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SECTION A.
General description of the project
A.1.
Title of the project: 
The Liepaja Regional Solid Waste Management Project
Version: 01

Date: 23/11/2011
A.2.
Description of the project:
The proposed Liepaja Regional Solid Waste Management Project (hereinafter – Liepaja project) introduces a state-of-the-art waste management system to the Liepaja Waste Management Region including remediation of the existing landfill sites and the operation of energy cells for methane capture and utilization. The proposed techniques meet the latest international sanitary landfill standards in regard to environment, operational and hygienic conditions, improved management, and would include the separation of biodegrable and recyclable waste. 
The proposed Liepaja project has completed the following:
· remediation and enlargement of one existing site and closure of other sites;

· technical and operational improvements to meet the sanitary landfill standards;

· establishment of a modern waste management system based on energy cells for the enhanced degradation of readily biodegradable waste and the collection of landfill gas (hereinafter – LFG);

· establishment of the waste collection points throughout the region to ensure the lowest transport costs for the waste generated at a distance from the new site;
· use of the captured LFG to generate electricity;

· technical and managerial assistance in the operation of the waste processing system through twinning arrangements;
· technical assistance and training for the waste management utility and private sector companies involved in the implementation of the New Solid Waste Management System.
The boundaries of the LFG component of the baseline scenario are defined to include all 27 landfill operations and dumpsites in the region of Liepaja. The baseline scenario is described as follows:

· A new sanitary landfill would be built at the existing Grobina landfill site. The landfill started receiving unsorted waste as well as sludge from the waste water treatment facility at or about the same time as the planned energy cells go into operation;
· At this time, the existing landfill at Skede as well as all existing small dumpsites in the Liepaja region were closed and rehabilitated;
· LFG collection system is installed either at Skede and the new Grobina landfill;
· Latvian law requires that the old landfill site at Skede and the new site at Grobina shall be retrofitted with LFG collection and treatment systems as required by law. The collection efficiency would be at least the minimum required by law;
· The new sanitary landfill at Grobina will be in operation at least as long as the lifetime of the planned energy cell project.

The boundaries for the LFG component of the project scenario are defined to include the landfill operation at Skede and the energy cell and landfill operation at Grobina as well as the 27 old existing landfills. The project’s LFG components are described as follows:

· A new waste management facility has been constructed and is in operation at the Grobina Site. It includes waste sorting facilities, energy cells and a landfill for sorted non-recyclable waste, and which provides also a possibly for the inert soil and other matter from the energy cell operation to be discharged;
· The energy cells will start receiving sorted organic waste as well as sludge approximately at the time when the new baseline landfill was opened. The energy cells will generate the same volume of LFG per unit of waste as would be emitted (over a longer period of time) from the baseline sanitary landfill. 

· All existing landfills and small dumpsites have been closed and remediated. The Skede Landfill has been equipped with an LFG recovery system;
· The LFG extracted at the Skede Site as well as LFG collected from the energy cells is being combusted to generate electricity. Both of the sites have been equipped with an emergency flare;
· For conversion of LFG the following power generators (CHP units) have been installed: at the Grobina Site – 1.168 MWel and the Skede Landfill – 0.452 MWel;
· The collected LFG contains more than 50% methane.

Since 2004 all the waste collected in the project territory, including Saldus’s and Kuldiga’s municipal areas, has been deposited at the Grobina’s Site. The permit “Category A” sets the limit for acceptance of the waste: 50 000 t of biodegradable waste for biological treatment and 30 000 t of inert waste for final disposal for a separate area. During 2004 – 2010 the Grobina’s Site has received 358 000 t of waste including 255 000 t of mixed household waste (including 20 000 t of green waste) and 103 000 t of construction waste.
The LFG collected from the biodegradable waste is being converted into electrical power and delivered to the “Latvenergo” JSC (national energy power supply enterprise, engaged in the field of generation of electrical and thermal energy and electricity trade) network.
A.3.
Project participants:
Table A.3. Project Participants
	Party involved
	Project participants

	The Republic of Latvia
	Liepajas RAS Ltd


A.4.
Technical description of the project:


A.4.1.
Location of the project:

The project is located in the Republic of Latvia (see figure A.4.1.1.).

Figure A.4.1.1. Location of the Republic of Latvia in the Baltic Sea Region

[image: image1.jpg]



The Liepaja Waste Management Region includes the city of Liepaja and 12 smaller municipalities around the city. The project has two locations/sites: Grobina Site and Skede Landfill (see figure A.4.1.2.).
Figure A.4.1.2. Location of Grobina Site and Skede Landfill
[image: image2.png]Medzes Ruiza

SKEDE LANDFILL ,/'

Ufnas
Ske

o -~
Tosmam E

y \
‘aJ_.ﬂ

BJ "l\w‘,@\./}"

A

Dube ° MaZgav

GROBINA SITE §

. .’”e "adZes S o *’j’
d Ttin i

Aiste

(\M






A.4.1.1.
Host Party(ies):
The Republic of Latvia.

