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Summary

Those site assessment studies were elaboratedibgalgroject partner of the BiG>East pro-
ject (Biogas for Eastern Europe) which is suppoligdhe European Commission under the
Intelligent Energy for Europe Programme. This doeuntnconsists of three site assessment
studies for Latvia, presenting specific sites dl@aor biogas production and utilization. To
assess the suitability of the location, Site SedacGuideline (please see BiG>East deliverable
6.1) was used.

The first site is located in ekava parish in Ra district. As potential biogas site poultry farm
“ ekava” were selected. Poultry manure, slaughteghousste, meat processing waste and
energy crops are available for biogas productianemtial size of biogas plant is 530 kWif
electrical and 590 ky of thermal capacity. The planned biogas produdsoh,93 million nd

per year and biogas could be used in CHP unit [Estrécity and heat production. There is a
possibility to feed-in electricity in general gridnd heat can be used in farm production proc-
esses instead of heat produced from natural gas.

The second site is located in Sesava parish iravaldistrict — at the border to Lithuania. As
potential site for biogas production a locationm@athe biggest animal farm “Rudgis se-
lected. Cattle manure, cattle dung and maize séagevailable on site for biogas production.
Potential size of biogas plant is 540 kV&f electrical and 600 kW of thermal capacity.
Planned biogas production is 2,05 milliori per year and biogas could be used in CHP unit.
Electricity could be sold in general grid. Concamithe use of heat, there are several alterna-
tives — heat could be used for farm “Ruideself-consumption, for grain drying, for district
heating in settlement located near the farm or éhemew business possibilities like building
of greenhouses are under discussion.

The third site is located in Zaube parish insC district. A place close to Zaube cooperative
slaughterhouse and charcoal production plant ected as a potential biogas site. Cattle dung,
animal waste and grass silage are available fagdsigproduction. Potential size of biogas plant
is 420 kW, of electrical and 450 kW of thermal capacity. Planned biogas productioh, &5
million m® per year and biogas could be used in CHP unittidity could be sold in general
grid. There are several alternatives for heataatiion — heat could be used for operation of
slaughterhouse or could be sold to charcoal prad@ee more alternative under consideration
is transportation of produced biogas to near latatbage were it could be used for electricity
and heat production. Then heat will be used faridisheating.

All three selected sites have very good potenaalfdlfilling the soft requirements — political
support, public acceptance and active people istiedein project development. Moreover, po-
tential project developers has visited several dsogjtes in EU and started consultations with
Latvian experts and biogas experts and technologyigers in other countries.



Results within Step 1: Selection of the Region

Description of the selected regions for potential B logas Sites

During the implementation of site assessment ssuttieee different regions in Latvia for po-
tential Biogas Sites were selected. Location aécteld regions in territory of Latvia is given in
Figure 1.

Fig.1. Location of selected biogas sites in teryitof Latvia

Regions were selected using Site Selection GuieglBiG>East Deliverable 6.1), based on
methodological procedure taking into account abégldiomass resources, possible use of di-
gestate, utilization of produced biogas, etc.

Main criteria for selection of those sites werenhass availability, as well as possibility to ful-
fil soft requirements for potential biogas plartaving political and public support and interest
for biogas project development.

Biogas Site 1:  ekava parish

ekava parish is located in the central part of izain Rga district. During its historical de-
velopment ekava parish has become one of the biggest paiishedvia. Beginning at Rja
city border it lies along 20 km next to dd-Bauska highway in comparatively narrow lane.

ekava parish territory is bordering with Salaspusal territory in northeastern part, with
Daugmale parish in east, with Baldone rural teryitand lecava region in south and with
Olaine parish and Balo i city in west and northwéste Figure 2).



Fig.2. Location of ekava parish in Ra district

The eastern part ofekava parish is located along the river Daugavaadoilg the left side of
river's branch — Dry Daugava. Few other small rsvare crossing the territory ofekava par-
ish — ekava, Misa, Olekte, Titurga, Mmurga, Brzene, Dobupe and Snupite. All those riv-
ers were adjusted, straightened and adjusted @nalye needs. During the Soviet times an
artificial irrigation canal were built connectingaDgava and Misa rivers, however, at present
this canal is not functioning and work only likekdifor collecting and disposing the drainage
water.

The distance from ekava village to Rja is 15 km. The total area otkava parish is 20 091
ha. About 10 thousand ha from total land areansstoand about 9 thousand ha are agricultural
land. Territory is included in nitrogen vulneraldene, therefore rather strong limitations for
manure management and fertilization procedures aee encountered: maximum applica-
tion — 170 kg nitrogen per ha/year, storage capdoitmanure 7 month, spreading prohibited
from November 15 till March 1.

ekava parish is the biggest parish in Latvia byrthmber of population. In the beginning of
2008 there were a bit more than 14 000 inhabitants.

According to data of State agency “Agricultural alaentre” there are totally 331 farms with
animals registered in parish territory. Most ofrthare with very small activity (with 1-5 ani-
mals), with small amounts of produced biomass.

Totally there are 240 cattle located in 86 farmithat 75 farms with 1-5 animal, 7 farms with
6-10 animal and only 4 cattle farms with 11-20 aadim



There are two pig farms with 119 pigs in totalh@ep farms with 46 sheep, 10 farms with goat
and 6 farms with horses. No registered sheep. Tdrereegistered minor amounts of goats and
horses.

The most significant animal breeding activity iekava parish is poultry farming. There are 12
farms with poultry in region with more than 90 0p6ultry by the end of January 200The
biggest poultry meat producer in Latvia poultrynfiat ekava” is located in ekava parish.
The annual breeding amount in poultry farmekava” is more than 11 million chickens per
year having a place for 2,03 million chickens & shme time.

