable land area, number and productivity of animals per
farm, as well as the need for area for animal manure application have to grow.
Caused by this trend development, certain local and regional environmental
problems will probably increase which demand better protection of the envi-
ronment by development and implementation of new technology.

In addition to manure, typical waste from animal farms consists of dead ani-
mals, washing waters, waste water from human origin, septic tank sludge,
used agricultural plastics and other packages, hazardous waste and other bio-
masses like contaminated or spoiled forage. All these would cause severe envi-
ronmental problems without proper and regulated treatment.
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Fertilization and manure utilization

Fertilizer use in Finland has significantly fallen during the last decade. Espe-
cially use of phosphorus fertilizers has fallen. The nutrients from manure are
taken into account more effectively and precisely than earlier in fertilization
plans and calculations. However, nutrient load from diffuse sources to water
bodies unfortunately has not been reduced accordingly. The share of agricul-
ture in the total nutrient load has even increased when all kind of point-source
load has been reduced. In any case, animal farms have a key role in water pro-
tection from nutrient load (picture 2). This relates to the Baltic Sea, the river
basins and lake districts as well.

PICTURE 2. Buffer zones help to keep water clean and promote biodiversity
(picture by Ville Heimala)

Examples for some measures and methods which are set in different regula-
tions in Finland, to provide better environmental protection on animal farms
are:

* Space of manure and urine storage must be large enough for 12 months,
including the space for raining if the storage is not covered and in addition,
the other effluent fluids lead to the storage.

* The storage volume needed is regulated by animal species and by the type of
manure and the type storage (slurry, dry manure, composting etc).
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The field area needed for manure application per one animal is regulated as
well based on the official calculations of manure production and the nutrient
contents in manure, based on the calculation provided by ProAgria and MTT.
A manure application plan is needed taking into account orders related to
manure application on groundwater areas.

Numerous commercial technologies and methods are available on the market
for manure handling, processing (acration, extraction, fractionation, com-
posting, biogas process, combustion, incineration, heat recovery etc.) trans-
portation and application (spreading, injection). The main idea in manure
utilization is to get the most of the manure applied to soil during the spring
period.

The application should not be done later than the end of September. Outside
the growing season, in October—April, application or spreading manure is not
allowed because assessed nitrogen losses would be more than 90%.

The application on the surface of grassland is not recommendable for reasons
of hygiene, if it is not possible to inject manure into the soil. All manure ap-
plied/spread to soil should be immediately mixed to soil by harrowing. The
outdoor yards for cattle, pastures and grazing, as well as type of forage storages
(silos and stacks) have a very specific role in nature protection. Pre-dried silage
is more environmentally friendly than wet silage, recovery of effluent is neces-
sary; yards covered with asphalt help in recovery.

Modern cattle farms use equal technology worldwide, in Europe and Finland,
as well as in Russia. The standards and objectives for environmental protec-
tion should be as equal as possible. Nutrient content of manure has to be
analyzed regularly and calculations for the nutrient balance on at least farm
level have to be a normal and yearly part of fertilization planning.

Some or many of these measures could be applied and implemented in Luga
district as well in order to get better environmental protection on cattle farms.
Good results could be achieved if remarkable capital would be invested to
new equipment in manure treatment, storages, transportation and applying
during several years.

In the two projects “TEHO 2008-2011" and “TEHO plus 2012-2014",
operated by The Ministry of Agriculture and Forestry, The Ministry of En-
vironment, The Central Union of Agricultural Producers and Forest Own-
ers (MTK), and Centre for Economic Development, Transport and the
Environment of South-West Finland (LleHTp 3KOHOMHYECKOrO Pa3BUTHSI,
TPAHCIIOPTa M OKpY Karowei cpefpl), a lot of practical and visual guidebooks
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and internet material in Finnish for ecologically sustainable agriculture, farm-
ing and animal husbandry were produced. The focus was on water protection
and maintenance of biodiversity. The material is very useful anywhere where
the conditions are mostly equal or near it (TEHO plus).
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IK0JI0THYecKHU 0e30MacHoe KUBOTHOBOTYECKOE X031 CTBO
Xappu Xyxma u Examepuna Ilempynésa

MUHUCTEPCTBO OXPaHBI OKPY>KAIOIIEH CpeIbl OITyOInKoBaio PykoBomcTBO
10 OXpaHe OKPYXKAIOLEN cpebl 17151 ’)KUBOTHOBOAUECKUX X0341UCTB B 2010
roay (Ympiristdministerio 2010).