A.4.1.2.
Region/State/Province etc.:
The area of Liepaja Waste Management Region is 6410.1 km2 (9.9% of the area of Latvia). Rural territories cover 6305.4 km2 (98.4% of the area of the region), urban territories cover 104.7 km2 (1.6% of the area of the region).
Estimated population of Liepaja waste management region was 170 025 as of 2009, e.g., 7.5% of the population of Latvia. Urban and rural population is 116 822 and 53 203 inhabitants, respectively, or 68.7% and 31.3% of the whole population of the region. An urban population density is 1091.2 inhabitants per km2 and rural population density – 8.9 inhabitants/km2.
Figure A.4.1.2.1. Map of Liepaja Waste Management Region
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A.4.1.3.
City/Town/Community etc.:

The Grobina Site is located in Grobina parish, Grobina county, which is closely situated to the main waste producing area – the city of Liepaja, namely, only 13 km from Liepaja City, and 3 km from Riga – Liepaja highway (see Figure A.4.1.2.1.). Skede Landfill is located within the borders of Liepaja City (see Figure A.4.1.2.).

A.4.1.4.
Detail of physical location, including information allowing the unique identification of the project (maximum one page):

Grobina Site

The Grobina Site (see Figure A.4.1.4.1.) is situated 13 km from Liepaja City, 3 km from Riga – Liepaja highway, at a former military base. The surface of the area is flat. The site is surrounded by forest in the north and west.
Figure A.4.1.4.1. Grobina Site

[image: image4.jpg]



General Description of the Grobina Site:

· Owner: Liepajas RAS Ltd. Is owned by the City of Liepaja, Grobina municipality and RAS30 Ltd. (small municipalities);

· Operator: Liepajas RAS Ltd.;

· The Site is active and has been functioning since 2004;

· Total area of the dump is 29 ha;

· Thickness of the waste (in 2011) was 14 m;
· Capacity of the object is 1 800 000 t;

· Total volume of waste buried in energy cells until year 2011 was 255 000 t;

· Annual volume of waste is up to 40 000 t;

· Type of cover: soil and wood chips;

· Quality demolition waste is used for internal roads.
Figure A.4.1.4.2. Energy Cell Slope and Bottom at the Grobina Site
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Operation of the Grobina Site

So far a territory of 8 energy cells is being used (to the north of the administrative building), the total of 5.6 ha which includes the inert waste area. The administrative and technical buildings are located in between the two blocks of the energy cells (see Figure A.4.1.4.2.). The site operates round-the-clock; waste is accepted from 7:00 a.m. to 7:00 p.m. 
Calculation of gas production from the project is shown in Table A.4.1.4.1.

Table A.4.1.4.1. Estimation of LFG at Grobina Site 
	Year
	Estimation of LFG production
(Nm3/ year) SWECO1
	Estimation of LFG extraction
(Nm3/year) ROYALHASKONING2
	Estimation of LFG extraction (Nm3/hour) ROYAL HASKONING

	2002 
	510 000 
	
	

	2003 
	970 000 
	
	

	2004 
	1 380 000 
	
	

	2005 
	1 750 000 
	174 000 
	60 

	2006 
	2 080 000 
	696 000 
	80 

	2007 
	2 380 000 
	1 281 000 
	148 

	2008 
	2 650 000 
	1 786 000 
	206 

	2009 
	2 900 000 
	2 236 000 
	258 

	2010 
	3 140 000 
	2 648 000 
	306 

	2011 
	3 370 000 
	2 993 000 
	346 

	2012 
	3 590 000 
	3 290 000 
	380 

	2013 
	3 800 000 
	3 549 000 
	410 

	2014 
	
	3 781 000 
	437 

	2015 
	
	3 992 000 
	462 

	2016 
	
	4 188 000 
	484 

	2017 
	
	4 372 000 
	506 

	2018 
	
	4 548 000 
	526 

	2019 
	
	4 697 000 
	543 

	2020 
	
	4 825 000 
	558 

	2021 
	
	4 917 000 
	569 

	2022 
	
	4 988 000 
	577 

	2023 
	
	5 046 000 
	584 

	2024 
	
	5 097 000 
	589 

	2025 
	
	3 330 000 
	385 


1 Feasibility Study, Preliminary Design and Environmental Assessment of Sustainable Solid Waste Management for Liepaja city and Liepaja region. Dated February 7, 2000 by SWECO INTERNATIONAL in association with GEO CONSULTANTS.
2 Liepaja Region Solid Waste Management Project. Detailed design report for “Grobina poligons”. Dated February 11, 2002 by ROYAL HASKONING.
Skede Landfill
The landfill (see Figure A.4.1.4.5.) was in operation from 1972 until 2004. At that time household waste, industrial waste, demolition waste and garden waste had been dumped at the site. The total area of the landfill site is 102 331 m3. Landowner is Liepajas RAS Ltd. 
Landfill gas extraction and utilization system consists of:

· fifteen vertical LFG extraction wells;

· two LFG collectors;

· one blower;

· one gas engine.