According to the ekava parish development program, the most sigmfi@animal farming
companies in ekava parish are:

JSC “Putnufabrika ekava” — poultry breeding and poultry meat progegsi

Ltd “R mava-2” — cattle breeding

Ltd “Kr k i” — pig breeding

There are 7 companies inekava parish related to vegetable and fruit pradacand crop

farming:
farm “Velna purvs” — vegetable production
Ltd “Migli i” — crop farming

Ltd “ ekavas drzs” — crop farming

Ltd “ ekavas drze i” — vegetable production in greenhouses
Ltd “Kronis-93” — greenhouse plants

individual company “Elmus” — greenhouse plants

farm “VirSkalni” — growing decorative plants, roses

There are three wastewater treatment plantsekava parish:
Ltd “ ekavas nami”
JSC “Putnufabrika ekava”
Ltd “Olekte”

Biogas Site 2: Sesava parish

Sesava parish is located in the central part ofihaZemgale lowland, Southern part of Jel-
gava district. Bordering territories are Eleja,tBitee and Vircava parishes in Jelgava district, as
well as Bauska district and Lithuania in Southeant.pDistance from Sesava parish to district
centre Jelgava is 28 km and 65 km to the capitabtfia Rga. Location is indicated in Figure
3. Region is not characterized with scenic coumdgiswhile quality of agriculture land is
evaluated as one of the highest in country ~ 68tpoi

Sesava parish territory is 9913 ha, 8162 ha or 82@& mentioned is agriculture land; forests
1025 ha or 10,4 %.

Parish is crossed by 1.grade state level road Beb&auska (P103). There is good developed
network of local 2.grade roads.

! This is an official number of poultry inekava parish, however, not all animals are includetis register, e.g.,
the register does not include number of the biggesttry meat producer in Latvia — poultry farmekava”
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Fig.3. Location of Sesava parish in territory djdea district

9 rivers and brooks are crossing the territory.yTéwe Lielupe basin left side rivers. The most
important are:

Vircava (45 km in Latvia, parish territory — 18 km)

Sesava (39 km in Latvia, parish territory — 8 km).

Main ecosystems are forests, riversides and marsh.

Protected areas in the region are one forest squimection zones around watercourses and
communication networks.

Territory is included in nitrogen vulnerable zonghfle Zemgale region), therefore rather
strong limitations for manure management and featilon procedures have to be encountered:
maximum application of 170 kg nitrogen per ha/yesiorage capacity for manure 7 month,
spreading prohibited from November 15 till March 1.

Agriculture is the main business sector for regibhere are 48 large grain production farms
operating in parish territory. Main produced creps grain, rape. Till 2007 this was important
sugar beet production region. Biggest farms:

farm ,Ivulla”

farm ,Sniedzes”

farm ,Ak cijas”

farm ,Birztalas”

Several farms beside plant production are invoiweanimal production, mainly milk produc-
tion and piglets breeding.



According to data of State agency “Agricultural alaentre” there are totally 473 farms with
animals registered in parish territory. Most ofrthare small activities, with 1-2 cows and few
pigs. Therefore we will concentrate only to thenfarthat can produce reasonable amount of
animal biomass.

Totally there are 1537 cattle in parish. Of thdadns with 51- 100 animals, 2 farms with 101
— 200 animals and only 1 farm with 201 — 500 angmal

There is one pig farm with ~ 200 saws. No registesbeep. There are registered minor
amounts of goats and horses.

Biggest animal producers are:
Ltd ,Sesava”
farm ,Rudei”
farm ,Ro kalni”
farm ,Rozes”
farm ,Saulstari”
farm ,Salvijas”

There are no vegetable or fruits production anagssing in reasonable amounts in parish ter-
ritory.

Farmers cooperative Latraps, which is one of tiggdst grain producer’s organizations in Lat-
via, is located in Eleja, ~ 5 km from Sesava parldhin operations of cooperative are grain
and rape production support to the farmers as age#torage, drying and trading of grain and
rape. Therefore, leftovers from grain and rape idguand treatment are collected. Currently
this biomass is sold to the wood pellets producerd,characterizes with high demand.

There are no other agriculture products processaomgpanies located in region, therefore no
availability of animal slaughter waste or otherdgpmf materials for biogas.

There are no large-scale wastewater treatmentsplanicinity; therefore wastewater sludge is
not available. Largest towns are Eleja with ~ 2p86ple and Sesava with ~ 1300 people.

Biogas Site 3: Zaube parish

Zaube parish geographically is located in centaat pf Latvia, at the southwestern part of C
sis district. Neighbor territories ared& and Ogre districts. Zaube parish has bordetsNv
taure, Skujene, Kaive, Taurupe, Mazozolwgipene and Mpils parishes. The location of
Zaube parish in territory of Gis district is given in Figure 4.

Distance from Zaube to the capital of Latvigg®is ~ 80 km, to district centre §is ~ 50 km,
Sigulda ~ 40 km. State level 1.grade roagdine-Skiveri crosses parish territory.

Territory of parish is 162,8 km?, of which 34,27%agricultural land and 55,68% forest.

Parish territory is located at the western parvVmfzeme highland. Hilly relief is reason for

beautiful landscapes that are treasure of territaityaction for tourists. However, uneven relief
reduces competitiveness of plant production farnmenggion. In many cases fields have ir-
regular forms and steep slopes. Mentioned obstaalese difficulties in land cultivation, har-

vesting operations. Relief creates special contitalso for roads management.