CommacHO ~ pYKOBOJCTBY, I€NIbIO  OXpaHbl  TPHUPOABI  SIBIISETCA
OraronpusATHOE COCTOSHUE OKpy»Karomeil cpefpl. OCHOBHOE BHHUMaHHE
B BOIIPOCAxX €e 3aIlUTHI yAeJseTcs MpeaynpeauTebHbIM MepaM. Llenbio
OXpaHbI OKPY’KaIOIIEH Cpe/ibl B CETbCKOM XO3AWCTBE SBISETCS CHUKEHHUE
OMOreHHOI Harpy3K1 Ha BOAHbIE 00BEKTHI uepe3 OoJiee 1ieeHanpaBIeHHOe
W CHIDKCHHOE HCIIOJBb30BaHUE YIOOPEHUI, MPEIOTBPAILCHAE YPO3UH, H
C TIOMOIIBIO PA3BUTHUSI METONOB BBHIPAIIMBAHMSA CEIILCKOXO3SHCTBEHHBIX
KyJa6Typ. OCHOBHOW LIENBIO SIBJISICTCS CHIDKCHHE OMOTEHHON Harpy3Ku
Ha BOJIHBIE OOBEKTHI KaK Yepe3 CHIKEHHOE UCTIONb30BaHue yA0OpeHN 1
MIPEAOTBpAIEHHE SPO3UH, TAK U C TOMOIIBIO PA3BUTHS O0JIEE IKOJIOTHUECKI
0€30IaCHBIX METO/IOB BBIPAIIIMBAHNSI CETLCKOXO3SICTBEHHBIX KYJIBTYP.

CHUMOK 1. CoBpemennblii kopoBHuk B Kaaununrpaackoii odmacru, Poccus
(Poto X.XyxTa)

I[pyTI/IMI/I OCIIAMHA TAKXKE SABJIAIOTCA CHHIKCHHC BBI6POCOB B aTMocq)epy
H CHOCOOCTBOBaHHE COXPAaHCHUTIO 6H0pa3H006pa31/m B CEIIbCKOU
MECTHOCTH. OCHOBHBIMH UCIOJIB3YEMbIMHU ~ MCTOAAMHU  ABJIAKOTCA
Pa3BUTUC 3aKOHOAATCJILCTBA U OJHOBPEMCHHOC obecreueHue q)epMepOB
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CYLICCTBEHHBIMH JKOHOMHYECKUMU HHCTPYMEHTAMH JUIS 3aIlUThl HX
COOCTBEHHOH 1 00111 OKpYKaIOIIEH Cpeibl.

B 3akone 00 oxpaHe okpyxarwomeid cpeasl (Ympiaristonsuojelulaki
86/2000) DuHISHANN YCTAHOBJICHA MPOIEAYypa IS MOAa4U 3asiBICHHUS
Ha IMOJIyYeHHE MPUPOJOOXPAHHOIO pa3pelI€eHUs] Ha BCE JEHUCTBUA B
JKHBOTHOBOAYECKOM XO03sKcTBE. Hampumep, crneuuanbHas JHLEH3US
HEOOXOIMMa Ha COJICPYKAHUE OINPEICICHHOTO KOJIMYECTBA KOHKPETHBIX
JKABOTHBIX B XO31CTBE WM HA CTPOUTEIHLCTBO HOBOI'O KOPOBHUKA.

Taxxe qupextusa o HuTparaMm (Nitraattiasetus 931/2000) ycTaHaBIHBaeT
npaBWjia MO OOpalIleHHI0O C HAaBO30M M €ro XpaHeHWIo, A03y H
CPOKHM TNpHMEHEHHs YIOOpPEHHM W HaBo3a B KOJMYECTBAX E€XKEroaHO
npuMeHsieMoro a3oTa kr/ra. IlepBoii 1enpio ObLIO CHMKEHHE Harpy3KH
OT CEIbCKOro Xo3siicTsa k 2015 Ha TpeTh OT Harpy3ku B nepuoz 2001-
2005. lonrocpoyHoii 1B SIBISIETCS COKpallieHne OMOTeHHON Harpy3Ku
Ha OKPYXKAIOLIYI0 Cpelly OT CEJIbCKOrO XO3SUCTBa BABOE. JlUpekTuBa 1o
HHUTpaTaM HaXOAUTCS B IPOLIECCe OOHOBIICHHUSL.

[t mocTWKeHMsI  3arpaiiuBaeMoro Habopa uenedl 3QQeKTHBHOCTh
WCIIOJIb30BaHUS HABO3a JIOJDKHA OBITh YBEIMYCHA M YCHIICHA IIUPKYIISIUS
OMOreHOB, JIOJDKHBI MTOOIIPSTHCS JIydlliee XpaHCHUE HaB03a U OOpallieHHe
C HUM, TaKKe KaK M WCCIICAOBAHAE BO3MOXHOCTEH U 3(PQeKToB
WCTIOJIb30BaHUSI HaBO3a KaK WCTOYHWKA OSHEPTHU, U JIOJDKHBI OBITH
WCTOJIb30BaHbl JIPYTHE KOMMEPYECKHE BapUaHThI 10 OOpAIlCHHUIO C
HAaBO30M.