Figure 4.1.4.5. Aerophotography of Skede Landfill
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Extraction of biogas is achieved by installed extraction wells (gas filters) with a borehole diameter of 160 mm, which are surrounded by gravel (gradation 16 – 32 mm). Location of the extraction wells is shown in Figure 4.1.4.6. The closed Skede Landfill was provided with a cover construction, leachate collection and transportation system and with a LFG extraction and utilization system in 2004. Operations of the LFG extraction system started in 2004. 
Figure 4.1.4.6. Location of Extraction Wells at Skede Landfill
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To transport the LFG to the CHP-unit the extraction system is split in three parts:
1. Piping system from extraction wells to collector pit: PEHD diameter 110 mm;

2. Piping from this collector pit to the main piping: PEHD diameter 110 mm;

3. Main piping system: PEHD diameter 200mm.

Minimum capacity of the flare is 50 Nm3/hour and maximum 750 Nm3/hour. This specific flare is a “closed” ground flare. The LFG is being combusted at a temperature of 1000oC at a retention time of 0.3 seconds.
At Skede Landfill, a CHP-unit is installed with an electrical power output of 452 kW. “Latvenergo” JSC provides a hook-up with the network.

A.4.2.
Technology(ies) to be employed, or measures, operations or actions to be implemented by the project:
The Liepaja project involves the following key elements which lead to greenhouse gas (hereinafter – GHG) emission reductions and other joint implementation (hereinafter – JI) benefits: 

· Grobina Landfill Methane Capture and Energy Production/Grid Avoided Energy Production: At Grobina, the Liepaja project will build a new sanitary landfill at the regional waste disposal site and install energy cells to efficiently capture methane for power generation and the sale of this power to the national grid. In addition to capturing and destroying a GHG with high global warming potential (methane), the production of energy from the methane and the sale of this power to the national grid also results in the reduction of carbon dioxide emission from the energy production in grid which has been avoided.

· Skede Landfill Methane Capture, Flaring, and Energy Production/Grid Avoided Energy Production: Closing the existing Skede Landfill site and installing methane extraction systems to capture and use the methane for the power generation or flaring also resulting in the destruction of methane which would otherwise escape to the atmosphere. In addition to capturing and destroying a GHG with high global warming potential (methane), the production of energy from the methane and the sale of this power to the national grid also results in the reduction of carbon dioxide emission from the energy production in grid which has been avoided.
· Other Sites: Closing the remaining 27 small waste disposal facilities located around the Liepaja region results in centralizing the regional solid waste management to Grobina as well as centralizing the methane for capture and destruction to Grobina.

Grobina is the location where all future solid waste materials from the Liepaja region will be deposited. It will be managed by the Liepaja RAS Ltd, which will install and use energy cell technologies to speed up methane production to power a 1,168 MWel landfill-gas-fired generator. Electricity produced in Grobina will be sold by the project implementers (LCC and LRC) to the grid, and a minimal amount of gas-fired electricity is to be used on the site to meet the operational needs. Skede is an existing landfill site which will be closed during the implementation of this project, but where a gas collection system will be installed and managed by Liepaja RAS for methane capture and the production of 0.452 MWel in power generation. 

A.4.3.
Brief explanation of how the anthropogenic emissions of greenhouse gases by sources are to be reduced by the proposed JI project, including why the emission reductions would not occur in the absence of the proposed project, taking into account national and/or sectoral policies and circumstances:
The estimation of GHG emission impacts for the project is performed by comparing “with project” emissions (project emission scenario to “without project” (baseline emission scenario) emissions. The project emissions for Liepaja include the amount of methane destroyed and carbon saved from electricity displacement through the collection and use of the sanitary landfill gas. The baseline emissions are the methane emissions at the landfill sites without capture and energy use. The net emissions or emission reductions equal the baseline emissions minus the project emissions. 

There are two basic sources of GHG emission reductions from the project, methane and carbon dioxide.
1. Methane Capture and Combustion or Flare (Direct Effects): The captured methane at the Grobina and Skede Sites from the sanitary landfill gas collection system is destroyed by either combustion or flaring, thereby reducing GHGs that would otherwise be emitted into the atmosphere. On-site combusting or flaring of the methane also produces minimal amounts of carbon dioxide emissions, which must be netted out from the methane emissions destroyed (reductions). 

2. Electric Generation Displacement (Direct Effects): Carbon dioxide emissions also are reduced by the project through the displacement of grid-based electricity by the landfill methane-based electricity produced at Grobina and Skede.