Climate conditions are traditional for central Hagid of Vidzeme. Cold season starts about 2
weeks earlier as in other territories of Latvia.nt@rs are longer and amount of precipitations
higher if compared with rest of Latvia. Conditicen® hard for plants cultivation; short vegeta-
tion period reduces yields and products qualityid@ewithout frosts lasts about 122 days per
year. Snow cover stays for about 140 days per Wanather conditions are not stable; there-
fore, attention should be placed on selection duoes for cultivation. Due to colder condi-
tions, heat energy demand is higher as in theofdsdtvia.

Fig.4. Location of Zaube parish in territory ofsts district

Number of population in Zaube parish is about 1@&pulation density is only 6,5 people per
km?. Zaube village with 506 inhabitants is the biggespulated area in territory of parish. Be-
sides, there are 3 small villages Anna village;zB village and Kliene village.

Cultural and nature heritage of parish includes @&nranor with park, Park with ponds in cen-
tre of Zaube village, two churches, Zaube oak amab£ castle ruins.

There is no big, high importance watercourses &stan parish territory. Largest water re-
serves are lakes Lejas ezers and AugSezers, Bversipe and Mergupe. There are not any
special legal environmental restrictions set fer tirritory.

Main economical activities in Zaube are relateagaculture — beef, milk production, biologi-
cal farming (biological tea, beef, wild horses)g@est enterprises are: “Zaubes koopesat
slaughterhouse with meat processing, SIA “Ozolaikasogles” charcoal production plant,
tourism, and retail shops. There are two tourisafions in parish territory — recreation place
“L upe" and country house “Atas”.



Totally in parish territory 858 cattle, 64 pigs, $iieep are registered. Biggest farms are 4 cattle
farms with average of 51 - 100 animals in hearcer&hare no large farms of poultry or horses
located in Zaube. Dung with straw bedding is avéddor biogas production from mentioned
herds.

Biomass supply

Biogas Site 1:  ekava parish

There are four types of biomass available in region
1) Poultry manure ~ 1300 t/year

Poultry farming is the main agricultural activity i ekava parish. According to the information
from poultry farm “ ekava” (the biggest farm inekava parish) the available amount of poul-
try manure in poultry farm “ekava” is 5 t per working day or 1300 t per yedrisTis pure
poultry manure without litter, collected from thigesls of laying hens. Currently manure is sold
as fertilizer for vegetable farms.

2) Waste from slaughterhouse, ® and 39 category animal waste ~ 5000 t/year

By the end of 2006 the new slaughterhouse of poddirm “ ekava” were built. The maxi-
mum slaughterhouse output is 48 000 chickens pekimgpday (8 hours). There are two kinds
of waste material resulting from slaughterhouse apen:

poultry blood ~ 4,45 t/working day and 1200 tiyea

other slaughterhouse wastes — guts, intestinall cmmdents, chicken heads and legs ~

14,69 t/working day and 3800 t/year

The amount of blood depends from number of slaugttehicken per working day. This

number could vary starting from a few thousandstaig2 000-44 000 of chicken per day.

Given blood amount 4.45 t/working day is calculated slaughter amount of 40 000

chicken/working day. Slaughter amount is substiptitiependent from market demand. Theo-
retically the maximum blood amount could reachtfjay (at slaughter amount of 48 thousand
chickens per working day).

The available amount of other slaughterhouse walstevaries depending from slaughterhouse
load. The given amount of 14,69 t/working day coisgs of alimentary and intestinal canal
and its contents, heads, legs (only paw withounishand without free water. This amount was
calculated by considering percentage of live wemfhe¢ach component. Amount of slaughter-
house waste is in average of 27,5% resulting figmweight, including 6% of pile and 5% of
blood. This number includes only associated wateitected in chickens live weight). Free
water is not included in this calculation. In preetwater is used for waste transportation to
utilization plant and before utilization (prepacatiof bone-meal) the transportation water is
separated from waste flow. It is assumed that waatesportation flow consists of 75% water
and 25% waste. About 40-50% of free water remaingaste flow after the separation. In the
next step wastes are filled in utilization camédraated, dried/cooled and as a result having
bone-meal produced. Piles are transported sepdratacther waste.
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3) Waste from poultry meat processing ~ 390 t/year

Poultry farm “ ekava” is the biggest poultry meat producer in latWhere are two kind of
organic waste left after the poultry meat procegsin
waste from sausage production — meat leftoversr@nded poultry bones — at least 0,6
t/working day and 150 t/year
waste fat and oil from wastewater filter settlerd40 t/year

50% of waste from sausage production could beivelgtcalled “poultry meat” (since this
material consists of tendons, cartilages, marrote§ eand dry matter could be about 30%.
Other 50% from this feedstock is minced bones. Téesistock is resulting from meat-bone
mechanical treatment; after all useful parts arehaegically extracted. The consistence of this
feedstock is something like minced meat. Theresaree seasonal fluctuations in this kind of
biomass availability — more is available in sumnidre ratio winter: summer is 1. 2he ratio
given is valid for this year 2008. In future bothadable amounts and winter: summer ratio
could change. This is due to planned meat procggdant reconstruction works with aim to
increase production output. This feedstock is eulyaised for bone-meal production.

Waste fat and oil from filter settlers are periadlig cleaned 3 times per wedkat and oil ac-
cumulates in fat filter settlers installed in wast&ter collecting system. This is also technically
possible to install fat cutters to separate famfnwastewater flow. If this will be found eco-
nomically feasible, there is a possibility thatsttkind of equipment could be installed. This
waste product is currently delivered to other conydfar utilization.

