15 CDM/JI



(GEC: Global Environmental Centre Foundation)

(Electric Power Development Co., Ltd.) 15 CDM/I
1997 12 (UNFCC: The United Nations Framework
Convention on Climate Change) 3 (COP3: The 3re Session of the Conference of the Parties

to the United Nations Framework Convention on Climate Change)
(Greenhouse Gas:

GHG) 2008 2012 1990 5
(Kyoto Protocol) 6
GHG
( | |
CDM: Clean Development Mechanism) (JI: Joint

Implementation)
CDM/AI
21

GHG 19
25

(LFG: Landfill Gas)
EU
LFG
Ji Ji

Parta Sag LFG



ANRE
CDM
CHP
COs-eq
EC

EIA

EIS

EPA
ERU
ERUPT
ET

EU

GD

GDP
GHG
HDPE
IPPC
ISPA

JI

LFG
MAWFE
MoU
NCCC
NMOCSs
PCF
PDD
ROL
TRC
UNFCCC

Abbreviations

National Authority for Energy

Clean Development Mechanism

combined heat and power

carbon dioxide equivalent

European Commission

Environmental Impact Assessment

Environmental Impact Study

Environmental Protection Agency

Emission Reduction Unit

Emission Reduction Unit Procurement Tender (Dutch government programme)
emission trading

European Union

Government Decision

Gross Domestic Product

greenhouse gas

high density polyethylene

Integrated Pollution Prevention and Control

Instrument for Structural Policies for Pre-Accession (EU funding mechanism)
Joint Implementation

landfill gas

Ministry of Agriculture, Forests, Waters and Environment
Memorandum of Understanding

National Commission on Climate Change

non-methane organic compounds

Prototype Carbon Fund

Project Design Document

Romanian Lei (currency)

Technical Review Committee

United Nations Framework Convention on Climate Change
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1.2

13
1.4
15
1.6
1.7

2.1

2.2

2.3

24

2.5
2.6

2.7

121
1.2.2
1.2.3

GHG

2.1.1
2.1.2
2.13
2.1.4

22.1
2.2.2

23.1
2.3.2

24.1
2.4.2

Ji

2.6.1
2.6.2
2.6.3

2.7.1
2.7.2
2.7.3



3.1

3.2
3.3
3.4

3.5

3.6

3.7

3.8

41
4.2

4.3

3.1.1
3.1.2
3.13

Parta-Sag

Parta-Sag
34.1
3.4.2

351
3.5.2
3.53
3.54
3.5.5
3.5.6

LFG

3.6.1
3.6.2
3.6.3
3.6.4

3.7.1
3.7.2
3.7.3

3.8.1
3.8.2
3.8.3

421
422

GHG
43.1
43.2

LFG
LFG
LFG

Parta-Sag

LFG

LFG
LFG

GHG



5.1

5.2

53
5.4
5.5

6.1
6.2
6.3
6.4

511
5.12
5.13

521
522

GHG

6.4.1
6.4.2
6.4.3

GHG 6-3






1.1
1.2

1.3
1.4
15
1.6
1.7

121
1.2.2
1.2.3

GHG



1.1
Timisoara Parta-Sag
: Landfill Gas : LFG
Green House Gas : GHG
Joint Implementation : JI
M|
Emission Reduction Unit : ERU
GHG
LFG
1.2
1.2.1
Parta-Sag
Termocet South ( Termocet
Termocet
Parta-Sag EU ISPA
ISPA 2004 3
2004 ISPA
LFG ISPA
LFG  Termocet
Termocet
Termocet Termocet
ISPA Instrument for Structural Policies for Pre-Accession
EU EU
ISPA EU
EU EU Council Directive 1999/31/EC
LFG Parta-Sag



1.2.2
Parta-Sag
Parta-Sag

Parta

11

ISPA

Termocet

DN59

17ha

1.2

150

LFG

10 km

4000

DJ593

3 km

Sag

1.5km



LKRAIME

HUNGARY

MOLDOYA

Cluj-Napoca
L]

ROMANIA

SERBIA
AND
MONTENEGRO

BULGARIA

&) Thee Regional Enviranmental Center for Central and Easfern Europs

11

SAMANDREI
I'M ha

TIMISIIQ iA - Actual popu ation
Urbanzone - 340,000 persons

ot

£

‘E‘ Wﬁ“;‘; 'ﬂ“ﬂﬁ"..- Visitors - 16,000 persons
' K (165 nal {  Rural area-75.000 persons

% colitabeme
Earhal®

|hhilnrrl1£'

k)
i

1

D%

WASTE COLLECTION AREA
influence radius and distances

1.2



1.2.3

LFG
o LFG
o LFG
. LFG
e LFG
(GD)162/2002
1147/2002
162/2002 LFG
8
2010
LFG
LFG

1.3

Parta-Sag LFG

GHG GHG
GHG 2.1
Termocet GHG
Termocet
GHG 5.1
1.4
2005 Parta-Sag ISPA
2007
2017
1.1



ERU 2008 1
1 2008-2012

1 2013
UNFCCC

2005
Ji

2017 12 10
2 2013-2017
ERU
GHG



11

Year |Month Landfill Closing with ISPA Funding Project JI Procedure Permission Termocet (Timisoara City)
Urban Planning EIA
2004 ISPA Funding application be approved (Romania JI procedure will be approved)
Start of financing arrangement Propose for Ministry of European Integration Discussion about quality,
Prepare Project Design Document quantity, price, etc
2005 6 |Finish of financial arrangement Start of application Start of EIA process
Decision of closure method
7 |Finish of Parta-Sag landfill operation MOU will be signed (3-6 months) (3-6 months)
Start of Parta-Sag closing work Obtaion of permission [Obtaion of permission |Heat purchase agreement
will be signed
2006 1 Start of installation work Project approval by Romania Government
12 [Finish of Parta-Sag closing work Finish of installation work
2007 1 Start of operation
2008 1 Start of ERU period
(Bigining of 1st commitment period)
2010 Enforcement of GD 162
2012 | 12
2013 1 (Bigining of 2nd commitment period)
2017 12 End of operation End of ERU credit period




GHG

GHG 13
GHG
GHG
GHG
LFG Termocet
LFG
Termocet
GHG
co
LFG
> LFG
¢ i
> > L,
Termocet Termocet



1.6

ISPA

¢ Sag
Parta-Sag

e Termocet

e RETIM

1.7

Parta-Sag

Parta-Sag

ISPA
Parta-Sag
Termocet
Parta-Sag
Parta-Sag
Ji
4
LFG

Parta-Sag



¢ ISPA
LFG ISPA






2.2

2.3

24

2.5
2.6

2.7

211
2.1.2
2.13
2.14

22.1
2.2.2

23.1
2.3.2

24.1
2.4.2

Ji
2.6.1
2.6.2
2.6.3

2.7.1
2.7.2
2.7.3



2.1
2.11
2,270 238,390km? 62% 27% 3.7%
7.3% 2000
Gross Domestic Product : GDP 368 9,300
1,644
GDP 10.6% 0.4% 25.2% 5%
14.4% 6.4% 13.6% 3.9% 2.7%
11%
2000
37.61% (26.97%) (20.54%)
2000 27.15%
1
1989 3781 m 2000 1,608
m® 1989 1,272 2000 836
2.1.2
GDP
GHG GHG GDP
(1992 1994 ) 1997 2001
GHG 1989 8%
1990 1989
1990 GDP
1 2008 2012 CO, 2 4,400
GHG National Inventories for
the Greenhouse Gases Emissions and Withdrawls by Sinks of the Republic of Romania 2002 12
1 1,590 CO,
2.1.3
1989 GHG 2 6500 CO,
1994 ( 35.5%
9,407 CO, )
(CHp GHG



GHG

GHG National Inventories for the Greenhouse Gases
Emissions and Withdrawls by Sinks of the Republic of Romania 2002 12
2.1 2.1 1989 2001 GHG
1989 2001 41.7% 2001
19.3% CO, 75.9% N,O 4.4%
2001 GHG
79% (8.1%) (6.5%)
2001 / /
(39.4%)
(24.8%) (18.8%) (7.9%)
(6.0%)
2.1 GHG (1,000t-CO; eqglyear)
Year | 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
CO; | 194,826] 172,510] 135,660] 153,875 145,798] 144,894] 161,892) 158,301 155,349 138,049] 115,403] 112,150} 112,459
CH, | 48965 41,031 36,059 44,813 42,908 39271 42,153 41,175 38297 35099 33910 34,841 28,565
N.O | 20488 14969 7557 7,855 7,937 57450 7745 6901 6860 5267 5108 8193 6,500
PFCs - - - 445 435 451 532 535 606 651 648 671 677
Total | 264,280 228,510 179,277| 206,990 197,080] 190,362] 212,323} 206,913] 201,113] 179,067] 155,068 155,847 148,192

Source: National Inventory Report 2001, Romania (2003)

Note: Emissions of HFCs and SFg are not calculated as the necessary information is not available.