The GHG Monitoring and Verification Protocol (hereinafter – MVP) provides instructions for the following direct and indirect GHG emissions estimation, monitoring and verification activities:
· Reductions of Methane Emissions (Methane Destroyed) from landfill gas capture and energy use or flare (GHG Estimation Procedures 1 & 2)

· Reductions in Grid Carbon Dioxide Emissions resulting from electric generation displacement (GHG Estimation Procedure 3)

Following the standard unit reporting by the Intergovernmental Panel on Climate Change (IPCC) guidelines, the Liepaja GHG MVP calls for methane and carbon dioxide emission reductions to be expressed in tonnes of carbon dioxide equivalents (CO2 Equivalent.)
As project has started to reduce emissions already in 2004, next table represents total estimate of annual emission reductions in tonnes of CO2 equivalent during project operation.
Table A.4.3. Estimate of annual project emission reductions in tonnes of CO2 equivalent
	
	2004 – 2012

	
	

	Year
	Estimate of annual emission reductions in tonnes of CO2 equivalent

	2004
	4 033

	2005
	16 500

	2006
	27 133

	2007
	39 600

	2008
	51 333

	2009
	58 666

	2010
	60 500

	2011
	64 166

	2012
	66 000

	Total estimated emission reductions over  the project operation
	387 931

	Annual average of estimated emission reductions over  the project operation (tonnes of CO2 equivalent)
	32 327


Next table represents total estimate of annual emission reductions in tonnes of CO2 equivalent in crediting period according Decision 9/CMP.1 paragraph 5.
Table A.4.4. Estimate of annual emission reductions in tonnes of CO2 equivalent in crediting period
	Lenght of the crediting period
	2008 – 2012

	
	

	Year
	Estimate of annual emission reductions in tonnes of CO2 equivalent

	2008
	51 333

	2009
	58 666

	2010
	60 500

	2011
	64 166

	2012
	66 000

	Total estimated emission reductions over the crediting period
	300 665

	Annual average of estimated emission reductions over the crediting period (tonnes of CO2 equivalent)
	60 133


A.5.
Project approval by the Parties involved:
02.12.2011. Liepajas RAS Ltd application for a Joint Implementation project was approved by Ministry of Environmental Protection and Regional Development according to Cabinet of Ministers regulation No. 510 “Procedures for Implementation of the Kyoto Protocol Project Mechanisms” (07.07.2008.).
SECTION B.
Baseline

B.1.
Description and justification of the baseline chosen:

The baseline setting in this PDD is based on the Baseline Study for the Greenhouse Gas Component of the Liepaja Regional Solid Waste Management Project. The purpose of the Baseline Study was to develop and select a particular reference scenario for each GHG component of the Liepaja project (the baseline) and to explain the reasons for the selected baseline in a transparent manner.

A range of different options and alternatives were studied during project preparation and in the Feasibilty Study, Preliminary Design and Environmental Assessment of Sustainable Solid Waste Management for Liepaja City and Liepaja region (hereinafter – Feasibility Study), including waste disposal at the municipal and regional level, a number of siting options, sanitary landfill with and without landfill gas capture and with and without the addition of sludge.
The baseline for the Liepaja project is determined by using a profitability analysis based on the economic internal rate of return (EIRR) as a key indicator. The methodology relies on the behavioural assumption that the objective of the Liepaja City Council is to minimize the increase in the tariff (user fee) for waste collection and disposal for the inhabitants of the Liepaja region while allowing the municipal waste management company to make a profit and while complying with the legal, political, technical, economic, social and environmental requirements and constraints summarized above. 

The Feasibility Study analyzed the two principal waste management technology options: sanitary landfilling meeting all existing national environmental standards and energy cell technology for waste treatment. The different siting options and design alternatives (gas collection and utilization, sludge addition) were also studied to determine the baseline. Traditional landfilling was compared with energy cell technology for the organic waste. The analysis assumes that demolition waste and inorganic industrial waste will be landfilled.

A step-wise approach defines consideration and evaluation of alternative scenarios in respect to the Liepaja project implementation in accordance with the following steps: 

  1. Identification of alternative scenarios. 

  2. Analyses of constraints. 

  3. Estimate of GHG reductions. 
Table B.1. Summary of Annual Emissions from Baseline

	
	Annual Tonnes of CO2 Equivalent Reduced from Projects

	
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	Grobina Baseline
	3,745
	7,094
	10,087
	12,761
	15,138
	17,312

	Skede Sludge
	4,082
	4,082
	4,082
	4,082
	4,082
	4,082

	Skede Baseline
	8,165
	7,757
	7,348
	6,94
	6,532
	6,124

	Total Annual Baseline Emissions (Saleable Emissions/yr)
	15,992
	18,932
	21,518
	23,784
	25,752
	27,518

	Cumulative total Baseline Emissions (Saleable Emissions/yr)
	15,992
	34,924
	56,442
	80,226
	105,978
	133,496