CHHUMOK 2. CoBpeMeHHBIii HAKOMUTE/b /151 *KHAKOI0 HAB032 KPYIMHOI'0 POraTroro
ckora B Kasununrpaackoii o6iaactu, Poccus (Poro X.Xyxra)
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[Inan neiicTBuii koMuccuu Mo 3amure bantuiickoro mopsi (XEJIKOM
2007) cTaBUT TakXke ONpEACICHHbIE LENU 10 3aIlUTE OKPYKaIOIIEeH
Cpenbl B )KUBOTHOBOJUECKOM X03sAHcTBe. OHM OJMHAKOBBI JUIsl KaXK10TO
rOCYyIapCcTBa B PerMoHe banTuiickoro Mopsi.

HanbGonee BaKHBIM HKOHOMHYECKMM HMHCTPYMEHTOM [Uisi (epMepoB
aBiseTcs A0OpOBONIbHASI arpo-oKoioruueckas cucrema cyocummit EC,
KoTopas ucnoib3yercs B OunmsHauu ¢ 1995. K nanHoi# sKkonormueckoit
CHCTEME TIO[JICPKKH MPUCOETUHMUIOCH cBbile 90% (epMepoB Kak uis
JOCTHIKEHUsI OoJiee BBICOKOTO JIOXO0/1, TaK M JUISl 3alIUThl OKPYKaloen
cpensl. CucremMa cyOCHIAMH JOCTaTOYHO CJIOKHA W BKIIIOYAET BHIOOD
OTIPEJIENICHHOIO KOJIMYeCcTBAa pPa3HbIX MerojoB. OHa cocrout u3: 1)
00s13aTeNbHBIX OCHOBHBIX Mep ISl KQKIOTO XO3SIMCTBA, 2) HECKOIBKUX
Heo0s13aTeNIbHBIX JOMOJIHUTEBHBIX MeP U 3) J0OPOBOIBHBIX CHIEUATIBHBIX
comiaiieHnii mo mojuepkke. Kakmas mepa umeeT CBOIO 0coOyio u
YTBEPKICHHYIO CTOMMOCTb.

CHUMOK 3. CoBpemMeHHBIE XPAHUINIIA, CAeJIAHHBIE H3 CTAJH, 1JI51 JKUTKOT0 HAB03a
KPYIHOT0 poraroro ckora B pecnyoinke Kapesusi, Poccus (®oto X.Xyxra)

CornacHO HaOTIONICHUSIM H HENIPEPHIBHOMY MOHHTOPHHTY, IIEJIH IO OXpaHe
OKpYXKafoIe cpesbl PH BHEAPEHHON cxeMe He OBUIM peaii30BaHbl B
xKenarensHoH Mepe. Llenw mo mMMUTHpOBaHHIO OMOTEHHOM HArpy3Kd OT
CEJIbCKOTO XO3SMCTBA TOCTUTHYTHI He ObUTH. BymyT HEoOXoAMMbI HOBEIE
MyTH ISl CHIDKEHHS Harpy3ku. OHU HENPEephIBHO HAXOMATCS B CTaIUH
WCCIIEIOBAaHUsI W PA3BUTHSI U BBEIEHHS B JCHUCTBHE B CIIEITYFOIIHI
TIEPHUOI.

68



Bererauonnstit nepuon (1981-2010) cenbCKoX03HCTBEHHBIX PETMOHOB
OUHISIHUH 00BIYHO OTHOCUTEIILHO KOPOTKHiA, 145-185 nHel, u moysa B
OoJIBIIIeH YaCTH IOKPBITA CHETOM CBHIIIIE 3-6 MecsitieB. OJHaKo, ITI00aTbHOES
MOTEIUICHHE CKOPEE BCET0 CO3AACT BO MHOTUX ACMIEKTaX MOTHOCTHIO HOBBIE
YCIIOBUS AJIsl PACTEHUEBOACTBA U YKUBOTHOBOJICTBA, U TAXKE OMPEACICHHO
HOBBIC YIPO3bI PACTYIIUX HATPY30K HA OKPYIKaroIIyto cpeny. Heooxonnmo
YMEHBIIUTH CTENCHb TaHHBIX MOCIECACTBUI U aJanTUPOBATLCA K MACCUBY
M3MEHEHUH Jyis OyIyIero ceabCKOro X03sHCTBa.

Hecmotps Ha 1O, 4uro TONMBKO 9% (PUHCKOH MOBEPXHOCTH MOKPHITO
MaxoTHBIMH 3eMJIIMH (2.24 MIH TeKTapoB), Bce YTO TaM CHENaHO
OyzeT OKa3bIBaTh BIHMSHUS Ha OKPYXKAIOUIYIO CPEdy, BOLY U aTMocdepy.
OOmias momaas oOpabarsiBaeMbIX 3eMenb B DUHISHANM COCTaBISIET
npumMepHo 2.0 muH rekrap. Okono 80% MaxoTHBIX 3€MeNb CBS3aHbI C
YKUBOTHOBOIYECKUM KOPMOIIPON3BOJICTBOM.