4) Sludge from biological wastewater treatment ~ 28year (dry matter)

There are three biological wastewater treatmenttplan ekava parish. According to the wa-
ter database of the State agency of “Latvian Emvitent, Geology, and Meteorology Agency”
the annual amounts of wastewater treatment slucige a

poultry farm “ ekava” ~ 410 t/year (8,2 t/year of dry matter)

Ltd “© ekavas nami” ~2 t/year (0,018 t/year of dry matter)

Ltd “Olekte” ~ 70 t/year (17 t/year of dry matter)
However, considering the comparatively small amswitwastewater sludge, due to the spe-
cial legislation that restricts the use of sludgdaatilizer, it is not economically feasible tc in
clude them in biogas production.

To ensure the optimal nitrogen and sulphur condening the digestion process, it is necessary
to add about 5000 t/year of energy crops (maizgrass silage) to this biomass. The possibili-
ties for purchasing additional energy crops muduber investigated.

Planned amounts of biogas are following:
Amount of . . Methane | Methane
Type of bi Dry mat- Biogas Biogas
. iomass, . . content, amount,
biomass ter yield m3/t | vyield, m3
t/year % m3
ES:;'”V ma- 1300 min 15% 56 72 800 55 40 044
Slaughter- 5000 25% 180 900 000 60 540 00D
house waste
Meat proc- 390 70% 378 147 420 60 88 452
essing waste
Energy cropg 5000 30% 162 810 00D 53 429 300
TOTAL 11 690 1930 000 1097 792
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The information about available biomass foekava parish was collected during interviews
with potential project developer — project analgsthe poultry farm “ ekava”. Information
about biomass availability in the region also waflected from the information materials
available about ekava parish, territory development plan, from $tt@te agency “Agricultural
data centre” and the State agency of “Latvian Emwirent, Geology, and Meteorology
Agency”.

Biogas Site 2: Sesava parish

For biogas site following types of biomass are ladeé:
Manure from new stable of farm “Rud& which will be finished in spring 2009. Total
planned amount of cattle manure ~ 9000 t/year.
Cattle dung (with straw) — 3600 t/year.
Maize silage produced on ~ 200 ha. Planned amodftttha, totally 8000 t/year.

The main supplier of biomass will be farm “Rude which could be also a co-owner of the
biogas plant. Access roads and biomass storagesinicture will be constructed and finalized
together with new stable (spring 2009). There isdgmad system for delivery of maize from
fields for silage production. Silage will be prepdrand stored in piles near to the stable and
biogas plant. Farm “Rudé& has all necessary machinery for silage produrctio

Planned amounts of biogas are following:
Type of Abm ount of Dry mat- Biogas Biogas Methane Methane
: iomass, , : content,
biomass ter yield m3/t | vyield, m3 amount, m3
t/year %
Cattlema- | 30 tx 300 8% 26 234 000 60 140 400
nure animals = 9000
Cattle dung | _ T2 1X300 | i 1506 60 216 000 60 129 600
animals = 3600
Maize silage 8000 33% 200 1 600 000 52 832 000
TOTAL 20 600 2 050 000 1 102 00(

The information about available biomass for paficylant was collected during interviews
with possible project developer — manager of thenféRude i”. Information about biomass
availability in the region also was collected frtine same person, as well as from the informa-
tion materials available about parish Sesavatoeyrdevelopment plan, during interviews with
other local entrepreneurs and from the State ag&mycultural data centre”.

Biogas Site 3: Zaube parish
There are several types of biomass available ilomneg
1) Cattle dung with straw bedding ~ 832 t/year

This feedstock is available from Zaube cooperaéixport storage of animals and from farm
“Kalna Berzini”.

Currently cattle dung from export storage of coapiee is collected and stored. Cooperative
does not have land where to take out dung. Theaa iaterest from co-operative to give away
the dung for somebody who would be interested ke ta At the moment there is no payment
planned for the dung from cooperative. Storagedated 30 m from planned biogas site.
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Farm “Kalna Brzi i” as potential co-owner of biogas plant will beerested to deliver dung

for processing. Farm is located 1,8 km from theepbél biogas site. Road infrastructure is
satisfactory. 1,8 km gravel road is available. €ntly dung is collected in piles on field. It is
planned to construct storage for 1-week dung capdéiom farm dung will be delivered to the
biogas site directly for filling in reactor. Dungilivoe delivered by farmer. There will be no
payment requested from biogas plant.

2) Waste from slaughterhouse, ® and 39 category animal waste ~ 42 t/year

There are about 20 animals slaughtered per weelo-operative slaughterhouse. Currently
animal waste is collected by specialized compaitaudghterhouse waste is collected in under-
ground storages ~ 203located 70 m from planned biogas site. Transportavehicle could
be used to deliver animal waste to bioreactors planned that®*icategory waste and bones
will still be delivered to the animal waste coliect company.

3) Sludge from biological wastewater treatment ~ 70year

Sludge from Zaube village wastewater treatmenttpkavailable for biogas production. Bio-
logical treatment facilities are located 800 m fra@tanned biogas site. Concerning sludge
treatment in bioreactor agreement with local mypatiy should be achieved. At the moment
municipality does not have solution for sludge disd.

4) Grass silage ~ 875 t/year (dry matter)

Climatic and agro technological conditions are sugitable for maize growing. Grass silage is
produced for animal feeding; extra amount will bbeduced for biogas. Totally 350 ha are

available for silage production in radius of 12 &nound planned biogas site. For 9900 t calcu-
lations areas of radius on 15 km are encounten@d.ieighbors are interested to rent fields for
green biomass production.

5) If needed, possibilities to attraatiditional biomass from other companieslaughter house
in C sis, M Ipils dairy can be discussed.