B.2.
Description of how the anthropogenic emissions of greenhouse gases by sources are reduced below those that would have occurred in the absence of the JI project:
Detailed description of how the anthropogenic emissions of greenhouse gases by sources are reduced below those that would have occurred in the absence of the JI project is included in Baseline Study for the Greenhouse Gas Component of the Liepaja Regional Solid Waste Management Project.
GHG reductions from landfill gas combustion

Emission reductions can be projected using baselines and assumptions for landfill gas extractable at Skede. The estimates of gas yields are based on measurements carried out at the existing landfill at Skede, where gas pumping tests were carried out. The results indicated that the extractable amount of landfill gas is considerably less than estimated earlier. On the basis of the measurements, the extractable gas amounts have been reduced by about 50 % to an initial energy equivalent of 6000 MWh/year. These are believed to be conservative estimates of gas likely to be available.

Projections of LFG from future waste streams depend on waste volumes. Results from surveys carried out for the Feasibility Study were used to project the likely waste volume availability from the Liepaja region. Annual increase in the waste generated and changes in recycling practice by the population in the Liepaja region have been considered in the analysis to estimate the amount of waste available for treatment in energy cells.

The total waste estimated to be available in the region is used to predict the amount of LFG generated. For the first year after the waste disposal, the production of LFG from the energy cells is calculated to be to zero, for the second year – 35 %, for the third year – 60 %, for the fourth year – 85 % and the fifth year and thereafter to 100 % of the total potential gas energy. Please note that the annual gas quantities will be measured in real time in the operational project. 

As described in detail in Section 4.5.2, the difference in the speed of anaerobic decomposition of organic waste in a sanitary landfill and in an energy cell needs to be accounted for when the actual level of emissions’ reduction in reference to the baseline is estimated. The LFG yields from sludge are also included in the analysis.
GHG reductions from power supply

Power is generated from the methane produced in the energy cell in Grobina landfill and the LFG is collected from the remediated landfill in Skede. The actual reductions of emissions due to the electricity generated from the methane from the energy cells and the landfill collected at Skede are estimated by using procedures and developed in the Liepaja MVP. Contrary to this, the projection of emission reduction is based on the assumption that heavy fuel oil (HFO) based power is displaced from the grid.
B.3.
Description of how the definition of the project boundary is applied to the project:
The project boundaries define the technical extent to which project effects must be measured, monitored and verified for the Liepaja project management and operational team. These boundaries set how far and what criteria must be determined for the environmental (GHG emissions, water and air quality) and social impacts for the Project.  

The project boundaries, hence, include direct and indirect impacts at Grobina and Skede, in addition to some indirect off-site benefits, in particular environmental and social. The project boundaries include:

1. Grobina and Skede direct greenhouse gas emission effects;
2. Grobina and Skede direct and indirect effects on water quality, odor, noise, and recyclable materials;
3. Grobina and Skede direct social effects including public sector subsidies and user fees.
For the Liepaja project, the project boundaries, direct, and indirect effects are defined as:
Direct Effects: These include the environmental and social effects of the project at Grobina and Skede that are directly related with project implementation and operations. The direct impacts include:

1. Direct greenhouse gas emissions reductions from methane capture: the direct “on-site” methane emissions at Grobina and Skede that are destroyed due to the capture and energy generation from the landfill gas;
2. Direct greenhouse gas emissions reductions from avoided grid carbon dioxide production: the off-site carbon dioxide emissions displaced through backing off grid-generated electricity by the sale of the landfill gas energy to the grid;
3. Other direct environmental effects: the on-site environmental impacts at Grobina and Skede due to materials recycling, water quality improvements, and reduction in odor and noise levels specifically attributable to the project;
4. Direct social effects: the public sector subsidy and user fee price effects from the installation of the Liepaja project.
Indirect Effects: These include environmental and social impacts that occur off-site (i.e., not at Grobina Site or Skede Landfill) that are attributable to the project. For Liepaja, indirect effects include:

4. Other environmental impacts: reduced off-site environmental effects, such as less leachates in streams around the landfills.
The MVP for Grobina and Skede provides monitoring, estimation, and measurement directions applicable to both sites for all key project impacts and their respective performance indicators.

SECTION C.
Duration of the project / crediting period

C.1.
Starting date of the project: 
May, 2004 – upon commissioning of the Skede Landfill.
C.2.
Expected operational lifetime of the project:
Operational lifetime of the LFG system is expected 20 years.
C.3.
Length of the crediting period:

Crediting period: 5 years (January 1, 2008 – December 31, 2012)
SECTION D.
Monitoring plan

D.1.
Description of monitoring plan chosen:
Liepajas RAS Ltd has selected JI specific approach. 

Relevant factors and key characteristics to be monitored, and the periodicity of monitoring,  in particular also all decisive factors for the control and reporting of project performance have been included in the approved MVP.
	