CHUMOK 4. CoBpemeHHasi TeXHOJIOTHSI /IS pacrpeejieHUsl *KHIKOr0 HaBo3a
KPYIIHOI'0 POraroro ckora B peciyoinke Kapenus. Poccust (®@oto X.Xyxra)

B ®unnsuaun HaxoauTcs npuMepHO 15 555 skuBoTHOBOMUECKHX (hepMm,
KOTOpbIE B OCHOBHOM pAcCIONIOKEHBl B IOrO-3alagHONd M 3amagHon
Ounmstan (2012). OT0 B OCHOBHOM CBUHOBOIUYECKHUE U ITULIEBOTYCCKHUEC
xo3siicTBa. Boctounas OUHISHAMS SBISETCS BaXXHBIM PETHOHOM ISt
MoiouHoro mpousBoacta. B 2012 Bcero B OuuasIHANM HAXOAWUIOCH 9
800 MonouHbIX X03s#cTB, 3 500 X034UCTB MO MPOU3BOACTBY TOBSIUHBI,
1700 cBuHOBOMUECKHX XO03sMcTB, W 500 nruieBomuecknx. OmHAKO,
CTPYKTYPHBIC M3MEHEHHS B CEJIbCKOM XO3sIMCTBE HempephiBHBL. B 1995
cyiecTBoBajo 99 964 akTUBHBIX XO3SIMCTB, U TOMBKO 59 042 aKTUBHBIX
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x03s1iicTB B 2012. KonnyecTBo KMBOTHOBOYECKUX XO3SUCTB B OyIyIEM
TOKe OyJIeT CHMKEHO, TOTJa KaK CPEIHUN pa3Mep MaxOTHBIX 3EMEllb,
KOJTMYECTBO U MPOAYKTUBHOCTH JKMBOTHBIX Ha XO3SIMCTBO, TAKXKE Kak
HEOOXOUMOCTh IUIOIIAAN JJIsi TIPUMEHEHHS HaBO3a JOJDKHA BO3PACTH.
Boi3BaHHBIE pa3BUTHEM JAHHOTO TPEHAA OMPENCICHHBIE MECTHBIE U
pErHOHANIbHBIE TPOOJIEMBI OKpPYXKArOIIEH Cpelbl JIOJDKHBI, BEPOSTHO,
YBEIMUUTBCS, YTO TPeOyeT JIyulliel 3alluThl OKPYKArOIICH Cpelbl Ipu
TIOMOIIIM PA3BUTHSI U BHEIPCHUI HOBBIX TEXHOJIOTHIA.

B JAOMOJIIHECHHUE K HAaBO3Yy, TUIMMYHBIC OTXOJAbl OT KMBOTHOBOAYCCKHUX
(bepM COCTOAT U3 MCPTBBIX JKUBOTHBIX, l'[pOMLIBOLIHOI\/'I BOJbI, CTOYHBIX
BOA  YCJIOBCYCCKOTO  IMPOUCXOXKACHUA, OTXOAOB OT OTCTOﬁHPIKOB,
HCIIOJI30BAaHHOIO CEJIHCKOXO3SIMCTBEHHOIO IJIACTHUKA U ApYyrux yIakoBOK,
OINaCHBIC OTXOAblI U OPYTHUC 6I/IOMaCCLI, HanpuMep HUCIMOPYCHHBIC WU
3apaXXCHHBIC KOpMaA.

CHUMOK 5. ’Kuakuii HaBo3 KPyImHOro poraroro ckora (40 T/ra) BHeceH B IO4YBY B
TeyeHue JeMoHcTpauuu B Maanunka, @unasinaus (Poro X.Xyxra)

Hcnonb3oBanue MUHEPATBHBIX yIOOpEeHHH OBbUIO 3HAYUTENBHO CHUKEHO
B TEUYEHHE IIOCIETHUX HECKOJIbKHUX AecATHiaeTHiH. OcoO0eHHO ObUIO
3aMETHO CHH)KEHHUE UCTIONb30BaHus (hocopHbIX yaoopenuii. buorennsie
BEILIECTBA, COJEpIKAIMecs B HABO3€ JKUBOTHBIX, OBUIM YUYTEHBI Ooiiee
9pQeKTHBHO MW TOYHO B IUIaHAX MO BHEceHHI0 ynoOpeHuid. OmHako,
OMOTreHHasl Harpy3Ka OT PacCesSHHBIX UCTOUYHHKOB Ha BOIHBIE OOBEKTHI K
COKaJICHHIO He OblTa CHU)KEHA PaBHBIM 00pa3oM, U JIOJIS CEIbCKOTO