Gg CO2eq

300,000

250,000

200,000

150,000

100,000

50,000

0
1989

1990

1991 1992

2.1

1993

1994

1995 1996

1997 1998

OCO2 B CH4 ON20

GHG

1999 2000 2001



214

22 23 24

2.2

: 1,000t-CH,/year)
Emission source 2000 2005 2010 2015 2020
Fuel combustion 37.9 46.0 46.4 475 48.6
Fugitive emissions 541.7 576.9 648.7 692.6 667.8
Industrial processes 1.08 15 1.8 2.1 25
Agriculture 369.4 385.5 410.2 450.3 495.2
Waste management 703.1 757.2 798.1 823.5 868.2
Total 1,653.1 1,767.1 1,905.2 2,016.1 2,082.3

2.3

: 1,000t-CH,/year)
Emission source 2000 2005 2010 2015 2020
Fuel combustion 379 46.0 475 47.6 478
Fugitive emissions 541.7 556.2 603.8 591.4 563.6
Industrial processes 1.08 1.3 15 1.8 2.1
Agriculture 369.4 369.4 3774 397.2 426.1
Waste management 703.1 733.7 757.3 787.3 821.8
Total 1,653.1 1,7074 1,7875 1,825.3 1,861.4

2.4

: 1,000t-CH,/year)
Emission source 2000 2005 2010 2015 2020
Fuel combustion 37.9 46.9 475 49.8 52.2
Fugitive emissions 541.7 631.4 712.8 802.3 801.9
Industrial processes 1.08 1.8 2.1 25 3.1
Agriculture 369.4 387.2 443.1 5154 568.3
Waste management 703.1 797.3 8244 857.3 9175
Total 1,653.1 1,864.6 2,030.2 2,227.3 2,343.0




2.5

o LFG LFG
2.5
: 1,000t-CH,/year)
2000 2005 2010 2015 2020

Reference 703.1 757.2 798.1 823.5 868.2

Slow 703.1 733.7 757.3 787.3 821.8

Fast 703.1 797.3 824.7 857.3 917.5
2.2
2.2.1

GHG
UNFCC
GHG
1990 GHG
75 (
)
o National Survey on Climate Change in Romania
1996 1997
GHG GHG
o Methodology Guide on the
Elaboration of the National Action Plan on Climate Change
REC 2003
REC



o The National Strategy on Sustainable Development

o The National Environmental Action Plan
o EU The Romanian Action Plan for the European Accession
o Roadmap for the

Development of the Energy Sector in Romania

(UNFCCC) ( No0.24/1994 )
[ ]
. (2003
Mr. Vlad Trusca )
. @ 3 ) (
1995 1998 IPCC
2004 )
e GHG
e GHG
2007
No0.3/2001
¢ 2008 2012 GHG 1989 8% (2,120 CO;
)
e GHG 2007
e GHG 2007
[ ]
2.2.2
1

1996
National Commission on Climate Change : NCCC

e UNFCCC

e UNFCCC

NCCC
NCCC



1
Joint Implementation Unit

Ji

(N0.137/1995 )

2.3
2.3.1
(N0.91/2002 )
( )
“ (EC )
EC
EU
. (N0.78/2000 )
75/442/EC N0.426/2001
[ ]
) EU 91/689/EEC
N0.94/904/EC
. (N0.128/2002 )
94/67/EC
89/369/EEC
. (N0.162/2002 )

16
19

EU

(No.856/2002

EU
EU



. MWEP( )
(N0.1147/2002 )
. MWPE  (No0.867/2002 )
o EU 259/93/EEC
EU EU

EU

ot > No.123/2003
. No0.34/2002
(N0.645/2002 )
. No.87/2001
(N0.139/2002 )
. No0.21/2002
. No0.465/2001 No.16/2001

o No0.326/2001
o No0.451/2001 (No.200/2000

)
e MWEP

MWEP N0.279/2002

2.3.2

No.78/2000 No0.426/2001 No0.215/2001

1)
MAFWE

@) (DWMHC)
(b) (NEG)



)

(@)

(b)

(©)

(d)

(e)

(NGO)

NGO

ICIM



2.4

24.1
2002 11
EU
Parta-Sag
LFG (
5
85 90% 75%
(LEAP)
JI
2.4.2
1)
(@)
EU
EGO( ) ( )
(b) Environmental Protection Agency: EPA



(©)

)
(@)
/
(b) RETIM( )
RETIM
Parta-Sag Timis EPA
RETIM
2.5
Parta-Sag

ISPA



2.6 Jl
26.1
UNFCCC 7
1 2 2
1
2007
GHG
GHG
GHG
GHG
1
Ji
2 Ji
2.6.2
Ji Emission Trading : ET
UNFCCC I
UNFCCC

Ji

Ji

2004

Ji

JI

Ji



) Ji Environmental Impact Assessment : EIA
EIA 2.7.1

Urban Planning Certificate

2.7.2
2 Jl
1
( )
2
2 4
NCCC NCCC 2
3
NCCC 1
4
Ji
6
2 2.6.1 UNFCCC
3 6 PDD
5
Memorandum of Understanding:
MoU MoU

MoU



2.2

( 1) LFG
LFG

@

(b)

(©)

( 2) J

JI

Ji

LFG

LFG

Ji

(ERU)

EIA

JI

2004

10 15



v1-¢

Documents

Financing scheme

Us

1.
2.
3.

Project fiche

larification

(@]

Project Design Document
(including Baseline Study and
Monitoring and Reporting plan;
Project agreement
Project Execution Plan

Flow process

Project proposal

Project Approval

clarifications

Project
Implementation

Ministry of Agriculture, Forests, Waters and Environment

National Commission on Climate Changes
Memorandum of Understanding

2.2

JI

Organisations

Beneficiary organisation

Governmental organizations
related to Climate Change issues

MAWFE
Credit receiver organisation

Beneficiary organisation
Implementing organisations



2.6.3

Climate Action Network in Central and Eastern
NGO 14
1998 1999
Activities Implemented Jointly : AlJ

Ji

Ji
JI

Intergovernmental Panel on Climate Change : IPCC
Ji

Best Available Technology: BAT

JI
Europe : CANCEE NGO
1)
Ji
ET
2)
GHG
Ji
JI
5
10
ODA
2.7
271
Law 294/2003
Law 137/95
91/2002

EGO 91/2002 Environment Protection

EGO

Central Authority for Environmental Protection

Environmental Protection Agency : EPA

GD 918/2002

Environmental Impact Assessment : EIA
MO 860/2002 GD 918/2002



LFG LFG
LFG
2 Environmental Agreement
IPPC Integrated Pollution Prevention and Control
Integrated Environmental Agreement : IEA

1
Urban
Planning Certificate EPA
2
EPA
a)
b)
c)
EIA
EPA
a) MO 860/2002
No. 1.2

b)
c)

MO 860/2002 Annex No. I.1 EIA

Annex No. 1B EIA
EIA
EPA
MO860/2002 Methodological Guidelines
10
EPA
EIA 5
EPS

EU 10

30



EPA

TRC

Parta-Sag

1B

EPA
10

TRC

EIS
Guidelines

EPA EIS

EPA

b) EIS

MO 860/2002 Annex 1.1

20
Technical Review Committee :

Parta-Sag LFG
EIA
LFG
LFG MO 860/2002 Annex I.1 Annex
EIA
2.3 EPA
LFG
3 EPA
MO 978/2003
Environmental Impact Study : EIS EPS
EIS Methodological
5
EIS
EPA
10
EIS
TRC