D. 1.1.
Direct monitoring of emission reductions from the project (values should be consistent with those in section E.):


	
D.1.2.1.
 Data to be collected in order to monitor emission reductions from the project, and how these data will be archived:

	ID number
	Data variable
	Source of data
	Data unit
	Measured (m), calculated (c), estimated (e)
	Recording frequency
	Proportion of data to be monitored
	How will the data be archived? (electronic/paper)
	Comment

	ID1
	Electricity (kWh) generated from LFG Project 
	Project participant
	kWh
	Measured
	1 x month 
	100%
	electronic/paper
	

	ID2
	Methane sent to Flare
	Project participant
	m3CH4
	Measured
	1 x month
	100%
	electronic/paper
	

	ID3
	Electricity (kWh) sent to the grid
	National electric energy company
	kWh
	Measured
	1 x month
	100%
	electronic/paper
	

	ID4
	Electricity (kWh) received from the grid
	National electric energy company
	kWh
	Measured
	1 x month
	100%
	electronic/paper
	


	D.1.2.
Description of formulae used to calculate emission reductions from the project (for each gas, source etc.; emissions/emission reductions in units of CO2 equivalent):


Formulae used for calculations of total reduction of CO2 emissions are as follow:

PROCEDURE 1: Measuring Methane Emissions Destroyed by Landfill Gas Electric Generation

STEP  1-A.  Calculate Monthly Methane Heat Input to Generator

	
A
Monthly kWh Generated from LFG Project
	X
	
B
Generator's Heat Rate
	/
	
C
Mcal-to-kcal Conversion Factor
	=
	
D = (A x B) / C
Monthly Methane Heat Input to Generator


STEP 1-B. Calculate Monthly Methane Combusted by Generator in Tonnes

	
D
Monthly Methane Heat Input to Generator
	X
	
E
Mcal-to-Tonne Methane Conversion Factor
	=
	
F = D x E
Monthly Tonnes of Methane Combusted from Generator


STEP 1-C. Calculate Gross Monthly Methane Combusted by Generator in CO2 Equivalent

	
F
Monthly Tonnes of Methane Combusted from Generator
	X
	
G
CO2 Equivalent of Methane Conversion Factor
	=
	
H = F x G
Monthly Tonnes of CO2 Equivalent Combusted from Generator


PROCEDURE 2: Measuring Methane Emissions Destroyed from Flaring

STEP  2-A.  Calculate Monthly Methane Combusted by Flare in Tonnes

	
A
Monthly Methane  sent to Flare
	X
	
B
Flare Efficiency Factor
	X
	
C
Density factor
	=
	
D = A x B x C
Monthly Tonnes of Methane Combusted from Flare


STEP 2-B. Calculate Gross Monthly Methane Combusted by Flare in CO2 Equivalent

	
1-H
Monthly Tonnes of CO2 Equivalent Destroyed from Generator
	+
	
2-F
Monthly Tonnes of CO2 Equivalent Destroyed from Flare
	=
	
I = 1-H + 2-F
Total Monthly Tonnes of CO2 Equivalent Destroyed  from Generator and Flare


PROCEDURE 3: Measuring CO2 Emissions Displaced from Grid 

STEP 3-A Calculate Monthly Net Electricity Exported From Electric Generator

	A
	 
	B
	 
	C=A-B

	Monthly kWh
	 
	Monthly kwh 
	 
	Net Monthly  Electricity

	Sent to the grid
	-
	Received from 
	=
	Exported from LFG

	 
	 
	the grid
	 
	Project


STEP 3-B Calculate Monthly CO2 Emissions Displaced from Grid in Tonnes

	C
	 
	D
	 
	E = C x D

	Net Monthly 
	 
	Electric System
	 
	 Monthly Tonnes of

	Electricity
	X
	CO2 Factor
	=
	CO2 Displaced from

	Exported from LFG
	 
	
	 
	Grid

	Project
	 
	
	 
	 


	
D.1.3.
Description of formulae used to estimate emission reductions for the project (for each gas, source etc.; emissions/emission reductions in units of CO2 equivalent):


	GHG emission reduction sources
	GHG emission calculation procedures
	Method
	No.
	Indicators, which must be recorded and monitored by PE
	Measurement Method

	Methane Capture and Combustion or Flare

	Procedure 1: Measuring Methane Emissions Destroyed by Landfill Gas Electric Generation
	"Back calculating" the total methane input to the generator using the metered electricity production 
	1.1.
	Generator output
	Production meter  – preferred data measurement method

	
	
	
	1.2.
	Generator heat rate (constant)
	Generator nameplate rating – preferred data measurement method

	
	Procedure 2: Measuring Methane Emissions Destroyed from Flaring
	Measuring the volume of methane sent to the flare
	2.1.
	Amount of methane sent to flare
	Calibrated flow meter data at the inlet to the flare – preferred data measurement method

	
	