XO3sICTBa B 00IIel OMOreHHOM Harpyske cTaja Jaxe Oojiee 3aMeTHOMH,
KaKk TOJNBKO TOYeYHas Harpys3ka ObUla CHIbKeHa. B mobom ciyuae,
JKUBOTHOBOIUYECKHE XO35MCTBA UTPAIOT KIIFOYEBYIO POJIb B 3aLUTE BOJHBIX
O0OBEKTOB OT CEJILCKOTO XO3SIHCTBA.
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HpI/IMepBI HCKOTOPLIX MEP U METOA0B, KOTOPBIC YCTAHOBJICHBI B HCKOTOPBIX
IIOCTAHOBJICHUAX B (I)I/IH.]'I}lH,[[I/II/I JJIA obecneueHus 6osee Oar OHpHHTHOﬁ
Oprxcaromeﬁ Cpe€Abl Ha ) KUBOTHOBOAYECKUX XO03siCTBaX:

Mecto JJIA XpaHCHUA HaBO3a U MOYU JOJIKHO OBITH JO0CTAaTO4YHO OOJIBIITNUM
JJIA 12 MCCAILECB, BK/IrO4Yass MECTO Ha cnyqal?l A0XId, €CJIKN XPAHUJIUIIC HE
MOKPBITO U, B JOIIOJIHCHUEC, APYTUC MPOCAYNBAIOIINCCA KUIKOCTH BCAYT
B XpaHWIUIIIC.

O0beM HEOOXOAMMOTO XPAHUITUIIA PETYITUPYETCS B COOTBETCBUY C BHIAMH
YKUBOTHBIX U TUTIOM HAaBO3a, M TUTIOM XPaHWIHIIA (HABO3HAS KKK, CyXOH
HaBO3, KOMITOCT | T.1I.)

CoracHo ouIHManbHBIM pacueTaM Mo MPOU3BOICTBY HABO3a M COCTABY
OvoreHoB B HaBo3e Ha ocHOBaHMM pacuetoB [IpoArpun u MTT
perynupyercsi Takke HeoOXoaumas IUIOIaab MOJs Ui NPUMEHEHUs
HAaBO3a Ha OJJHO >KMBOTHOE

H€06XOI[I/IM IJIaH 11O MPUMEHCHUIO HAaBO34a, HpI/IHI/IMaIOH_[I/Iﬁ BO BHUMAHHC
YKasaHuA 110 NPpUMCHCHNIO HAaBO3a B 30HAX I'PYHTOBLIX BO.

Ha peiHke gocTymHO OOJIBIIOE KOTMYECTBO KOMMEPUYECKUX TEXHOIOTHIA 1
METOZOB JUIS yIIPaBIEHHsI HABO30M, NIepepadOoTKH (adparysi, SKCTPaKLus,
(bpakMOHNPOBaHKE, IPLIECC MTOTYUYCHHS OHoras3a, CXKUTaHue, Y THIN3ALHs
TEeMIauT.11.), TPAHCTIOPTHPOBKH M TPUMEHEHHMIO (pacIipe/ieieHHe, BIPHICK).
I'maBHOI wMaeell B HCMONB30BAHMM HaBO3a SIBISETCS MaKCUMAJIbHOE
MOJIy9YEeHHUE OT HaBO3a, BHECEHHOTO B [IOUTY B TEUEHUE BECEHHETO MIEPHO/IA.

CHUMOK 6. Bboabuioe, coBpeMeHHOe CHJIOCOXPAHWJIUIIE /JIsi OrPOMHOIO
KosInyecTBa cuiioca B Kasmnuarpaackoii o6nactu, Poccust. CToku He HadmonaoTest
(Poto X.XyxTa)
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BHecenune He JOMKHO OBITH COBEPILEHO MO3XKE, YEM B KOHIIE CEHTSIOPSI.
BHe BereranmMoHHOro ce30Ha, B OKTsOpe-ampene, BHECEHHE MM
pacrpeneneHde HaBO3a HE pa3pellieHo, MOTOMY 4YTO OLCHEHHBIE 10
JMPEKTHBE 110 HUTpaTaM notepu oyayT oombiie 90 %.

CHUMOK 7. BpicokokauecTBeHHOe cumiiocoBaHue B JleHuHrpaackoi odaacru,
Poccust (Poto X.Xyxra)

Buecenne Ha TOBEPXHOCTh MAcTOWII HE PEKOMEHIYETCS  TI0
TUTHEHNYECKUM TPUYMHAM, €CITH HEBO3MOXKHO BIIPBICKMBATH HAaBO3 B
mo4By. Bech BHECEHHBIN Ha MMOYBY/pacrpe/ieIeHHbII HaBO3 JIOJKEH OBITh
HEMEJUIEHHO CMeIIeH ¢ Mo4YBoi OopoHoBaHMeM. HapykHble miormaaxu
JUTSL CKOTA, MACTOMIIA, TAKKE KaK THIT KOPMOXPAHHIIHII (CHIIOCHAS OarrHs
Y CKHUP/IbI) IMEIOT OYeHb BAKHYIO POJIb B 3aIIUTE OKPY KAIOIIEH CPEIIBL.