Planned amounts of biogas are following:

Tvpe of Amount of Biogas Biogas Methane | Methane
bi)cl)rr)nass biomass, Dry matter | yield, ieldg M content, amount,
t/year m3/t yield, % m3

Cattle dung 832 Min 15% 45 37 440 60 22 464
Animal waste 42 180 7 560 60 4536
Wastewater )
sludge 70 Min 15% 35 2 450 57 1397
Grass silage 9 900 30% 162 1 603 800 52 833 976
TOTAL 10 844 1 651 250 862 373

Information about available biomass amounts wavigeal by potential project developer —
owner of farm “Kalna Brzi 1", as well as collected from discussions with ateector special-
ists in region, information published by State agebAgricultural data centre”, information
published in Csis region development plan and Zaube parish irdtion materials.
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Biogas Digestate Utilisation

Biogas Site 1:  ekava parish

Digestate could be utilized as fertilizer. Alreastyw poultry farm “ ekava” has contracts with

other farmers and vegetable farms about sale oftrgamanure as fertilizer. At the moment
special storages for digestate are not availaliiey Wwill be constructed during the project im-
plementation. The calculated amount of digestal®i200 niyear.

Biogas Site 2: Sesava parish

The farm “Rudei”, which will be the main biomass supplier, curtlgroperates more than 500
ha agriculture land. Operations are organized diusga~ 15 km around potential biogas site.
Therefore digestate will be used for fertilizatioinfarmland. Farm premises are located near to
the planned biogas site. The new farm lagoon typeure storage with capacity of 6000 m3 is
constructed. Lagoon will be later on used for digtesstorage. The calculated amount of diges-
tate is 17 900 riyear.

Biogas Site 3: Zaube parish

The farm “Kalna Brzi i”, which will be the main green biomass supplieufrently operates
more than 120 ha of agriculture land. Also seveeahbour farmers are interested to rent their
fields for biomass production. Digestate will beddor fertilization of mentioned fields, in the
radius ~15 km around biogas site. Operator at thenemt does not have special machinery for
liquid manure disposal. Technique will be obtairkoting the project implementation phase.
Special storages for digestate will be the parbiofjas plant project. From planned biomass
amount about 8600 m?3 of digestate will be prodymedyear.

However, planned biomass has high dry matter coniérere could be necessity to add water,

whey or other material to balance the biomasshis tase the amount of digestate will in-
crease.
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Results within Step 2: Selection of the biogas neig hbour-
hood

Sale of energy in the neighbourhood of the biogas p lant

Biogas Site 1:  ekava parish — poultry farm “ ekava”

Since most of the biomass will be delivered fronulpy farm “ ekava”, this farm is selected
as potential site for biogas plant. Location of lpgufarm in the territory of ekava parish is
given in Figure 5.

Fig.5. Location of poultry farm “ekava” in ekava parish
In next step the possibility for sale of energyhis case is investigated.

Based preliminary calculations it was assumed ‘thakava” biogas plant could have an out-

put of:
Electrical capacity 530 ky/
Heat capacity 590 kw

Sale and Purchase of Electricity:

Technically and legally it is possible to sell éiaxty by connecting to grid. Probably there
will be need for transformation station.
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Site name: poultry farm “ekava” Figure Comments

Distance to the general electric grid in me- <2 km Located on farm’s border
ters:

Voltage of the general electric grid nearby 20 kV 2 lines

in kV:

Space for transformation station on-site i Space is available

m2: F
Use of Heat:

Heat will be used for self-consumption. CurrentBahis produced using natural gas. Biogas
production could reduce fuel costs for heating.hdigheat demand is in winter when heat is
used for heating of premises.

Brief description of heat use
kW/|(incl. temperature demand) |Distance to heat customer in meters

Planned plant size in kWel 530
Heat Supply Total in kWth 590
Heat Supply Summer 566
Heat Supply Winter 389
Heat Demand in Summer 3330]chicken breeding up to 2 km
Heat Demand in Winter 25000(chicken breeding, heating  |[up to 2 km

Remaining Heat Load Summer| -2764
Remaining Heat Load Winter [ -24611
Since poultry farm “ ekava” has stable heat load during the summehneall from biogas plant
could be used for chicken breeding.

Biogas Site 2: Sesava parish — RZS ENERGO biogas pl ant

As potential site for biogas project developmento@ation near to the biggest animal farm
“Rude i” is selected.

Farm “Rudei” was established at 1995 with specialization iitkrproduction and grain pro-
duction. Till sugar reform at 2007 important sest@s also sugar beet. Farm is operating more
than 500 ha land, organized in rather big fieldsl &uality is high. Production buildings and
fields are located close to good quality accessigo&lectricity is supplied by State owned
electricity operator Latvenergo. Communication eys are Lattelecom and LMT.

Number of cattle is more than 300, including 12@ydaows. Constructing of new stable for
cows is going on, with 300 places. It is planneddaige total number of animals till 600, in-
cluding dairy cows and young stock.

For biogas project development recently separatgpany is formed Ltd.“"RZS ENERGOQO”,
where shareholders are farm “Rutleand board member of farm “Rudié&.

Location of potential biogas plant RZS ENERGO isrked near to the production premises
and stables of farm “Rudg. Location is indicated in Figure 6.
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Fig.6. Location of potential RZS ENERGO biogas plarSesava parish

Initial calculations of energy production:

Amount of biogas, | Energy production | Total produced

Site name: RZS Energo m3 coefficients KWh energy, kWh
Total energy 2 050 000 5,5 11 275 000
Electricity 2 050 000 2,11 4 325 500
Heat 2 050 000 2,34 4 797 000

Planned operation per year: ~ 8000h.
Installed electrical capacity: ~ 540 kW

Sale and Purchase of Electricity:

Site name: RZS Energo Figure

Comments

Distance to the general electric grid

: _ 200
INn meters:

Voltage of the general electric grig

Farm “Rudei” has 400/230V 3 phase elec-

nearby in kV: ? | tricity connection. It is planned to use samge
infrastructure for biogas site.