	
	2.2.
	Flare efficiency factor (constant)
	Flare efficiency factor
Flare ignition sensor data

	Electric Generation Displacement
	Procedure 3: Measuring Avoided Grid Generation Carbon Dioxide Emissions
	Multiplying the Net kWh exported to the grid from the project by an average or marginal GHG emission factor for the electric grid generation that is being displaced
	3.1.
	Electricity (kWh) sent to the grid
	Utility billing data - preferred Alternative Data Measurement Method

	
	
	
	3.2.
	Electricity (kWh) received from  the grid
	Utility billing data - preferred Alternative Data Measurement Method

	
	
	
	3.3.
	Grid GHG emissions factor (given by state energy company)
	Weighted marginal emission rate  – preferred data measurement method


	
D.1.4.
Where applicable, in accordance with procedures as required by the host Party, information on the collection and archiving of information on the environmental impacts of the project:


The environment was described through the collection, evaluation and presentation of baseline data on the following:
A. Physical environment:

1. surrounding environment (including houses, farms, forest areas, industrial areas, enterprises and other establishments) and proximity to them;

2. description of the existing topography and of the areas proposed to be affected by any visual/landscape impact;

3. traffic along the major haul routes between the main centres of waste generation and the landfill;
4. geology of the area described by compiling available data;

5. all groundwater recharge areas and the use of ground water downgradient from the landfill, presentation of available information on groundwater quality;

6. the condition for present and planned use of the receiving water and proposed standards for the discharge to the receiving water;

7. meteorological data (net infiltration, temperature variations and prevailing wind directions).

B. Biological Environment:

1. any sensitive habitats in the area and of any rare, endangered or commercially important species;

2. any protected areas nearby;

3. any flora and fauna at the site or in nearby areas on which there may be an impact.

C. Soil, economic and cultural environment:
1. identification of any inhabitants or populations which may need to be resettled in order to enable remediation and continued operation of the landfill, including the use and compensation value of the land or properties which they own or inhabit;

2. evaluation of benefits to the local population, including health effects, improved water quality, and improved landfill operational management;
3. investigation of the extent of soil contamination as a result of pollution from the the disposal site runoff water.

Major environmental protection measures for the new site at Grobina

The new regional site located in Grobina Parish will be located on land previously used for agricultural purposes. Therein the land has a fortunate thickness of clay of about 9 m. The land will comprise about 30 hectares to satisfy the need for disposal of inert industrial waste and the decayed household waste after 5 years of enhanced decomposition in energy cells during a twenty year period. Latvia’s legislation prescribes a number of restrictions to be recognized when planning and establishing a new landfill site. Of special importance in this situation are the requirements for levelling the area as well as for the collection of landfill gas.

The objectives with regard to the establishment of the regional waste treatment facility in Grobina are as follows:

(a) enabling Liepaja Region to obtain one regional site fulfilling the latest sanitary landfill standards in a cost effective way, instead of upgrading all or some of the obsolete dump sites in the Region;(b) installation of energy cells allowing themaximum collection of landfill gas and thereby obtaining a revenue from the sale of electricity which covers part of capital and operational costs resulting in an acceptable and affordable increase of the waste management tariff;
(c) facilitating the separation of recyclable material.
Groundwater protection
The areas where the energy cells and disposal site will be located, are to be established by the means of application of 0.5 m of clay, an artificial leveller which is suggested as a polyethylene leveller, a sand cover of 0.5 m in which also the leachate collection system will be placed. The total area for the energy cells is 38,000 m2 and the area for disposal is about 50,000 m2.
Surface water and drainage control 
Polluted surface water (runoff water) will be treated together with the leachate, while unpolluted runoff water from precipitation will be directed through ditches to Alanda river without any further treatment.
Gas collection
The energy cells will be covered with gas wells in order for the generated landfill gas to be maximally captured . The gas will be collected by creating a low-pressure in the cells which will be controlled from the gas pumping station, dewatered, and, finally, burned in a power station. The planned total capacity of gas engines is 1 MW.

Remediation and closure plan for Skede dump site:
Surface water and drainage control. 
New ditches will be used in order to collect both polluted runoff water and leachate. The collected water will be pumped through a 2 km long pipeline to the Liepaja Wastewater Treatment Plant, which will further treat the leachate before it is discharged to the Baltic Sea. It has been anticipated that the amount of water is so small in comparison with the flow of municipal wastewater that there should not be any negative impact. In addition, separate ditches will be established to drain unpolluted runoff water directly to Tosmare lake.

The Liepaja Wastewater Treatment Plant has been upgraded recently, and is one of the most efficient treatment plants in Latvia providing active sludge treatment of BOD reduction and biological removal of phosphorous and nitrogen compounds. The plant fulfils all of the national as well as the international standards for the effluent quality. During the detailed design phase the Liepaja Water and Waste Water Company will stipulate the need for any additional measures if necessary.
Control of landfill gas
Landfill gas will be collected from the whole site, however, established in two phases to coincide with the closure activities as described above. The gas will be used for electricity generation by burning it in a gas engine. The site will also be equipped with a torch to enable gas burning in case of operational problem with the gas engine. The gas collection will continue as long as there is enough gas production to justify continued electricity generation.
	D.2.
Quality control (QC) and quality assurance (QA) procedures undertaken for data monitored:

	Data
(Indicate table and
ID number)
	Uncertainty level of data
(high/medium/low)
	Explain QA/QC procedures planned for these data, or why such procedures are not necessary.