[IpenBapuTenbHO BBICYHICHHBIM CHIIOC SABJISIETCS 0OOJee IKOIOTHYECKH
Oe30macHbIM, YeM CBIpOHl CHJIOC, BOCCTAHOBJIEHHE BbITEKAIOLIECH
KHUIKOCTH HGO6XOJII/IMO; SaaC(i)aJII)TI/IpOBaHHI)IC IJIOIIAJAKH, ITOMOT'ar0T B
BOCCTaHOBJICHHH.

CoBpeMEHHBIC KUBOTHOBOMUYECKHE XO3SIMCTBA IO BCEMY MHpPY, B TOM
gucie B Ounmsaamu u Poccun, WCTIONB3YIOT OMUHAKOBBIE TEXHOJIOTHH.
CrangapTel W TETH JUIA 3aIIUTHl OKPYKAIOMICH Cpeapl MOJHKHBI OBITH
Kak MOxHO Ooree cxoxumu. ComeprkaHrie OMOTEHOB B HABO3C JIOJIKHO
TIOJIBEPTaThCSl aHAIHM3Y PETYJSAPHO, M PacdeThl I OaylaHca OMOTCHOB
10 KpaifHeW Mepe Ha ypOBHE XO3SUCTBA JOJDKHBI OBITH HOPMAIBHON U
©KEeroIHOM 4acThIO MJIaHa BHECEHUS yA0OpEeHNUH.
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HexoTtopble niim MHOTHE U3 9THX MEP MOTYT ObITh IPUMEHEHBI M BHEJPEHEI
Taroke B JlysKckuil palioH AJist TOro 4ToOBI MOMYYUThH JYULIYIO 3aILUTY
OKpYXarolel cpenbl Ha >KMBOTHOBOTYECKHX XO3siicTBax. Xopolue
pe3yABTaThl MOTYT OBITh OCTHUTHYTBI, €CIM 3HAYUTENBHBIA KamuTal B
TeYEHHUE OTpPEICIICHHBIX JIET OyleT HHBECTHPOBAaH B HOBOE 000pyIOBaHUE
py 0OpalieHn, XpaHEeHUH, TPAHCIIOPTHPOBKE U IPUMEHEHUH HaBO3a.

CHHUMOK 8. dxonornyecku 6e30nacHblii KOPOBHUK U (ypak XopoLIero KayecTsa B
Jlenunrpaackoii od1actu, Poceusi (Poro X.Xyxra)

B nmByx mpoekrax “TEHO 2008 - 20117 m “TEHO plus 2012 -
20147, ocymecTBIsieMbIMH MHHHUCTEPCTBOM CEIBCKOTO M JIECHOTO
X0341CcTBAa, MUHUCTEPCTBOM OKpyKarouie cpenpl, LleHTpanbHbIM
COIO30M  CEJIIbCKOXO3SIMCTBEHHBIX — mpom3Bomuteneit  (MTK), wu
LleHTpoM SKOHOMHYECKOTO pAa3BUTHS, TpPaHCIOpTa W OKpy’Karolei
cpenbl  roro-zamanHoil  DuHIsHAMM, OBLIO MPOM3BEICHO OOJBINOES
KOJIMYECTBO MPAKTHUECKUX M BHU3YaJIbHBIX PYKOBOJICTB M CIPaBOYHBIX
MaTepuasoB B CETH MHTEPHET ISl SKOJOTMYECKH YCTOMYMBOIO BEAECHUS
CEeNbCKOTO XO3sHcTBa, (pepMepcTBa M KMBOTHOBOMUECKUX XO3SIMCTB.
OcHOBHOE BHHMaHHWE C(POKYCHPOBAHO Ha OXpaHe BOJ U TMOJJEpKaHHU
OuopaszHooOpasus. Marepuail O4eHb TOJIE3EH ISl TeX, YbH YCIJIOBHUS MO
OonbIlIeli YaCTH aHAJIOTWYHBI HIIH OJU3KU K HUM.
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Double degree studies in Mamk

Arto Sormunen & Anne-Marie Tuomala

The double degree programme is based on the written agreement between
the foreign partner university and Mikkeli University of Applied Sciences
(Mamk), Department of Energy and Environmental Engineering. When
you have studied three years at your home university, the fourth year will be
carried out in Mikkeli. Your previous studies will be accepted as part of the
degree and when graduating from Mamk, you will receive the Bachelor of
Engineering Diploma. The exact study time and credits you should complete
depend on your previous studies and work experience. We welcome you all
in the Applied University of Mikkeli and wish you a happy stay in the city of
Mikkeli.

IPOTPAMMA JIBOMHOI'O JIMIVIOMA B YHUBEPCHUTETE
INPUKJIAJTHBIX HAYK MAMK.