TRC EIS

EPA
TRC
EIS

EPS

TRC 3

15

Before Administrative Courts No. 29/1990

EU ISPA° SAPARD
EU

TRC
EIS
TRC
TRC
5 EIS
EPA
EPA
TRC 3
90
90

Law on Proceedings

EU



PROJECT DEVELOPER

proof of fee payment

Official application together with technical fiche,

Insignificant
! environmental impact CEPA

Analysis in view of classification

Significant
i environmental impact

Low

CEPA
Applies stamp A

PROJECT DEVELOPER
Presentation Memorandum
CEPA
Site checking minutes
Checklist

PROJECT DEVELOPER CEPA

CEPA

CEPA
Applies stamp B
(no environmental agreement)

Documents submission Asks for supplementary Classification stage
information/documents  |©  ——— = |
i With EIA/Public :

i announcement

CEPA/TRC
EIA domain definition stage

PROJECT DEVELOPER
EIA issuing
EIS report submission
Public debate

Note) Stamp A: 100,000 lei - simple application, another 100,000 lei for consultancy by EPA (optional)
Stamp B: 1,100,000 lei - simple application (without environmental agreement)
4,200,000 lei (with environmental agreement)
(4,000,000 lei to EPA and 200,000 lei to the National Environmental Fund)

Reasonable
PROJECT DEVELOPER | §  'eection CEPA/TRC
Reissuing/presentation of Checking stage
EIS report [ | .
i With EIA/Public :
announcement i

CEPA
Applies stamp B

(with (integrated)
environmental agreement)

CEPA: Competent (Public) Environmental Protection Authority

(Regional Environmental Protection Agency (EPA) for landfill projects)
TRC: Technical Review Committee
EIS:  Environmental Impact Study

2.3



2.7.2

Urban Planning Certificate:
UpPC Construction Authorization: CA 2

QD Urban Planning Certificate: UPC
Urban Planning Certificate: UPC

1)
County Council
2)
Municipal Local Council
3) Commune Local Council
Parta-Sag  LFG 1)
UPC
UPC
30 3
24 UPC
]
]
UPC UPC
2 Construction Authorization: CA
CA Construction Authorisation
UPC
1% UPC 2.7.3
CA
CA
CA
]
UPC
30 12 1



2.7.3

CA CA

2.7.2

Parta-Sag LFG
e I m
a) Ministry of National Defense
b) Ministry of Transport
c) National Inspection for Mineral Resources
d)
e) Department for Civil Aviation
f) Preventive Medicine Center
9) National Roads Administration

h) Romanian Academy
i) National Company of Romanian Waters

)
k) Romgaz National Company
1) Chemical and Petrochemical Department

m) Railway Company

n) Firemen Section

0) Territory Administration Office

p) Sanitary Police

q) State Inspection for Quality in Construction
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3.1
3.1.1
Arad Hunedoara
Caras—Severin Csongrad
8,697km?
114 km? 115,421
33 5
83%
6
49,457.16 35 52%
3.1 2010 2020
3.1
LOCALITY 2010 2020
Timisoara 327,416 320,734
Dumbravita 1,599 1,045
Ghiroda 3,616 2,673
Giroc 3,686 3,516
Mosnita Noua 3,757 3,662
Sacalaz 7,356 8,478
Sanmihaiu Roman 3,150 2,671
Total — Timisoara Urban Area 350,580 342,779
Total — Timis County 682,506 671,314




3.2

3.2
Public Centralized Services Population % of total population

Wastewater sewerage 274,671 82.20
Sanitation 260,000 77.81
Heating 200,000 59.8
Electricity 334,115 100

Natural gas 185,000 55.37
Public transport 334,115 100

2
(LEAP)

Economic-Social Strategic Development

Local Strategy for the Environment Protection

@)
2000 5
Concept
)
Termocet

Parta-Sag




3.1.2

Parta-Sag

RETIM

Parta-Sag

RETIM

0.75m

Parta-Sag

2003

10

10 km
5 km

DN59 Moravita

—Parta
Sag 4,010 1.5 km
1968 20 Parta-Sag
17
12m
3.1 2000 3.2
3.3~35

v

s & Urban zone - 340,000 persons

masuﬂ landfill Visitors - 16,000 persons

te5ha) Rural area-75,000 persons
"

h COLLECTION AREA
influence radius and distances

T v |
- —“/I‘r‘l;

3.1 Parta-Sag

3 km

DJ593

40m

DN59



Timisoara Laondfill =2000 situotion—

3.2 2000 Parta-Sag



3.3 Parta-Sag DN59

3.4 Parta-Sag



Termocet

Sag

3.5 Parta-

3.6 Parta-Sag



3.1.3

1)
Parta-Sag
60 m
80 ~90m
2)
-2/ + 2°C +16/+22°C
1896 1995
3.3 (°C)
Jan Feb | Mar | Apr | May | Jun | July | Aug | Sep | Oct | Nov | Dec | Annual
-1.4 05 5.8 113 | 159 | 194 | 215 | 203 | 164 | 11.2 5.2 1.3 10.7
o 0°C = 25-28
o 0°C =90-98
o 25°C  =87-100
o 30°C =25~45
35 40
3.4 (mm)

Jan | Feb | Mar | Apr | May | Jun | July | Aug | Sep | Oct | Nov | Dec | Annual
MNPy | 42.2 | 30.9 | 41.1 | 47.5 | 688 | 82.3 | 605 | 51.2 | 443 | 49.8 | 48.9 | 50.8 | 6278
2?;2/ 250 | 30.3 | 31.0 | 33.0 | 54.8 | 100 | 73.2 | 64.5 | 63.0 | 43.0 | 40.2 | 305 100

3.5
Average frequency (%) Average speed (m/h)
N NE E SE S sW | w | Nw [ cam | N NE E SE S | sw | w | Nnw
169 | 87 | 150 | 74 | 84 | 66 | 70 | 91 | 209 | 34 | 22 | 22 | 26 | 38 | 26 | 28 | 29




3)

Parta-Sag
245 425m
STAS 1342/1991
0.5m

4)

Parta-Sag 5km

4 km Parta-Sag
11 m¥ 1995/1996 12 13

5)



3.2

3.6
3.6
Information type Information source Format of information | Available data period
. Summary data-base 1992-2002
Waste mass quantity EPA Database 2001-2002
. EPA Database 2000-2001
Waste volume quantity T
RETIM Summary data-base 1997-2002
EPA Database 2000-2002
RETIM"
Waste composition ADEME? Feasibility study 2000
FITPOL® Environmental Audit 1996-1997
uTT* 1992
EPA
Parta-Sag 1992
Parta-Sag 10 30%
3.7 30%

290kg/m®
0.55 kg

0.7m’




1991

¢ 1992

¢ 2003
¢ 1973

3.7

2002

2004
1992

Parta-Sag

Parta-Sag

3%

1973 1991
Parta-Sag

2.0%

EPA 038

1.5%

EPA

Parta-Sag

/m

1992

1992



3.7 Parta-Sag

Waste Annual growth
Year Quantity rate

(tonnes) (%)
1973 24,460
1974 24,827 1.5
1975 25,199 15
1976 25,577 15
1977 25,961 1.5
1978 26,350 1.5
1979 26,746 15
1980 27,147 15
1981 27,554 1.5
1982 27,967 1.5
1983 28,387 15
1984 28,813 15
1985 29,245 1.5
1986 29,684 1.5
1987 30,129 15
1988 30,581 15
1989 31,039 1.5
1990 31,505 1.5
1991 31,978 15
1992 63,955 100
1993 68,621 7.30
1994 67,820 -1.17
1995 68,594 1.14
1996 71,210 3.81
1997 73,452 3.15
1998 75,351 2.59
1999 76,872 2.02
2000 79,950 4.00
2001 82,818 3.59
2002 87,358 5.48
2003 89,105 2.00
2004 90,887 2.00
Total 1,529,142

Year of closure of the other landfill for Timisoara
Estimated quantity - no reported data available.



3.3 Parta-Sag
Parta-Sag
[ ]
[ ]
[ ]
[
[ ]
[}
[}
[ ]
[ ]
[ ]
[ ]
Parta-Sag 2000 ADEME
3.8 2000
Paper/ Bio-degr | Dust and Plastics Textiles Cqmbust Non-_com Glass Metals TOTAL
cardboard| adable sand ibles bustibles
12.2 6.2 335 10.2 4.8 3.7 18.7 6 4.7 100
Note 1)  the data in summer seasons are not included
1,533 kcal/kg
% 3.9
3.9 (2000 )
Waste compasition Timisoara Romania*
P Weight (%) Weight (%)

Organic wastes 43.4 52.3

Paper 12.2 14.2

Plastics 10.2 12

Glass 6 6.4

Metals 4.7 2.8

Textiles 4.8 4.0

Others 18.7 8.3

Note 1) the composition at national level was taken from the National Strategy on Waste Management, still

the composition was obtained from the sanitation operators, but the results were based on estimations,

as there are no current composition determinations.




