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Erazilian Courtry Profile _
Five years ago, in the country there were less than ten imtiatives related with biogas use,
includmg experiments m landfills, wastewater treatment plants and farms.

Today there 1s a remarkable project with a generating capacity of 20MW m Sao Paulo.
There are also more than ten energetic recoveries (100 to 500kW steam) of biogas m
brewertes and dozens of small scale (50 to 200kW) of electric generation with biogas n
farms.

More than forty projects of biogas recovery are bemg designed and submitted, with electric
capacities ranging between 1, 5, 10 until 20MW (m the State of Sao Paulo) and 60MW (m
the State of R1o de Janewo).

In Rio de Janewro, the World Bank has supported a project replacing of a large open dump
by a landfill. There are many other opportunities like that i the country, attracting interest
and research on thewr feasibility.
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Owner Municipality State of :;:Ii:?i::d“;i:ll]::i"{:d} ~ Year of start
ANACONDA Santa lsabel 5P 850 2002
CORPUS Indalatuba 5P | 140 2002
EPPO Itu SP | 100 2001
ESSENCIS Caleiras 5P | 5000 2003
ESTRE Guarulhos 5P | 2000 2004
ESTRE tapevi 5P | 800 2005
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NEWS in the report
Synthesis of CDM projects on biogas recovery in Brazilian Landfills

Name State Waste Opening Closing Usze/Methodology
(t/day)
Canabrava Landfill BA 2.800 1974 2001 Flaring/ ACMO0001
Vega Landfill BA 200 1997 2010 Flaring/ ACMO0002
Marca Landfill ES 1.000 2002 2017 Flaring/ ACMO0001
Auri Landfill PA 402 1990 2010 Flaring/ ACMO0001
Nova Gerar Landfill RT 2.000 2003 2023 Flaring/ ACMO0001
Sil Landfill RS 1.4. 2001 2014 Flaring/ ACMO001v3
Lages Wood Waste sSC 746 2005 2015 Burning
Biomass/AMSII E
Anaconda Landfill SP 419 2000 n.a. Flaring/ ACMO001v3
Bandeirantes Landfill SP 7.500 1979 2006 20MWe/ ACMO001
Caieiras Landfill SP 2.000 2002 2020 Flaring/ ACMO001
Embralixo/Araina SP 148 1990 2013 Flaring/ ACMO0001
Landfill
Estre/Ttapevi Landfill SP 200 2001 2014 Flaring/ ACMO001v3
Estre/Paulinia Landfill SP 1.637 2000 2010 Flaring/ ACMO001v2
Estre/Terrestre Landfill SP 1n.a. 2003. 2023 Flaring/ ACMO001v3
Lara Landfill SP 560 1987 2014 Flaring/ ACMO001
Onyx Sasa Landfill SP 493 1996 n.a. Leachate
Evaporating/ AM0011
Quitatina Landfill SP 1.000 2007 2014 Flaring/ ACMO001v3
Sd0 Jodo Landfill SP 5.479 1n.a. n.a 20MWe/ACMO001
18 CDM projects BR 27.990
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NEWS in the report

Synthesis of CDM projects on biogas recovery in Brazilian farms

Name State (Pigs) MDI. project Use/
Opening Closing MDI. Methodology
Becker farm MG n.a 2003 2010 Flaring/ ANO016
Farms (8 units) BT 14.550 2005 2015 Flaring/ ANMO016v2
Farms (4 units) BA 15.550 2005 2015 Flaring/ AMO0O16v2
Farms {10 units) PR 32.530 2005 2015 Flaring/ ANMO0O16v2
ES
Sadia Associated Farms PR 44, 850 2004 2014 Flaring/ ANMO016
(2 units) SC
Farms (15 units) PR 51.491 2005 2015 Flaring/ ANO016v2
| 2
SO
Farms (10 units) ES 61.140 2005 2015 Flaring/ AMO016v2
MG
SP
Farms (14 units) MG 62.700 2005 2015 Flaring/ AMO016
0O
Farms (49 units) ES FRTTT 2005 2015 Flaring/ ANO016v2
MT
MS
L% LGy
Farms (24 units) PR B8.580 2005 2015 Flaring/ ANMO016v2
S
RS
Farms (24 units) DA Q0. 270 2005 2015 Flaring/ ANMO0O16v2
3O
MS
I\-{[T
Farms (22 units) 2005 2015 Flaring/ ANO016v2

Source: www.mct.gov. br/clima (CDM pro;ects)