Copmynen Apmo, Tyomana Auns — Mapue

[Iporpamma nBOHHOro jumiaoma Oa3upyeTcsi Ha JOrOBOpE MEXKIY
HMHOCTPaHHBIM IAPTHEPOM-BY30M M OTIEIEHUEM TEXHOIOTUH SHEPTETUKH
1 OKpY)XaloIeH cpelpl YHUBEpPCUTETA NPHUKIATHBIX HayK I MUKKeIH
(Mawmk). Ecimm Bel yumnmch Tpu Tofa B POCCHIICKOM YHHBEPCHUTETE,
YeTBepThId yueOHBIH rog y Bac ectb BO3MOKHOCTb NPOYYHTHCS B T.
Muxkkenu. Bamm npenpiaynie Kypchl U 9K3aMeHbl OyayT 3auTeHbl U
onoOpeHbl ByacTh Bamero aumioma, noxyuennoro B Mamk. Ilo okonuanun
o0yueHus B HalleM yueOHOM 3aBeeHuH Brl onmyunte auruiom bakanasp
nmxeHepun «Bachelor of Engineering Diploma». Bonee koHKpeTHbIH cpok
U coziep>kaHue 00yueHHS B HaleM yuyeOHOM 3aBeIeHUH OylyT 3aBHCETh OT
Bammx panee npoiieHbIX KypcoB, 00pa3oBaHUs U ONbITAa PaOOTHI.

Jo6po noxanoBaTh B yHUBEPCUTET NPHUKIAIHBIX HAyK I. MUKKesH!

JKenaem Bam ycrenrHoro u yBieKareIpbHOTO y4eOHOTO Iepro/ia B HAIlIEM
ropoze!
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Introduction to the Double Degree

The Double Degree is always based on the written mutual agreement be-
tween your home university and the Mikkeli University of Applied Sciences
(Mamk). The number of accepted students is also based on the annual nego-
tiations of the partner universities. The volume of the environmental engi-
neering diploma (BEng) studies at the Mamk is 240 ECTS (European Credit
Transfer and Accumulation System) credits. Your studies in your home universi-
ty compensate the main part of your degree studies at the Mamk, usually 150
credits, and the remaining part, 90 credits, are studied at the Mamk. These 90
credits include 45 compulsory professional studies (45 credits), a bachelor de-
gree thesis (15 credits) and practical training (30 credits). In practice, it means
that student will study three years at home university and the fourth year will
be carried out in Mikkeli.

The Double degree programme in environmental engineering (BEng) pro-
vides the students with knowledge of technical possibilities for protecting
and monitoring the environment, and the economically and environmentally
best practises for an enterprise. In addition to the engineering studies, the
programme offers the students an insight to international/national business
environment. Our mission is to provide the highest professional expertise as
well as applied research and development work for the needs of the working
life. What we expect from you, is the knowledge of English language but the
most important thing is your own willingness.

In Mamk, you have all those facilities that you need to gain the knowledge
of environmental engineering field, and you can show those skills in the real
working life. Mamk is very reputed; ranked to be the number one of Universi-
ties of Applied Sciences in Finland. Mamk engineering laboratories have high-
quality equipment and good industrial relations and those facilitate the excel-
lent practical exercises and similarly provide excellent topics for your theses.

Studying arrangement in Finland

In Finland, the government controls all educational institutes. All education
is free by law regardless of national origin of students. There are 16 science
universities and 26 universities of applied sciences in Finland. Finnish educa-
tion system has many times ranked to the best in the world.

The Finnish higher education system comprises two parallel sectors: universi-
ties and universities of applied sciences (Picture 1). The universities emphasise
scientific research and the teaching is based on theory. Universities of applied
sciences/polytechnics are institutes of higher education based on the combi-
nation of theory and practise.
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Mikkeli University of Applied Sciences offers you good services and facilities
during your study period. Student organisations offer their members a variety
of activities ranging from outdoor events to a movie club. There are versatile
and good recreation possibilities in all two towns where our campuses are
located. Due to Finland’s location it is easy to visit towns in neighbouring
countries such as Tallinn, Stockholm and St. Petersburg. Besides studying and
activities, it is important to take care of well-being. For sure, studying and liv-
ing in Mikkeli will be one of the best experiences of your life time and at free
time you can explore pleasing city and country as well.

PICTURE I. The Finnish higher education system (picture by Mamk)

Personal study plan and careers

A personal study plan is made for each student to ensure the completion
of the graduation according to the rules of the degree. In other words, your
previous studies will be accepted as part of degree. When graduating from
the Mamk you will receive the Bachelor of Engineering Diploma. The stud-
ies usually take one academic year, from autumn period to spring period.
The time depends on the study success and the completion of the thesis and
practical training.

In this programme you will gain theoretical and practical expertise in environ-

mental technology and management. During the studies, you will get good
knowledge of technical possibilities for sustainable protection of environment
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and have ability to find economically and environmentally the best practises
for an enterprise. In practice, depending on your own backround and wishes,
you can concentrate and get deep understanding on sustainable development,
environmental technology or environmental management and economics.