3.4 Parta-Sag LFG

341 LFG

MSW
(COy)

(H2S)
LFG

e LFG

e LFG

o LFG

o LFG

e GHG
o LFG

(ROGS)

LFG

LFG
(©2)

5 20% LFG

LFG

342 LFG

LFG
US EPA
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3.10 LandGEM
1973
2005
152 9
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LFG 50%
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LFG 3.11




3.11 Parta Sag

LFG

CH, emission rate/AP42

CO, emission rate/AP42

Total LFG emission

Year Dispos_eq Waste
Quantities (ton)
ton/year m’/year ton/year m’lyear ton/year m’lyear

1973 24,460 n/a n/a n/a n/a n/a n/a|
1974 24,827 65 97,840 179 97,840 244 195,680
1975 25,199 129 193,300 354 193,300 483 386,600
1976 25,577 191 286,500 525 286,500 716 573,000
1977 25,961 252 377,600 691 377,600 943 755,200
1978 26,350 311 466,600 854 466,600 1,166 933,200
1979 26,746 369 553,700 1,014 553,700 1,383 1,107,400
1980 27,147 426 639,000 1,170 639,000 1,596 1,278,000
1981 27,554 482 722,500 1,323 722,500 1,805 1,445,000
1982 27,967 537 804,400 1,473 804,400 2,010 1,608,800
1983 28,387 590 884,800 1,620 884,800 2,210 1,769,600
1984 28,813 643 963,600 1,764 963,600 2,407 1,927,200
1985 29,245 695 1,041,000 1,906 1,041,000 2,601 2,082,000
1986 29,684 745 1,117,000 2,045 1,117,000 2,790 2,234,000
1987 30,129 795 1,192,000 2,182 1,192,000 2,977 2,384,000
1988 30,581 845 1,266,000 2,317 1,266,000 3,162 2,532,000
1989 31,039 893 1,339,000 2,450 1,339,000 3,343 2,678,000
1990 31,505 941 1,410,000 2,582 1,410,000 3,523 2,820,000
1991 31,978 988 1,481,000 2,711 1,481,000 3,699 2,962,000
1992 63,955 1,035 1,551,000 2,839 1,551,000 3,874 3,102,000
1993 68,621 1,165 1,746,000 3,196 1,746,000 4,361 3,492,000
1994 67,820 1,302 1,952,000 3,573 1,952,000 4,875 3,904,000
1995 68,594 1,432 2,147,000 3,929 2,147,000 5,361 4,294,000
1996 71,210 1,559 2,337,000 4,278 2,337,000 5,837 4,674,000
1997 73,452 1,688 2,530,000 4,631 2,530,000 6,319 5,060,000
1998 75,351 1,818 2,725,000 4,987 2,725,000 6,805 5,450,000
1999 76,872 1,948 2,919,000 5,344 2,919,000 7,292 5,838,000
2000 79,950 2,076 3,112,000 5,697 3,112,000 7,773 6,224,000
2001 82,818 2,208 3,310,000 6,059 3,310,000 8,267 6,620,000
2002 87,358 2,343 3,511,000 6,428 3,511,000 8,771 7,022,000
2003 89,105 2,484 3,723,000 6,815 3,723,000 9,299 7,446,000
2004 90,887 2,624 3,934,000 7,201 3,934,000 9,825 7,868,000

1,529,142
2005 2,764 4,143,000 7,584 4,143,000 10,348 8,286,000
2006 2,845 4,264,000 7,805 4,264,000 10,650 8,528,000
2007 2,733 4,097,000 7,499 4,097,000 10,232 8,194,000
2008 2,626 3,936,000 7,205 3,936,000 9,831 7,872,000
2009 2,523 3,782,000 6,923 3,782,000 9,446 7,564,000
2010 2,424 3,634,000 6,651 3,634,000 9,075 7,268,000
2011 2,329 3,491,000 6,390 3,491,000 8,719 6,982,000
2012 2,238 3,354,000 6,140 3,354,000 8,378 6,708,000
2013 2,150 3,223,000 5,899 3,223,000 8,049 6,446,000
2014 2,066 3,096,000 5,668 3,096,000 7,734 6,192,000
2015 1,985 2,975,000 5,445 2,975,000 7,430 5,950,000
2016 1,907 2,858,000 5,232 2,858,000 7,139 5,716,000
2017 1,832 2,746,000 5,027 2,746,000 6,859 5,492,000
2018 1,760 2,638,000 4,830 2,638,000 6,590 5,276,000
2019 1,691 2,535,000 4,640 2,535,000 6,331 5,070,000
2020 1,625 2,436,000 4,458 2,436,000 6,083 4,872,000
2021 1,561 2,340,000 4,284 2,340,000 5,845 4,680,000
2022 1,500 2,248,000 4,116 2,248,000 5,616 4,496,000
2023 1,441 2,160,000 3,954 2,160,000 5,395 4,320,000
2024 1,385 2,075,000 3,799 2,075,000 5,184 4,150,000
2025 1,330 1,994,000 3,650 1,994,000 4,980 3,988,000
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3.6.2
3.6.3
3.6.4

Parta-Sag

LFG



3.5

351

o LFG
e LFG

3.5.2

(GD)(N0.162/2002 )  (2)
(MO)(N0.1147/2002 ) <

(1) GD.162/2002 LFG

)

Parta-Sag 2010

GD.162/2002

GD.162/2002
GD.162/2002

1.2.3
137 /

3.12

)

2010

LFG

LFG

LFG



3.12

Waterproofing type Non-hazardous Hazardous
waste waste
Gas filtration layer Needed Not needed
Man-made waterproofing Not needed Needed
Natural waterproofing Needed Needed
Drainage layer >0.5m Needed Needed
Surface coverage with soil > 1 m (of which vegetal soil >/=0.3 m) | Needed Needed

GD.162/2002

a)

b)

c)

d) 16 32 mm

GD.162/2002 2

GD.162/2002 No0.1147/2002
[ ]
. ( )

LFG




3.5.3

16 32mm

60 100cm

30cm

300 g/m?

16 32 mm
50 cm

HDPE

20 cm

30cm
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3.8
3
3009/
HDPE
DJ5

100 m
15¢cm
20m

3.50m

16 32mm

300 mm

DN50

3m

HDPE

250m

35m

15m
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3.9

20cm
300 g/
50cm 16 32 mm
2mm HDPE
70 cm
30cm
20 cm
300 g/m?
50cm 16 32 mm
Im
300 g/m?
30cm 16 32mm
300 g/m?
70 cm
30cm
20cm
HDPE 2 mm
70 cm
30cm
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#1

londfill

Suggested solutions far Timisoara landfill closure

closure solution

Top soll

Zoll

Grawvel

fr‘nlnnge geacompaslte
T ey

HIPE geormembrane 200 mm

Protectlon geotestile

Zeparetlon geotestile

Lewellmg layer Ccans o
construc tlansdemolition

wustes)

#2 londfill

closure solution

Top sol
Eail

Zeparatlon geotextils
Grovvel

Zeperotlon gectextlle

Compacted cloy

Zeparotion geotextle

Grawel

EZeparation geotewtile

Levellng layer
(samd o
comnstruction/demalitlen
wastes)

#3 londfill closure solution

Tap =oll

Dralnage geocompesite
foin e P L ey

Drelnage geocomposite
T

| Leveling layer (sond or
i constructlonSdemoll tlon
wastesl

HIPE geomenkrane 2,00 mm
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3 GD.162/2002 MO No.1147/2002

301 cm
122 cm

300 g/m? 2

MO No.1147/2002

Im

HDPE

3.13 HDPE



3.13 HDPE

Clay

HDPE geo-membrane

It may not be available in the vicinity of the site,
increasing the transportation costs

As a man-made material, it can be delivered
anywhere, in the requested quantities

Has a minimum required thickness of 1 m

Has a 0.002 m thickness

Non-homogenous material

Homogenous material, with controlled
characteristics

Requires favourable weather conditions for its
proper operation (no rain or snow, no intensive sun)

Requires certain weather conditions for its proper
operation (air temperature between 5-30°C, air
humidity below 80%, no rain or snow)

Waterproofing function is obtained through a high
compacting of the clay

Very low water permeability (10™° m/s)

Its operation requires heavy, specialized machines

Its operation is made by its unfolding, by attaching
it to a caterpillar. The only required operation is its
knitting with special equipment by skilled
personnel

High operation costs, low purchasing costs

Low operation costs, low equipment costs, high
purchasing costs

Slow operation process

Large daily installed portions (2,000 — 3,000 m?)