FedsmlLawi 8052051

FBdsmlLaw® 0590 a1al ﬁ i

Tarhnileal Infarm aton

The Ministry of Cities 15 conducting an assessment for LFG to energy projects in the

following municipalities®:
Gravatai RS Porto Alegre RS; Passo Fumlo RS; Florifm{'}polif: SC. Curitiba PR;
Londrina PR; Marmga PR; Gotania GO, Distrito Federal DF; Campo Grande M,
Americana SP; Santos SP; Guarulhos E)Ih Santo Andre SP; Belo Horizonte MG:
Nova Iguacu RJ; Duque de Caxias RI; Sio Gongalo RJ; Mesquita RJ; Niteroi RI;
Recife PE; Olinda PE; Maceo AL; Sdo Luis MA: Caucaia CF- Tanra de Freitac
BA, Camacari BA; Manaus AM; Fortaleza CE; Belem PA &
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Some projects of Clean Development Mechanism 1n landfills include electric generation.
Until 2005, one with 20MW 1s nstalled.

Breweries are converting boilers that burn natural gas or oil to burn also biogas, with
pavback of conversion in 4 months.

Farms are generating electricity with biogas (50 to 200kW), with payback of 10 months.

A barrier to be considered is the monopoly on gas pipeline transport and trade. Also the
transport 1n bottles 15 controlled.
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Current infertational cooperation i | Brazil include the agreement with the Japanese
Government to develop studies and evaluation of biogas potential (US$979.300,00)
and the agreement with UNDP to develop a new editton of Nattonal Inventory of
GHG trom waste management and a network related (US§100.000,00).
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Minstry of Cities (MCidades) www.cidades. zov.br
Ministry of Environment (MMA ) www.mma. gov.br
o National Fund of Environment (FNMA)
WWW.mma.gov.br/port/fima/index. cfim
Minstry of Science and Technology www.mct. gov.br/clima
o Intermimsterial Comnussion of Global Climate Change
www.mct.gov.br/clima/cimge/default htm
National Statistics Foundation www.ibte. gov.br
National Bank of Economic and Social Development (BNDES)
http://'www.bndes.cov.br/empresa/default. asp
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Annex 1

Ministry of Cities's Synthesis of some Brazilian landfills

Landflls
Name/ State Amount of waste
Mame or the unit Municipality Total Dom+Pub | Medical | Industrial | Construction | Treesand | other
(ress

Alagoinhas/BA Sanitary Landfll Alagoinhas/BA 246166
Anapolis/GO Landil Anapolists0 609369 600492 Gar.7
Aparecida de Aparecida de
GoidnialGo Sanitary Landfil (GoidniaGo &4 4620 751200 934200
AracajulSE Cpen dump Araca|u’sE 23535 1376549 100954 & /587
AracajulSE Small Sanitary Landfill | AracajufSE 11892 11892
AracruzES AMBITEC Aracruz/ES 605500 225000 50,0 300000 80000
AracuaiMG Landiil AracLaiiG 22100
AraguainalTQ Controled Landfil AraguainaTo 2558190 203126 5065
AraguainalTO Controled Landfil AraguainaTo 1863360 f2424400 1 320000 3021[1]
Arapiraca/AL Sanitary Landfll ArapiracalAl 649500 64 4500 1800
ArcosMG Landfill Amancio Ales | ArcoshG 43000 35000 5000 3000
ArcosMG Landfill of inerts ArcoaMiG 9.600,0 96000



Annex 2

Ministry of Cities's Synthesis

of some Brazilian landfills

Total of Wiaste from
Type, according (a1 o= T otart of waste in F'HI"EVI .
Marne/state Marme of landdfll icinall o Operator e place municipalifies
tan

AlagoinhasiBA sanitary Landfil sanitary Landfil the same Mlunicipal ity 20010 na
AndpolisiG0 Landfil Contraled Landfill the same Private company 1999 B0.93E Y hio
Aparecida of Goiinial30 sanitary Landfil Dpen Durmp the same Mlunicipal ity 2002 84.462 0 na
AracajulSE Open Durmp Confroled Landfill the same Mlunicipality 1956 235.328,3 na

sanitary small scale
AracajulSE "ala seplica technology of BSS the sarme MWunicipality 11832 hio
AracruziES AMBITEC sanitary Landfil the sarme Private company 1994 BOSS 0 ho
AraguaiMG Landfil Contraled Landfill the sarme MWunicipality 2003 22100 hio
AraguainalTO Confroled Landfill Gontraled Landfill the same Private company 1998 26513,0 no
AraguainalTO Confroled Landfill other the same Mlunicipality 2003 186.336,0 no
AraguariflG Controled Landfill oanitary Landfill the same Private cornpary 2001 hio