Possible careers could be planning and organising environmental matters
in a company, supervisory tasks, teaching and consulting. The students are
coached for administrative or expertise positions either in public or private
SeCtor.

High-quality education

The Finnish Ministry of Education has awarded Mamk many times, for in-
stance for its international activities, excellent cooperation with working life
and extensive research and development work. Mamk has the Diploma Sup-
plement Label granted by the European Commission. The Diploma Supple-
ment facilitates applying for further studies abroad or pursuing an interna-
tional career. The quality assurance system in Mamk is on a high level. We
were among the first institutions of higher education in Finland to pass the
evaluation by the Finnish Higher Education Evaluation Council.

Hence, the education system over here is very flexible and will suite to a wide
range of people with different thoughts, visions and background. Further, we
do not have tuition fees at all, and no plans to implement those in future. Ex-
pected students come partly from Finland and mainly from other countries.

Practical training and learning by doing

Practical training is compulsory part of the DD Environmental Engineering
studies (Picture 2). It means that before graduation you have to gather in total
30 ECTS, which equals with 20 weeks (about 5 months) of working experi-
ence on the environmental engineering field (1 ECTS = 27 working hours).
The practical training can be done in several parts. If you have experience
before your studies in Mamk, bring the documents for the checking and ac-
ceptance. If your studies in your home university include practical training
in environmental field that can also be accepted as a part of MamK’s practical
training.

Practical aspect is very strongly connected to our studies. For example, in
many of our courses, learning of new skills is done empirically through doing,
either in our laboratories or in the co-operation with companies or authori-
ties. The laboratory work is often done in small groups. The laboratory work
illustrates and applies theories to practice.
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PICTURE 2. Practical aspect is important part in your studies. Mamk has ex-
cellent facilities for that (picture by Mamk)

International Mamk

In Mamk, you are studying in an international group - we host about 300
foreign students every year. The Bachelor’s Degree Programmes in Business
Management, in Environmental Engineering and in Information Technology
are conducted completely in English. The international aspect of the studies
is strengthened also by visiting lecturers. We also organise an International
Summer Term which consists of intensive courses in English in different scudy
fields. There are over 720 new students starting studies leading to a degree
every year and the total number of students is about 4500.

Mamk collaborates with 200 international universities. You can enhance your
language skills and get international experience by doing part of your stud-
ies in the partner institutions. You can also complete your practical training

abroad.
Living in Finland and Mikkeli

The city of Mikkeli is the capital of the Province of Eastern Finland and it is
situated by the Lake Saimaa having population approximately 50.000. The
City of Mikkeli has good connections to eastern, southern and central Fin-
land which gives great opportunities to local business and travelling. Diverse
business in Mikkeli is based on forest and timber, information technology,
food products, metal and tourism. Mikkeli University of Applied Sciences lies
in the heart of Mikkeli city.
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Housing for students studying at Mikkeli University of Applied Sciences is
provided by Mikkelin opiskelija-asunnot Oy (MOAS). MOAS owns about
740 apartments, which approximately equals to 1100 residences. The rents
for shared apartments are app. from 300 €/month and for single-room apart-
ments from 385 €/month. According to Finnish standards for living you will
need approximately 500 Euros per month, which includes food, rent, clothes
and all other extra activities.

Not only for studies but freetime activities

There are many possibilities for spending active freetime in Mikkeli region.
Mambk has gym and sports hall which students can use free of charge. In addi-
tion, there is a wide range of club activities in sports, music and arts. Joining
any of these groups is one way to get to know students from other study fields.
The activities are free of charge/affordable and attendance is easy. Those who
are interested in bowling can practice at the bowling hall at the Main Campus.

In winter time, there are several possibilities for free time activities such as
downbhill skiing, cross-country skiing, skating and ice-hockey. There is also
opportunity for swimming, riding and workout. Forest area near the student
accommodation serves as running or skiing track depending on the season.
In summer, students like hiking, fishing, swimming and canoening. Nice
beach is located near the student accommodation. Sauna evening is a tradi-
tion among the summer term students.

International Club organises many activities both in summer and winter like
Christmas parties and sauna evenings with the possibility to go swimming in
a hole in the ice. A trip to Lapland has been organised many times and visit to
Lahti ski games is organised on request. Especially tutor students will give you
more information about sport possibilities and other happenings in Mikkeli
and its surroundings.

Welcome to Mikkeli University of Applied Sciences. It is our pleasure to in-
vite you to study in the motivating environment of Mikkeli University of
Applied Sciences. This is a brilliant opportunity to get familiar with Finnish
culture and simultaneously, acquire the high quality education. We welcome
you all in the Applied University of Mikkeli and wish you a happy stay in the
city of Mikkeli.

Visit the webpage (http://virtuaali.mamk.fi/mikkeli)
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