Requires a geo-technical laboratory, for monitoring
the compacting and waterproofing qualities

Its quality is strictly controlled and guaranteed by
the producer, no laboratory tests being required for
on-site quality control

In the case of uneven sinking, the clay cracks,
spoiling the waterproofing structure and damaging
the other layers

It can absorb the uneven sinking effects, due to its
elasticity

In the case when a restoring intervention is
required, large uncovering and replacing volumes
of materials will be involved

Its restoring is easy to be done and checked. A
found damaged area is easily replaced with the
same material

356 LFG
Parta-Sag
500m* 1 Parta-Sag 260
8m HDPE 16 32 mm
110 mm LFG
HDPE 160 mm
HDPE 200 mm DJ5
30m 50 350m
Parta-Sag LFG 3.10
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3.6 LFG

3.6.1 LFG
LFG 4
1) H
2) CHP
3) (P )
4) LFG G
LFG
[ ]
[ ]
[ ]
Parta-Sag Parta-Sag
LFG
1)
LFG /
2)
Parta Sag Termocet
3) Sag Termocet
4)
5)
3.6.2 Parta-Sag LFG
4 3 4
1) H 3
1)- H/ICT
LFG Termocet
LFG
Termocet
[ ]
[ ]
Parta-Sag Termocet



1)-

1)-

LFG

° Termocet

Termocet
GHG

]

Termocet
Termocet

o LFG

H/C

H/LOC

Sag

Calor

LFG

Calor

Termocet

LFG
Termocet
JI
ERU
Sag
Termocet
Sag

(H2S )



2)

e Sag

CHP(

2)-

2)-

2)-

CHP/CT
H/ICT

Termocet

Termocet

. Termocet

e GHG
ERU

J H/CT

J H/CT

CHP/C
Sag
(

CHP/LOC
H/LOC

Frigorex

Sag

LFG

Termocet

(

Ji

EU

(ANRE)



3)

° H/ICT
P 3
3)- PICT

LFG
Termocet
[ ]

[ ]

CHP/CT

e Termocet
[ ]

[ ]

3)- P/LOC

CHP/LOC
[ ]
[ ]

[ ]

3)- P/ID

LFG Sag
[ ]

[ ]

[ ]

GHG
[ ]

GHG

P/ICT

Termocet

CHP/CT



4)

G LFG

4)- GICT
Termocet

e Termocet

e Termocet
o Ji GHG

e H/ICT CHP/CT

4)-  GIRG
LFG

4- Gl
LFG

(

H/ICT

2km



. EU

3.6.3

13
[ ]
[ ]
[ ]
[ ]
[ ]
.HZS

3.14
3.14
H/ICT CHP/ICT GI/ICT G/RG 4

4
Termocet South LFG
G/RG GICT



3.14

1) 2) 3) 4)
No. 1 1 1 2 2 2 3 3 3 4 4 4
H/ICT H/C H/LOC CHP/CT CHP/C CHP/LOC P/CT P/LOC P/D GICT G/IRG G/C G/
Termocet Sag Termocet Sag Sag Termocet Sag
Sag
Termocet
) )
Termocet Termocet Sag
10MW GHG GHG
ANRE
P/CT
LFG Termocet
Termocet
GHG GHG
H/CT
GHG
Termocet H/CT CHP/CT G/RG

* *% ** * *kk *kk * *k%k *% * *kk *% *%
* ** ** ** *kk *kk *kk *k%k *k%k * *% ** *kk
_ * *kk - ** *kk *kk KKk * _ _ _ *%




3.6.4 LFG

Q) LFG
LFG
LFG Haase Energietechnik
Neumuenster LFG 50 85%
BAT Best Available Technology :
ISPA EU BAT
LFG
Parta-Sag LFG 85%
75%
LFG
Termocet South 3 Termocet
Termocet
100 LFG
G/RG 100%
2 LFG
LFG  Termocet South H/CT CHP/CT GICT
G/RG
3.11
Parta-Sag Termocet South 4.5 km
(SRM) 2km
LFG
Termocet South
59 7 km 9 km 9 km

Parta-Sag

200mm  HDPE
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(3)  Termocet
Termocet South

Termocet

H/CT CHP/CT GICT

coal.
natural gas

peak load
district heating
installation
2x100Gcal/h .
hot water boilers ] X

e

N |
water
3x100t/h
v steam
il boilgr
250 C
15 bar
L7 A i

. I
 finternal
‘consumption

i

internal

consumption
1

1 350 C 15 bar

starting operation unit
4x10 t/h - steam boilers

)

&

Basic district heating installation
2x75 Gcal/h heat exchangers
3x25 Gceal/h heat exchangers

(1- natural gas; 2- water returned from the town; 3 — hot water step I1; 4 — hot water step |; 5 — cold water; 6-

coal; 7- low pressure steam; 8- high pressure steam)

3.12 Termocet South

. (SBU) 15bar 250°C
(
HE x U
HExU

SBU

100t/h



. SOuU 15bar 350°C 10t/h 4
8,000 m*/h Termocet
SouU
/
. 100 Gcal/h 2
e HE x U 25 Gcal 3 75 Gcal/h 2
. 350,000 t
[ ]
e 110/6kV
Termocet South LFG
3.13
coal > coal
gas Hot water Steam boiler ¢ gas
boilers unit unit
water water
______________________________

gas
IStarting operation
water unit |
I— . s . j ____________________
V<~ W B 7 S A
)
3.13 Termocet South
(4) LFG Termocet
Termocet LFG
. (D) Parta-Sag LFG LFG 75%
e LFG CHP
10 300 m*/h
. LFG



H/CT

1.3Gcal/h
HICT

CHP/CT

CHP

CHP/CT

GICT

4

LFG

LFG LFG
LFG
LFG 2
3.14
CHP 70,000 100,000
HICT
CHP
CHP 460KWe>=<4  630KWt><4
3.15

LFG Termocet South

2.6 Gceal/h
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(5) LFG
LFG
GIRG )

o No. SR 3317/2003

. ANRGN

.......................................................................... 75%
.......................................................................... 10%
...................................................................... 3.5%
.......................................................................... 1.5%
............................................................... 1%
.............................................................................. 10%
................................................................... 8%
.............................................................................. 0.1%
...................................................................... 6.8 mg/m?
C2H5SH ( Yorooeon 8 mg/m®
( ) D 100 mg/m?
................................... 8,057 kcal/m®

ISO 6975/1999, SR 1SO 6326/1999, ISO 6976, 1SO 6570/2001, SR
13406/1998 STAS 12005/1982

LFG

(6) LFG  Termocet
G/CT LFG
Termocet
LFG

FS



3.7

3.8

3.7.1
3.7.2
3.7.3

3.8.1
3.8.2
3.8.3

LFG
LFG



3.7

3.7.1
LFG Parta-Sag
LFG LFG
35 3
LFG LFG
3.15 3 Parta-Sag
Parta-Sag LFG 2005 2007 2009
3.16
3.15 2005
2007 2009
25% 5.0%
2005
ISPA ISPA 2004
2005



3.15

Solution | Solution 11 Solution 111
Layering/land covering
Local material for the exterior belt (m3) 27,500 27,500 —
Sand for leveling (m°) 28,500 28,500 28,500
Segregation geotextile (m?) 160,270 660,800 8,700
Sorted 16-32 mm gravel (m°) 75,152 124,012 4,040
Waterproofing clay (m°) — 160,000 —
Waterproofing geo-membrane (m?) 178,200 15,600 179,900
Drainage geo-composite (m?) 168,000 — 317,400
Covering soil (m®) 112,000 112,000 112,000
Vegetal soil (m?) 48,000 48,000 48,000
Gas capture and evacuation
Terrain (m?) 1500
Surrounding fence (including the access gate) (m) 160
Septic tank (40 ¢ m) (unit) 1
Observation post (unit) 1
Barracks (unit) 2
Safety flare (unit) 1
HDPE pipes, 110 mm diameter (m) 1300
HDPE pipes, 160 mm diameter (m) 4200
HDPE pipes, 200 mm diameter (m) 1500
Flexible joint on top of the drain (unit) 162
Fittings —
Valves (unit) 16
Transformation post (unit) 1
Paved area (m%) 800
Groundwater well 1
Other
Perimetric fence (m) 1,650
Terrain (m?) 13,365
Permits, design —
Terrain for construction site setup (m?) 10,000
3.16
:Euro
Closure year Solution | Solution |1 Solution 111