Unit of freatment
AraguarifG Inciner ator incineration the same Private company 2001 no
Arapirac alAL oanitary Landfill oanitary Landfill the sarme Wunicipality 1997 64.980,0 hio
AraraquaralSP Confraled Landfill Confroled Landfill the same Private company 1975 Yes
AraraguaralSP Balsdo other the sarme Private company 2003

Unit of freatment
AraraquaralSP Inciner ator incineration the same Private company 19310 Yes




Annex 3

Ministry of Cities's Synthesis of some Brazilian landfills

Chatacteristics
Name ofthe Eruironmertsl Imper | oo G Leachete re | Loasrete | Mermal | Extemal Environm lilasts Animals Paople
HameS ete il nuﬂ:ﬁ:rTni Limits | Ofice. | meabil :::e s drain re-::llji r:EitE*::r:uIa’o:-r:IE ?;:;in Leacets | Leautmte | Seuuriy M;r:glrin hu?‘nh F'E:iir‘lt el
zatian v Tireatment | Treatment R
4 bitz]

Abgointes/BA Saniary Landill | Motliceneed Yas Yes | Yes Yes Ho Yas Yas Ho Yes e Ho Yas 10
ArEpoleiG0 Landhl Hotlicensed Yes Ho Wes Caily Yes Ho Ho Yes Ho Ho Yes Ho Ho Ho Ho
Aparecida de
GoRneG0 Sanier Landill | Gperation liseee s s e | Uheekly s Ho Mo s Yas Ho s Ho (1] Ho Ho
Aracajuse Open dump Mot lisensed Yas s ez Draily Mo Ho Mo Ho Ho Ho s Ho No s Ho
AracrimEs BMEITEC Operation livence Yas Yes | Yes Lraily Yes Ho Yes Yas Ho Ho Yes e Ho Ho Ho
Arag EYMG Landhl Hotlicensed Yes Yes Ho Caily Mo Ho Ho Ho Ho Ho Yes Ho Ho Ho Ho
AragueirafTQ Cordroled Lardfill | Gperation licece Yas Yes Ho Craily Yes Ho Ho Ho Ho Ho Yes s Ho Ho Ho
Araguer MG Cottroled Latdfill | Opetation liseee Yas s Moo | Ulleskly Mo Ho Mo Ho Ho Ho s ez ez Mo Ho
Arapirmcald L Saniry Landill | Cperation lisehee Yas Yes | Yes | Wleckly Yes Ho Ho Yas Ho Ho Mo Ho Ho Yas
Araraqueral Cordroled Lardfill Yes Yes Ho Caily Yes Ho Yes Yes Ho Ho Yes Ho Ho Ho Ho
ArcosfMG Ol Qpet dump

Landfll fmaneio
AreoaiMG Hyes Dperation licenge Yas s ez Draily Ho Yas Yas Ho s ez No Mo Ho
Barbace /MG Cordroled Lardfill | Motliceneed Yas Yes Ho Lraily Mo Ho Ho Ho Ho Ho Yes Ho Ho Ho Ho

Qpen dump
Barra do Fira¥R. Muisipal Mot ligensed Ho Ho Ho Mo Ho Ho Ho Ho Ho Mo Ho Ho Yes Ho

Sanitzry Landfil de
Baurwah Baum Operation livence Yes Yes | Yes Caily Yes Ho Yes Yes Ho Ho Yes e Ho Ho Ho

Sanitary Lardfill do
EalamFy, A Operation licence Yas Yes | Yes Daily Yes Ho s Yas Ho Ho Yes i Ho Ho Ho
Ba Iro e BA Open dump Operation licence Yes Ho Ho o Ho Ho Ho Ho Ho Mo Ho s Yes Ho




Annex 4

NEWS in the report

Ministry of Environment's Synthesis of some Brazilian landfills
Iihuraipalities meladed v 2001°s Ivlivdstyy of Exsaronrnent research

iy Populaton Silaton Ervironmentd Licence  Oweralion wells  Leachale flow Areq Haste (k)
Belém 1280614 Sanitars Landfill Prelirninar Prrvate 0,2 Vs sureer 1 o 2 Vs warder 1 370000

Matal 712317 Controled Landfill Chperation Ilized ] 300,000, 1.241.00,
Tahoatdo Dos Croavarapes . 581.556 Controled Landfill Ivhuracipal 16 o 620,000, 480000,
Olinda 367.002  Controled Landfill Prelirvirar Private 47820
Recife 1,422,005