Space for transformation station on- Transformation station already exists, sing

site in m2: 15 it was constructed together with farm. Dis-

tance to the planned place of digester ~ 300

m.

e
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Use of Heat:

Brief description of heat use
kW (incl. temperature demand) Distance to heat customer in meters
Plant size in kWel 540
Heat Supply Total in kWth 600
Heat Supply Summer 576
Heat Supply Winter 396
Heat Demand in Summer 0
Heat Demand in Winter 150
Remaining Heat Load Summer 576
Remaining Heat Load Winter 246

There are no clear decisions concerning heat atjaits. However several alternatives are
undergoing discussions:

Alternative 1:Potential biogas site is located ~ 1 km from vild@ervircava where it could be

possible to provide heat for apartment houses. Meweluring last years district heating sys-
tem among residential houses is destroyed and aibpulhas established individual wood
heating premises for each building. Also finanai@iation in this region is weak, which cre-
ates high risks for economical feasibility of atiative.

Alternative 2: Part of heat will be used for farm “Rudéself-consumption. Since important

activity of farm will be milk production, hot watevill be needed for sanitation of milking and

milk storage facilities. There are no clear caltatss made for hot water consumption, how-
ever, this could be a realistic alternative forthmasumption in summer and winter.

Alternative 3: To use heat for grain draying. Farm “Rudes also a grain producer. It would
be possible to establish a grain drying unit. Hosven this case heat consumption would be
ensured only for few months, during harvest season.

Alternative 4:1s to look for new business possibilities, whiculd be developed near to the
biogas site. Currently fish production or greentesuare discussed, however no detailed calcu-
lations are started.

Biogas Site 3: Zaube parish — Zaube biogas plant

Agriculture cooperative ,Zaubes koopevat is operating since 1998. Currently there aré 13
members, dairy and cattle farmers, 7 from Zaubeslpa€Cooperative is dealing with resource
supply as well as sales and marketing activitiesrfember’s needs. Cooperative is operating
slaughterhouse. “Zaubes kooperat Slaughterhouse has permission for slaughtecattie,
sheep and gouts. Cooperative is successfully mdnagene of the farmers, owner of biologi-
cal farm “Kalna Brzi i”. Main types of biomass available for biogas froooperativeare:

Waste from animal slaughtering

Dung with straw bedding from export storage

For biomass production most important agricultunel @rocessing enterprises in neighbour
territories are following:
M Ipils dairy (“M Ipils Piensaimnieks” Ltd.) that produces cheese lauiter is lo-
cated about 26 km from Zaube village. Whey is aidéd upon agreement.
C sis slaughterhoused $C“Ruks” C su gaas kombints), one of the biggest and
most important meet processing enterprises in Aatvocated about 50 km from
Zaube, animal waste is available upon agreement.
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Slaughterhouse “Senlejas” Ltd. in Keipene parisHosated about 11 km from
Zaube village.

For Zaube village biological wastewater treatmdahpwith capacity of 25,543 th¥year is
constructed.

The only electricity provider in parish territorg state company “Latvenergo”. Telephone
communications is provided by JSC “Lattelekom” &€ “LMT".

Zaube village boiler house is heated with sawdbee to the reduction of economical activi-
ties (wood processing) in region, problems with éiast supply have started. The main con-
sumers of DH system are school, administrationdmgls, and apartment houses.

There is no national gas grid available in region.

Drinking water sources are boreholes and wells.égtiality is negatively influenced by high
iron content in underground water.

A place close to Zaube cooperative slaughterhondecharcoal production plant is selected as
a potential biogas site. This site is located Iybfflom the center of Zaube village, 2,5 km from
boiler house and 1,8 km from farm “Kalnari i”.

Location of potential biogas plant near to Zaubkge is given in Figure 7.

Fig.7. Location of potential Biogas plant in Zawikage
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Initial calculations of energy production:

Site name: Zaube biogas | Amount of biogas, I_Energy p_ro_duc- Total produced
tion coefficients,
plant m3 KWh energy, kWh
Total energy 1651 250 5,2 8 586 500
Electricity 1651 250 2,03 3352 038
Heat 1651 250 2,18 3599 725

It is planned to install 420 kWCHP unit operating 8000 h/year.

Sale and Purchase of Electricity:

Site nameZaube biogas plant

Figure

Comments

Distance to the general electric
grid in meters:

200

Distance to the transformation unit

Voltage of the general electric
grid nearby in kV:

Slaughterhouse has 400/230V 3 phase e
tricity connection. It is planned to use san
infrastructure for biogas site.

ec-
e

Space for transformation station
on-site in m2:

Transformation station is already con-
structed 200 m from biogas site (see Figu
8). Currently it is serving slaughterhouse.
is planned to achieve permission to use tf
transformation station also for biogas acti

re
It
nis

ties.