2005 5,384,510 6,221,710 4,668,710

2007 5,519,123 6,377,253 4,785,428

2009 5,653,736 6,532796 4,902,146

LFG

2005

305,000 Euro




3.7.2

52

O&M

(@)

(b)

(©)

(d)

LFG
2007
O&M 110,000 Euro/
[ ]
700 Euro/ x 12
600Euro/ x 12
4 x 200 Euro/ x 12
2 x 300 Euro/ x 12
2 x 300 Euro/ x12
150 Euro/ x 12
[ ]
[ ]
50,000 Euro/
[ ]
2 x 600 Euro/ [/ x12
2 x 200 Euro/ x 12
[ ]
[ ]
Parta-Sag 25,000 Euro/
Parta-Sag
Termocet South
Termocet South
CHPICT
LFG

0o&M

LFG

JI
JI

4%

=41,400 Euro/ ( )
= 8,400 Euro/
=7,200 Euro/
=9,600 Euro/
= 7,200 Euro/
= 7,200 Euro/
= 1,800 Euro/

= 60,000 Euro/
= 8,600 Euro/

=19,200 Euro/ ( )
= 14,400 Euro/
= 4,800 Euro/

=27,000 Euro/ ( )
=7,000 Euro/ (
=20,000 Euro/ (

= 3,800 Euro/

RETIM

LFG

H/CT



Parta-Sag
3.7.3 LFG
Q) JI
Parta-Sag LFG LFG
LFG
70,000 Euro
2 JI 300,000 Euro
)
LFG
LFG
Termocet H/ICT CHP CHP/CT
LFG H.S
O&M
3.6.3.(6) Termocet LFG G/ICT
H,S O&M 2
3.6.3.(5) LFG
H,S
O&M 3
o 214,600 Euro(300 ~ 450 Nm® LFG/
)
o O&M . 12,900 Euro/  ( )
:Euro
Oo&M ( )
H/CT, CHP/CT 214,600 12,900
GICT 429,200 25,800
G/RG 643,800 38,700




(3) Parta-Sag LFG
(a)
23,700 Euro/km
80%
Parta-Sag Termocet 4.5 km 106,650 Euro
Parta-Sag 2.0 km
47,400 Euro O&M
:Euro
H/CT, CHP/CT,G/CT 106,650
G/RG 47,400
(b)
LFG
120,000 Euro
O&M
O&M 4
° =2 x225Euro/ x 12 = 5,400 Euro/
° =30.66 MWh/  x 49.5 Euro/MWh = 1,518 Euro/
. = 5,000 Euro/
0o&M 12,000 Euro/
:Euro
o&M ( )
4 120,000 12,000
4
3.6 4 LFG H/CT CHP/CT GICT G/RG
O&M
@ HICT
Termocet LFG 164,000 Euro/Gcal
1.3Gcal/h 2 LFG
426,400 Euro
O&M 20,000 Euro/  Geal
LFG O&M  Termocet
Termocet O&M 30%
2 2.6 Gcal O&M 36,400 Euro/
:Euro
o&M ( )
LFG 426,400 36,400




CHP/CT
Termocet

(b)

CHP
1,840 kWe

CHP

2,180,000 Euro

1,185 Euro/kWe

CHP

CPH O&M 108-121 Euro/kW,
CHP O&M  Termocet
Termocet O&M
CHP 1,840 kWe O&M
199,000 Euro/
:Euro
o&M ( )
CHP 2,180,000 198,700
(© GICT
Termocet Timisoara Termocet
LFG LFG
Termocet LFG
O&M
:Euro
Oo&M ( )
Termocet 158,000 11,600
(d) G/RG
317 4 0&M
3.17
Euro
H/CT CHP/CT GICT G/IRG
Termocet Termocet Termocet
1,167,650 2,921,250 1,113,850 1,111,200
Jl 300,000 300,000 300,000 300,000
214,600 214,600 429,200 643,800
106,650 106,650 106,650 47,400
120,000 120,000 120,000 120,000
426,400 2,180,000 158,000 0
( ) 246,300 408,600 234,400 235,700
110,000 110,000 110,000 110,000
50,000 50,000 50,000 50,000
25,000 25,000 25,000 25,000
12,900 12,900 25,800 38,700
12,000 12,000 12,000 12,000
36,400 198,700 11,600 0




3.8

3.8.1

3.7

o)

)

@)

(4)

(®)

(@)

(b)

(©)

(d)

4
Parta-Sag

Termocet
80%

Termocet

Termocet
Termocet

40%

11

H/CT CHP/CT GICT G/IRG

LFG
JI ERU
4%
Termocet Euro 21.8/Gcal H/CT CHP/CT
Termocet Euro 27.2/Gcal
Termocet Euro 53.6/MWh CHP/CT
Termocet

Euro 55.3/MWh 3%

Termocet Euro 66.1/1000 m* G/CT

Euro 82.6/1000 m®

Euro 39.5/1000 m* G/RG

60%
8% 2 12

25%
VAT

11

80%



3.8.2

3.18
3.18
1. HICT ( Euro)
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
459,784 457,921 457,522 458,322 456,463 457,549 456,253 455,827 456,387 456,072 455,179l 5,027,279
246,300 256,152 266,398 277,054 288,136 299,661 311,647 324,113 337,078 350,561 364,583l 3,321,683
213,484 201,769 191,124 181,268 168,327 157,888 144,606 131,714 119,309 105,511 90,596| 1,705,596
2. CHP/CT ( Euro)
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
254,624 253,595 253,377 253,820 252,781 253,393 252,670 252,424 252,734 252,588 252,094 2,784,100
625,858 624,820 624,087 623,485 622,829 622,284 621,862 621,181 620,645 619,857 619,045|| 6,845,953
408,600 424,944 441,942 459,620 478,005 497,125 517,010 537,690 559,198 581,566 604,829 5,510,529
471,882 453,471 435,522 417,685 397,605 378,552 357,522 335,915 314,181 290,879 266,310| 4,119,524
3.G/ICT ( Euro)
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
203,109 202,802 202,526 202,505 202,391 202,246 202,082 202,014 201,705 201,489 201,419|| 2,224,288
234,400 243,776 253,527 263,668 274,215 285,184 296,591 308,455 320,793 333,625 346,970| 3,161,204
-31,291 -40,974 -51,001 -61,163 -71,824 -82,938 -94,509 -106,441 -119,088 -132,136 -145,551 -936,916
4. GIRG ( Euro)
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
121,374 121,327 121,119 121,012 120,963 120,744 120,621 120,512 120,488 120,465 120,275 1,328,900
235,700 245,128 254,933 265,130 275,735 286,764 298,235 310,164 322,571 335,474 348,893l 3,178,727
-114,326 -123,801 -133,814 -144,118 -154,772 -166,020 -177,614 -189,652 -202,083 -215,009 -228,618|| -1,849,827
(1) GICT GIRG
3.18 G/CT G/RG
2007 EU
2007
2007 Euro 170/1000 m®
(2) HICT CHP/CT
3.18
H/CT CHP/CT (IRR)
Minimum Debt Service Coverage Ratio : DSCR 3.19




3.19 H/CT, CHP/CT

IRR DSCR DSCR
H/CT 7.7% 1.20x 1.60x
CHP/CT 7.0% 1.41x 1.55x
10%
3.20
3.20 HI/CT, CHP/CT 10%
IRR DSCR DSCR
H/CT 6.2% 1.09x 1.46x
CHP/CT 5.6% 1.28x 1.41x
3.19 3.20 H/ICT CHPICT
8%/
ERU
3.8.3
H/ICT CHP/CT
Parta-Sag LFG H/ICT
4 Ji
H/CT
(@ H/ICT 1.1 Euro CHP/CT (2.9
O&M
(b) H/ICT 2