Salvador 2443107  Sanitary Landfill Chperation Prrvate 50 g 2200000 330600,
Belo Horizonte 2238526 Sanitary Landfill Cperation Ivlurdcipal 6 1440000 430000,
Betirn 306.675 Sandtary Landfill Crperation Ivlurdcipal 24 0,033 29600 1a0.00.
Contagern 532017 Sardtary Landfill Chperation Ivhurdeipal 24 0,138 335000, 450,00
Fiheiriio Das Meves 246 246 Open Dharp Without Ivlurdcipal 3 295 100,000, 200,00
Serra 321181 Sardtary Landfill Crperation Private 28 295 155025 240,00
Vitdria (Cariacica, Vitdria) 2092304 Sardtary Landfill Crperation Private & 0,102 dry 0,208 wet season 1172000 113,00
Belford Foxn 434474 Open Dharp Without Ivlurdcipal 1] 04,00
Miterdi 450451 Controled Landfill Prelirirar Ivlurdcipal 34 0416 200,000, 00,00,
Fio Die Janeiro, 5857904 Sanitary Landfill Preliviriar Pirvate 436 11300000 700000,
Carapicuiha 344.596  Open D Without Ivlurdcipal 1] 031 106420

Diadema 357.084 20500
Erabu 207663 Sardtary Landfill Without Ivhurdeipal 4 0,231 45000 140,00
Ttaguagmecetiuba 272942 Sanitary Landfill Cheration Prrvate 30 4 128000 1.000.00
Jandira 01 E07 =

Clgasco 632,503 Saritary Landfill Without Private 101 4 300000 39000
*Rio Grande Da Serra (Tvlaud) 37091 16,80,
Sao Bernardo Do Carapo FIERY

Sdo Paulo B 10434252 Sanitary Landfill Crperation Private 400 12 13s0000 200000,
Sdo Paulo 5 10434252 Sanitary Landfill Chperation Prrvate 125 15 300,000, 2.000.00,
Guanjd 264212 Sardtary Landfill Crperation Prrvate 70 03 240,000, 47000
Santos 417085 Controled Landfill Crperation Ivlurdcipal 123 Jan00. 00,00,
Sdo Vicente 303.551  Open D Without Ivlurdcipal 19 295 47288 240,00
Luericana 182,593 Sardtary Landfill Without Ivhuracipal 20 160,000, 1300
Carpinas 089,396  Controled Landfill Cperation Ivlurdcipal 100 < 200,000, ga0.00.
Paulinia 51326 Sanitary Landfill Croeration Private 50 J05.000, 2300.00]



: NEWS in the report
Annex 5 — Text In Portuguese S| P

From Ministry of Environment research —Anex I'V — Illustrated technical reports of selected
landfills
ANEXO VI -RELATORIOS DAS VISITAS TECNICAS REALIZADAS

Relatorio de Visita Técnica — Gravatai

& cidade de Porto &legre gera ao redor de 1.200 t/d de I, onde cerca de 400 t 580 destimadas ao aterro rumcpal de Porto &legre e o
restarte wal para o ateryo de Gravatal, Porto Alegre possul wina Usina de corpostagemn e diversos galpdes de reciclage m gue 280 fiuto do bem
estniurado prograrma de coleta selettra exastente no romracipio.

Mo dia 177 de julho de 2002, fo1 realizada a visita ao aterro de Santa Tecla, no muracipio de Gravatai, O aterro recebe o Lo de Graseatal
(150 tid), Cachoemrinba (70 tid), Esteio (50 t4d) e principalwente de Porto Alegre (200 tid), que forrmarm wm consdrelo para a disposigio dos residucs.

Foto 1 Arealateral do aterro de Gravatall | Foto 2. Visdo das células do Atero Santa
Tecla, em Gravatai.

e

0 Consdrelo cormegon a operar e julho de 1995, iniciando a rernediagio do “hxdo™ que existin por wn periodo de 10 a 15 anos. Ho
Inicio, a previsiao para o aterro era de 7 anos, gquando Porto Alegre depostaa no cornénio aproamadarnente 250 tid. Atnalmernte, corn 1.360.590
habitantes, Porto Alegre ernda para o aterro ao redor de 500 tidia, das 1.100 tidia recebidas no local. Essa elesagio na quantidade ersdada pela cidade
reduziu o termpo de funcionarmento do aterro, que agora é de aproxmadarente ] ano.



Extra

Open Source Software to estimate methane emissions and costs to
energetic use in landfills, wastewater treatment and farms.

Until this moment only in Portuguese.

PROGRAMAS PARA CALCULO DE GER{!QEU
DE BIOGAS E OPCOES DE USO ENERGETICO
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Thank you!
joaoa@cetesbnet.sp.gov.br

josilenef@cetesbnet.sp.gov.br

55 11 31333653
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