Fig.8. Existing electricity transformation station
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Use of Heat:

Brief description of heat use
kw (incl. temperature demand) Distance to heat customer in meters
Plant size in kWel 420
Heat Supply Total in kWth 450
Heat Supply Summer 432
Heat Supply Winter 297
Heat Demand in Summer 0
Heat Demand in Winter 150
Remaining Heat Load Summer 432
Remaining Heat Load Winter 147

There are no detailed calculations made concerméa consumption, however, several alter-
natives are discussed:

Alternative 1: Heat energy could be used for hot water premaratnd for cooling proposes in
slaughterhouse. Slaughterhouse is located abounlfd0m biogas site. Since these are related
companies, this could be economically sound satutio

Alternative 2: Heat could be sold to charcoal producer. Charpoadiuction plant is located
about 100 m from biogas site. In this case heatateinis ensured for the whole year. Agree-
ment should be achieved on cooperation conditions.

Alternative 3: Transporting produced biogas to the village argdalling a CHP plant in vil-

lage. Electricity could be sold to JSC “Latvenergbtt heat — for municipality. This is the
most complicated model from the administration poirview.
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Results within Step 3: Selection of the Biogas Site itself

Requirements towards the biogas plant site
Biogas Site 1:  ekava parish — poultry farm “ ekava” biogas plant

As potential site for biogas production poultrynfiaf ekava” is selected. The territory of poul-
try farm is given below in Figure 9.

Fig.9. Territory of poultry farm “ ekava”
The total farm’s area is ~ 100 ha (1 000 009 amd according to the information from repre-
sentatives of farm there will be no problem to fim&pace for construction of biogas plant,
including proper planning of environmental, tranggtion, communication and other aspects.

Available space

Site name: poultry farm “ekava” Figure | Comments

Space for Biogas Plant (in m2) *

Space for the storage of biomass on-site: *

Space for the storage of biomass at the producer *

Space for the sludge storage 4000 Space curresely for
chicken litter storage

* - total farm’s area is ~100 ha.
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To have more detailed view on potential biogas tplecation, in Figure 10 are given four pic-
tures from poultry farm “ ekava” operation processes:

Chicken sheds

Chicken litter storage

Sufficient Road Access

Chicken shed with natural gas boiler

Local wastewater treatment plant
Fig.10. Pictures showing poultry farm ékava” operation processes

Site name: poultry farm “ekava” Figure Comments

Distance to intersectorial road (in km) 2.5 Disetbe Road A7

Additional site requirements

Site name: poultry farm “ekava” Yes| No Comments

Site access for trucks possible

Soil contamination is unlikely

Soil is suitable for industrial construction

Planning instrument prohibits biogas plant

on — site

Planning instruments foresees residential,

cultural or nature protected areas nearby

Residential, cultural or nature areas exist in There are some existing reside

the proximity tial areas around the farm (about
150 m from border) as well as
farm is located in nitrogen vul-
nerable zone
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Ownership structure

Site name: poultry farm “ekava”

Who is the owner of the selected site:

Partly JB@triu fabrika “ ekava™
(poultry farm)

Will the owner also be the operator of the bioga

plant

(%2

Yes

Is there a basic possibility to buy the land

Yéagecessary

Biogas Site 2: Sesava parish — RZS ENERGO biogas pl

Available space

ant

D

ck

Site name: Sesava biogas plant| Figure Comments
RZS ENERGO
Space for Biogas Plant (in°n 10 000 Territory available for biogas production
site — fermenters, gas storage, electric g¢
erator, auxiliary facilities, territories. Clos
dairy farm, infrastructure.
Space for the storage of biomasgStorage Silage storage place is located near to th
on-site: facilities dairy farm. Silage will be produced and
are existing| used for both objectives — animal feeding
and biogas production. Silage storages 3
located ~ 150 m from planned digester s
For manure auxiliary storage of 100 im
placed near to stable. This storage will b
used also for manure storage before fillin
in digester.
Dung will be stored near to the young std
farm before delivery to the reactor. Con-
crete storage available.
Space for the storage of biomass---
at the producer
Space for the sludge storage Storage| For digestate storage lagoon type manur
facilities storages will be used. Lagoons are con-
are existing| structed as 6000 m3 manure storages fof
dairy farm.
Sufficient Road Access
Site name: Sesava biogas plant, RZS ENERG{@ure Comments
Distance to intersectorial road (in km) 4 Distatwéhe 1.grade state
level road, asphalt paved
Distance to the local road (m) 200 Distance to Zhgrade local
level gravel road.

The picture of planned biogas plant site is giveRigure 11.
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Fig.11. Planned biogas plant site with dairy fatmder construction) and manure lagoon

Additional site requirements

Site name: Sesava biogas plar
RZS ENERGO

ntyes

No

Comments

Site access for trucks possible

Road infrastructure is developed. It is al-
ready used for farm needs.

Soil contamination is unlikely

Environmental regulations will be observe

during planning and construction of biogas

plant.

D

Soil is suitable for industrial
construction

Farm production buildings are located neg
to the planned site. Geological investigatic
will be made during planning phase.

=

n

Planning instrument prohibits
biogas plant on — site

Sesava parish territory development plan
was approved in May 2008. Planned terri-
tory is assigned as agricultural production
territory. Approval from local authorities
should be requested and received before
initiation of the project. Since this is forma
procedure and biogas project would only
improve situation of local territory, there
should not be problems to receive approv:
of project.

Planning instruments foresees
residential, cultural or nature
protected areas nearby

There are no residential, cultural or nature
protected territories indicated near to the
planned site. Territory is indicated as agri+
cultural production and related processing

territory.
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Closest residential area is located in village

Bervircava. Village border is located ~ 10(
Residential, cultural or nature m from farm.
areas do exist in the proximity River Vircava with protection area is located
~ 500 m and culture area manor “Nameja’
~1 km.

Ownership structure

Site name: Sesava biogas plant, RZS EN-

ERGO

Who is the owner of the selected site: Farm “Rudand one of the managers of
farm “Rude i”

Will the owner also be the operator of the | Yes

biogas plant

Is there a basic possibility to buy the land Thedles property of farm “Rudé’. Land
rent contract for 20 year period is made.