C/HP

Euro)
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4.2
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421
422

GHG
431
4.3.2

GHG



4.1
Parta Sag
LFG
H,S
4.5 km
4.2
42.1
1
2
3
4
5
4.2.2
[ ]
EU ISPA
2009

H/CT

GHG
1.3
EU LFG
ISPA
LFG Termocet
Termocet
5
ISPA LFG LFG
H/ICT
H/ICT
2
GD No0.162/2002
2010 LFG



2007 EU
EU
Parta-Sag
2010
Parta-Sag ISPA
LFG
ISPA 2004
[ 3]
3.15 3 H/ICT
LFG H/ICT
3
[ 4]
3
[ 5]
3.6
3.14 13
3.15
ERU
2 12
3 H/ICT
ERU 12
2
[ 2]
2007 EU ISPA
ISPA EU
1999/31/EC LFG
LFG LFG

EU

EU

ERU

EU



Sag ISPA

ISPA
2
2 1
GHG ERU

GHG GHG 4.3
4.3 GHG GHG
4.3.1 GHG

LFG 1 LFG

LFG GHG
21 GHG
ISPA LFG
2 GHG
GHG
Termocet
43.2 GHG
4.1 GHG GHG
GHG
LFG
LFG
GHG
Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories : Reference Manual LFG
CoO,

Termocet GHG



GHG 5.1

4.1 GHG
Q) GHG B=b
No.
1 LFG CO, b
2 CO,
3 CO,
2 GHG P = pl+p2-R2
No.
1 CO, pl
2 CO;
3 CO;
4 CO, p2
5
6 Termocet CO, R2
3) GHG
R=B-P=b-(p1+p2-R2)=b-p1l-p2+R2=R1+R2
R1=b-p1-p2
R2
( )* Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories : Reference Manual




LFG
LFG
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v
A4

A 4

\ 4

Termocet

Termocet

4.1






5.2

5.3
5.4
55

5.11
5.1.2
5.13

521
5.2.2



51

5.1.1

3.4

LFG

5.1.2

LFG

LFG

LFG
(100% CH4)
2017
LFG
2005
2006
2007 LFG
2017 LFG
75%
LFG
LFG

GHG

LFG LandGEM E-PLUS

2007

2.7 m/
1.1 LFG
LFG
50 85%
51 51

4.1

3.11

m/

3.6.2

2007 2017



51 LFG LFG

LFG(100%CH,) | LFG
75%

m?/ m%/
2005 4,143,000 0
2006 4,264,000 0 LFG
2007 4,097,000 3,072,750|LFG (2007 1
2008 3,936,000 2,952,000
2009 3,782,000 2,836,500 LEG 2008 1
2010 3,634,000 2,725,500 ERU 1
2011 3,491,000 2,618,250
2012 3,354,000 2,515,500
2013 3,223,000 2,417,250
2014 3,096,000 2,322,000 ERU )
2015 2,975,000 2,231,250 LEG 2017 12
2016 2,858,000 2,143,500
2017 2,746,000 2,059,500

45,599,000 27,894,000




LFG (x10°m%y)

4.5

—o—LFG 100 CH4
—&|—LFG 75

40 |

35 |

z.: 4%\.\.\.\1 \

\.\.~\.\.‘\I

20 |
15 |
1.0 |
05 |
0.0
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
5.1 LFG LFG
51.3 GHG
GHG 11 8.6 CO2-ton
1 GHG 43 CO2-ton 2 GHG
3.4 CO2-ton
GHG 4.3
ISPA LFG
LFG
GHG
GHG
GHG
LFG Parta-Sag LFG
LFG Termocet
Termocet Termocet
GHG 96 CO2-ton
GHG
GHG 1.0 CO2-ton
GHG
Q GHG
GHG



1) GHG

LFG GHG (b) GHG
LFG CO2 43.2 GHG
GHG (b)y=0
2) LFG GHG
LFG Termocet
LFG GHG
LFG GHG pl
GHG p2
GHG R1

Rl1=b (pl+p2)

LFG
Termocet 100% Termocet
3) Termocet GHG
Termocet LFG
GHG
GHG
LFG
LFG
Termocet GHG R2
GHG Rt
Rt=R1+R2
2 GHG CO,
GHG IPCC
1)
LFG CO, GHG
b=0
LFG C02 t-COg/y b
Ty x tC/TJ x



x CO,/C

. TIly
= mly  x TIm?
35.84 x 10° TI/m*®  =8,560 kcal/m®
° 100% 15.3tC/TJ
° 0.995
e CO,/C 44/12
2) LFG
LFG CO, t-CO.ly  pl
LFG CO, 43.2 GHG
p1=0
(b)
CO, (t-CO2ly) (p2)
MWh x C02 t-COz/ MWh
5.2
(kw)
LFG 70
LFG 10
20
100
900 MWh
o COz
CO,
CcoO, 1.0t CO,/MWh
3) Termocet GHG
CO,
C02 t-COg/y R2
Ty x tC/TJ x xCO,/C



e CO,/C

TIly
tly x TIh
mly  x TIm®  x
35.84 x 10° TI/m®  =8,560 kcal/m®
097 LFG 85%/
27.6 tC/TJ
0.98
44/12

GHG CO,

88%

53



5.3 GHG CO;
GHG LFG GHG
LFG *LFG * Termoce
(100%CH,) LFG Cco2 GHG GHG
me/ t-CO,/ t-CO,/ t-CO,/ t-CO,/
t-CO,/ t-CO,/
(b) (p1) (p2) R1=b-(p1+p2) (R2) Rt=R1+R2
2007 3,072,750 0 0 900 -900 10,594 9,694
2008 2,952,000 0 0 900 -900 10,178 9,278
2009 2,836,500 0 0 900 -900 9,780 8,880
2010 2,725,500 0 0 900 -900 9,397 8,497
2011 2,618,250 0 0 900 -900 9,027 8,127
2012 2,515,500 0 0 900 -900 8,673 7,773
2013 2,417,250 0 0 900 -900 8,334 7,434
2014 2,322,000 0 0 900 -900 8,006 7,106
2015 2,231,250 0 0 900 -900 7,693 6,793
2016 2,143,500 0 0 900 -900 7,390 6,490
2017 2,059,500 0 0 900 -900 7,101 6,201
27,894,000 0 0 9,900 -9,900 96,174 86,274
*LFG CO, GHG 2007 9,694
2008 2012 1 42,555
2013 2017 2 34,024
(CO,-ton) 86,274




5.2

521
3.7.3
3.8.1
Q ERU
ERU Euro 2/ERU Euro 10/ERU
ERU 2008 2017 10
GHG 2008 2017 1.7 (Co2 )
)
ERU 4%
2
JI 6
:Euro
O&M
150,000 10,000
3)
5.4
EU ISPA
1.3 Euro
LFG 3.7.1

H/ICT
3.8.1

( 513

LFG

5 Euro

JI



54

(

Euro)

1,317,650

300,000

214,600

106,650

120,000

426,400

150,000

256,300

110,000

50,000

25,000

12,900

12,000

36,400

10,000




5.2.2

ERU Euro 2-10/ERU
IRR
10
55 5.2
55
ERU (Euro)
0 2 4 6 8 10
Base case 4.5% 6.2% 7.6% 8.9% 10.1% 11.3%
Upside case 1 ( 10% up) 6.2% 7.8% 9.3% 10.7% 11.9% 13.1%
Downside case 1 ( 10% down) 2.9% 4.7% 6.2% 7.5% 8.6% 9.7%
U side case 2 ( 10%up) 8.7% 10.0% 11.2% 12.3% 13.4% 14.4%
Downside case 2 ( 10%down) 0.0% 0.7% 2.9% 4.8% 6.4% 7.8%
IRR —&@— Base case
16.0%
—=— Upside
14.0% -. case 1
—— Downside
. case 1
12.0% r ---m---U side
case 2
10.0% ---% - - Downside
case 2
8.0%
6.0% |
4.0%
2.0%
0.0% He
2 4 8 10 ERU Price (€)
5.2
IRR ERU Euro 10/ERU 11.3
2002 5 8 70 Euro
10 8.5 8.5
10
55 10 2 Euro 10/ERU