Biogas Site 3: Zaube parish — Zaube biogas plant

Available space

Site name: Zaube biogas plant Figure Comments

Space for Biogas Plant (in°n There is total land area of 1 ha planned for
biogas site. Currently ownership for land|is
10 000 | under clarification. If land will not be suf-
ficient, extra m2 could be acquired from
farm “Kalna B rzi 1”.

Space for the storage of biomass It is planned that biomass will be stored at

on-site: producer sites (farm “Kalna Bzi 1",
slaughterhouse, wastewater treatment
plant).

Space for the storage of biomass Producers have already established places

at the producer for biomass storage. Sizes are sufficient.

It is not decided about green biomass (si
lage) preparation and storage technology —
in piles or in round bales.

Space for the sludge storage Digestate will beedtat biogas produc-
tion site. Space is sufficient, therefore it i
planned to develop lagoons for digestate
storage. Investments in lagoons are lower
that in concrete or steal storages.

|2}

Sufficient Road Access

Site name: Zaube biogas plant Figure Comments

Distance to intersectorial road (in km 0,25 Grawald Lgatne — Skweri.

A view from potential biogas plant to the cooperatiZaubes Kooperats” slaughterhouse is
given in Figure 12.
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Fig.12. View from the potential biogas site to do®perative ,Zaubes Koopenat” slaughter-

Additional site requirements

house

Site name: Zaube biogas
plant

Yes

No

Comments

Site access for trucks poss
ble

Potential biogas plant site is located on crosst

roads. There is a good road access constructed,

since charcoal production site and slaughter-
house both are served by the same road.

Soil contamination is
unlikely

Precautions will be taken to avoid possible sqi
contamination from operations. Recommenda-

tions of regional environmental board will be
followed during plant construction.

Soil is suitable for industria
construction

Location is exhausted gravel excavation placg

Planning instrument prohibt
its biogas plant on — site

Biogas production in parish development plan i

pointed as one of priorities.

Planning instruments fore-
sees residential, cultural or
nature protected areas
nearby

Planned site is located in remote rural area.
There are no planned residential, cultural or n
ture areas in close vicinity.

Residential, cultural or na-
ture areas do exist in the
proximity

There are agriculture and production territories

in direct proximity. Closest residential area is

D

a_

located ~ 250 m from planned site (farm house).

Village houses ~ 2 km.
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Ownership structure

Site name: Zaube biogas plant

Who is the owner of the selected sife: At the mamnisere are 2 owners for site. Processes
are started to hand over ownership to one person|—
owner of farm “Kalna Brzi i".

Will the owner also be the operator p¥es, it is planned that farm “Kalna &i i” will be

the biogas plant one of the owners of biogas plant.

Is there a basic possibility to buy the Land will be leased to biogas plant company with

land long-term lease agreement. Also possibility to rco
porate land as initial investment in new company is
discussed.
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Results within Step 4: Optimising the soft requirem ents for
selected sites

Biogas Site 1:  ekava parish — poultry farm “ ekava”

Poultry farm “ ekava” is the biggest poultry meat producer in laatvith more than 40
years of operation experience. Stuff responsibidife development of poultry farm is
very active and showing serious interest for prepdsiogas project development.
Poultry farm “ ekava” is one of the main employers irkava parish, therefore mu-
nicipality and local inhabitants are interestedfurther development of poultry farm
“ ekava’.

During the last few years when new residential @sraund farm were built, some con-
flicts among inhabitants and poultry farm regardodpurs arisen. Building a biogas
plant could give significant contribution for satg this problem.

Potential project developer has participated irgagoconferences, visited several bio-
gas sites in EU and made an investigation of egpeés of anaerobic digestion of poul-
try manure in other countries. Consultations wittal representatives of biogas equip-
ment suppliers are started.

Know-how will be gained during seminars and alsorfrequipment suppliers that will
be selected during tender procedure.

Biogas Site 2: Sesava parish — RZS ENERGO biogas pl ant

Farmer, who will be developer of the project, hasvpd himself as active, open
minded, successful agriculture producer and employeegion. Good relations with
local population and administration are established

As substantial issue — positive attitude of thekisatowards Sesava biogas project
should be pointed. Project developer has good €ingrhistory. Therefore, during pro-
ject idea presentation for bank representativesfirtoation was received about possi-
ble support. This is important point, since biogasject is capital intensive activity,
which could cause difficulties for many companieswarent Latvia financial situation.
Potential project developer has visited severagdsosites in EU, developed by differ-
ent equipment suppliers. Gradually know-how is gdinAlso consultations with local
representatives of biogas equipment supplierstarted.

Concerning technical and economical issues, catgulls of Research and training
farm “Vecauce” biogas plant (60 km) and Latvia Agiture University (28 km) spe-
cialists consultations are available.

Biogas Site 3: Zaube parish — Zaube biogas plant

The area where biogas plant is planned is remoé&t megion, with no highly developed
business activities. Region has lowest possibleldgwment index in Latvia. Therefore
support is possible as for development activitiesnf different institutions. Usually
grant application projects from low developed teries receive additional points dur-
ing evaluation process.

Potential project developer is active and succédsiginess developer. He has good
cooperation with local authorities, as well asestatel institutions.
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Project developer has started cooperation with iadtiniversity of Agriculture. Tests
for biogas yields of different local green biomdgpes are started. Results are not

available yet.
Know-how possibly will be gained during seminarsl atso from equipment suppliers

that will be selected during tender procedure.
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