IRR

144



10 2 ERU

Termocet Termocet Parta-Sag



5.3

(1) LFG

Parta-Sag LFG 2.3 LFG
(2) EU

EU ISPA LFG
LFG
5 Euro
1.3 Euro
LFG LFG
GHG ERU

(3) ISPA

2007 ISPA

LFG
(
EU
LFG
EU

4 LFG

Parta — Sag Termocet

/Termocet
O&M LFG
©)
(6) Minutes of Understanding
2004 3
JI Minutes of Understanding MoU
JI MoU
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LFG

5.5

GHG

LFG

LFG

JI

LFG






6.1
6.2
6.3
6.4

GHG

6.4.1
6.4.2
6.4.3

GHG



6.1
(Monitoring and Verification Protocol: MVP)  JI
Project Design Document : PDD
GHG
(Prototype Carbon Fund : PCF)
MVP
[ ]
[ ]
[ ]
[ ]
LFG 3
Termocet
CDM I UNFCCC
MVP 6 12

ERUPT(Emission Reduction Unit Procurement Tender)

JI Latvia
Liepaja PCF Slovakia
(ERUPT )
MVP
MVP
6.2 GHG
JI GHG
GHG
Parta-Sag LFG GHG



e Termocet

6.3
2005
6.4
[ ]
[ ]
[ ]
[ ]
[ ]
6.4.1
GHG
LFG
Ji LFG
LFG LFG
LFG
6.3
LFG
LFG
LFG
LFG

2007

LFG

6.1

LFG

6.2

LFG

GHG

LFG

6.3

LFG



LFG

6.4.2 GHG

Parta-Sag

6.4.3

LFG

DIS

LFG

GHG

BS

6.5

GHG
6.1

6.4

6.5

LFG

Ji

6.6

Ji



6.1

Location

Owner

Contact person

Name
Address
Zip code
City
Country
Telephone
Fax
E-mail
6.2 LFG
Items Unit
Bl Start of waste deposition year
B2 End of Waste deposition year
B3 | Surface m?
B4 Deposited waste tonnes
B5 | Total waste at the landfill tonnes
B6 | Volume m?
B7 Percentage of gas producing materials %
B8 Decayable carbon in refuse Kg/tonne
Light decayable materials (LM) %
Medium decayable materials (MM) %
Hard decayable materials (HM) %
B9 | Average landfill temperature °C
B10 | Methane content in the landfill gas \ol. %
B11 | Calorific value of the landfill gas TIm?
B12 | Starting phase of CH, production year

B13 | Gas capture rate

%




6.3 LFG
Measurement p_oint at _ _ In period In year
the installation Subject Unit
(combustion or flaring) average average
Flow m3hour
Pressure Mpa
Temperature °C
CH, \ol.-%
CO, Vol.-%
0O, Vol.%
Operating time hours total total
6.4
. . . In period In year
Equipment type Subject Unit
average average
Electricity consumption kW/h
Operating time hours total total
6.5 GHG
Subject Unit
C1 | Heat-to gas conversion TIm?
C2 | Boiler gas efficiency %
C3 | Boiler coal efficiency %

C4 | Coal Specific Emission Factor

tonnes-CO, eq./TJ

C5 | Electricity grid Specific Emission Factor

tonnes-CO, eq./TJ




6.6 LFG ()
Variable Unit Year1 | Year2 | vear.. |20082012| Levelof
average precision

S1 LFG recovery

Sla | - From venting m®

Slb | - From flaring m®

Slc | - From combustion m®
Total: (Sla + Sib + Sic) m®

S2 Other fuels used

S2a | -Typel tonnes

S2b | - Type 2 tonnes

S3 Total Electricity consumed KW
By the landfill equipment

S4 Heat Input I
(Slc x B10 x B11)

S5 Heat Output I
(S4 x C2)

S6 Emissions

S6a | CH, at the boiler tonnes-CO,
(S4 x C1) eq.

S6b | Other fuel

S6b;, | Type 1l tonnes-CO,
(S2a x SEFype1) €q.

S6b, | Type 2 tonnes-CO,
(S2a x SEFype2) eqg.
Total: tonnes-CO,
(S6b, + S6by) eq.

S6¢ | Electricity consumed tonnes-CO,
(S3 x C5) eqg.

S7 Total on-site emission
reductions tonnes-CO,
(S6a - S6b - S6¢) &4

S8 Total off-site emission
reductions tonnes-CO,
(S5 x C4) &

S9 Total emission reductions tonnes-CO,
(S7 + S8) €q.

S10 | Total amount of coal
replaced tonnes
(S8/C3)










FIS

Parta-Sag LFG
LFG
EU
LFG
LFG LFG
Ji
(1) LFG
1)
ERU
2008 20017 10
LFG
300 m* 10
LFG
1.3Gcal x 2
ISPA LFG
LFG
2)
GHG
GHG 11 8.6 COy-ton
o 1.3 EUR
( LFG 5 EUR EU
ISPA
) IRR 7.7% ERU
o IRR 11.3% Euro 10/ERU
(2) LFG
1) LFG
Parta-Sag LFG 51 LFG



2) EU

EU ISPA LFG
LFG
5 EUR
13 Euro
LFG LFG
GHG
ERU
3) ISPA
2007 ISPA
LFG
EU
LFG
EU
4) LFG
Parta-Sag Termocet South
/Termocet O&M LFG
5)
6) Minutes of Understanding
2004 3
JI Minutes of Understanding MoU
JI MoU
®)
LFG JI
GHG
LFG
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18 ( -1 23 ()
29 ()3 5 )
1
/ (
10/30 —
10/31 —
11/1 Nyiregyhaza
11/2 —
11/3
RETIM
EPA
Parta-Sag
11/4
Sag
Termocet South
11/5 —
11/6 — -

11/7




/ (
1/18 —
1/19 —
Regional Environmental Center
1/20 Regional Environmental Center
1/21 —
1/22 —
1/23
3
/ (
2/29 BN
3/1 —
Regional Environmental Center
372
Termocet South
N
373
3/4 - N
3/5
3.
3.1 1
1 ( ISPA
Parta-Sag Landfill
3 11
Landfill 35 65
) Parta-Sag Landfill
Parta-Sag Landfill RETIM Sag
25,000




Termocet( ) CALOR( )
50
20 /Geal 30 (
)
(3) Sag Parta Sag Landfill
Parta-Sag Landfill  Sag
14 Sag 14 Parta
Parta 650 1,700
Parta Parta
LFG
2
@) EPA
EU Landfill 60ha
Parta-Sag 2
LFG
(5) Termocet South Parta Sag Landfill
Termocet 90
Landfill
(6
MOU

50

2
50-60
25,000
28
28
Sag 850 2 800
800
Sag
(1)
(3)Sag
Landfill 6
ISPA
EU
10
JI
2005
ANRI



EU
33 2007

0
MOU

PCF 1991 JI
JI MOU JI

3.2 2

Regional Environmental Center for Central and Eastern Europe (REC)

Dr. Corneliu Rotaru

3.3 3

(M

ISPA ISPA

Timisoara Termocet Calor (



(2) Termocet South
Termocet FS Spec
35

Termocet LFG



Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories, Reference Manual, IPCC, 1996

Operational Guidelines for Project Design Documents of Joint Implementation Projects, Ministry of Economic
Affairs of the Netherlands, June 2003

User’s Manual Landfill Gas Emissions Model (Version 2.0), Control Technology Center U.S. Environmental

Protection Agency, February 1998

PDD, Baseline Study
“Landfill Gas Recovery in the Slovak Republic” Baseline study for ERUPT-2001 (final draft version), BGP
Engineers B.V., August 2002
“Salvador da Bahia Landfill Gas Project” Project design document (version 3), ICF Consulting, June 2003

“Durban, South Africa Landfill Gas to Electricity” Project desigh document (revised draft), Baseline study
(revised draft), The Prototype Carbon Fund, July 2003

“Landfill Gas Recovery in Romania” Baseline study for ERUPT-2003, BGP Engineers B.V., July 2003

(Romania) Governmental Decision on the landfill of waste no. 162 of 20 February 2002
(Romania) Law no.4/1 November 1991, on the Establishment and Ratification of International Treaties

(Timis County, Romania) Timis County Waste Management Plan (2002), Timis County Council Decision no.
67/11.11.2002

(EU) Council Directive 1999/31/EC of 26 April 1999 on the landfill of waste

(EU) Directive 2001/80/EC of the European Parliament and of the Council of 23 October 2001 on the
limitation of emissions of certain pollutants into the air from large combustion plants
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