	ID1
	low
	According to the Gas Management Manual

	ID2
	low
	According to the Gas Management Manual

	ID3
	low
	According to the Gas Management Manual

	ID4
	low
	According to the Gas Management Manual


	D.3.
Please describe the operational and management structure that the project operator will apply in implementing the monitoring plan:


The management and operation of the Liepaja project rests primarily with the following entities: 

· Liepaja City Council (LCC);
· Liepaja Region Council (LRC);
· ELSE (a private company established by the Project Implementing Unit – PIU) until June 2007;
· Liepaja RAS Ltd (the solid waste management company operating the sites).
In addition, the Ministry of Environmental Protection and Regional Development will be involved in close cooperation with these project managers and operators. A Project Steering Committee comprised of members from the Ministry of Environmental Protection and Regional Development, Ministry of Economy, Ministry of Finance, LCC, LRC, and State Environmental Service will have oversight responsibilities.

Liepaja RAS Ltd will report to ELSE, who, in their turn, reports to the LCC and LRC on all procurement, administrative and financial management issues of the project. As such, all project management and operational parties must have responsibility and accountability for implementation of and compliance with the MVP. Verifiers will perform audit on these parties regarding the established management systems to see if these systems ensure the credibility and transparency of the project’s reported GHG emission reductions and performance indicators. 

	D.4.
Name of person(s)/entity(ies) establishing the monitoring plan:


Liepajas RAS Ltd specialists
SECTION E.
Estimation of greenhouse gas emission reductions

E.1.
Estimated project emissions:

387 931 t CO2 
E.2.
Estimated leakage:

0 t CO2
E.3.
The sum of E.1 and E.2:

387 931 t CO2
E.4.
Estimated baseline emissions:
0 t CO2
E.5.
Difference between E.4 and E.3 representing the emission reductions of the project:
387 931 t CO2
E.6.
Table providing values obtained when applying formulae above:

	Year
	Estimated project emissions (tonnes of CO2 equivalent)
	Estimated leakage (tonnes of CO2 equivalent)
	Estimated baseline emissions (tonnes of CO2 equivalent)
	Estimated emission reductions (tonnes of CO2 equivalent)

	Year 2004
	4 033
	0
	0
	4 033

	Year 2005
	16 500
	0
	0
	16 500

	Year 2006
	27 133
	0
	0
	27 133

	 Year 2007
	39 600
	0
	0
	39 600

	Year 2008
	51 333
	0
	0
	51 333

	Year 2009
	58 666
	0
	0
	58 666

	Year 2010
	60 500
	0
	0
	60 500

	Year 2011
	64 166
	0
	0
	64 166

	Year 2012
	66 000
	0
	0
	66 000

	Total (tonnes of CO2 equivalent) in crediting period
	300 665
	0
	0
	300 665

	Total (tonnes of CO2 equivalent)
	387 931
	0
	0
	387 931


According Decision 9/CMP.1 paragraph 5. total estimate of annual emission reductions in tonnes of CO2 equivalent in crediting period (January 1, 2008 –December 31, 2012) is 300 665 tonnes of CO2 equivalent.
SECTION F.
Environmental impacts

F.
If environmental impacts are considered significant by the project participants or the 
host Party, please provide conclusions and all references to supporting documentation of an environmental impact assessment undertaken in accordance with the procedures as required by 
the host Party:

Statement on the environmental impact assessment (EIA) was issued in November 1999 by the Sate Environment Supervision Board.
The objectives of the EIA were to ensure that environmental consequences related to existing disposal sites in the region as well as remediation and upgrading the existing Liepaja disposal site to sanitary landfill status are assessed and addressed, and that mitigation measures can be incorporated into the final design of the landfill site. The EIA has been performed in parallel to the preliminary landfill design and operational plan prepared in the Feasibility Study and focused on the two sites, Skede and Grobina after a preliminary screening during the inception phase.
A comprehensive program of site investigation works has been carried out as part of the Feasibility Study. Soil and water investigations, surveys of flora, fauna, biodiversity, geology, ground- and surface water, land use, landscape and sociological aspects in the vicinity of the site has been carried out to supplement analysis during the Feasibility Study, and to further define the baseline environmental conditions. The intention of these investigations has been to determine the extent to which the existing and expected future waste disposal activities will affect environmental conditions in areas immediately adjacent to the sites.
The following tasks were specified in the original terms of reference:

· description of the selected location of the landfill sites addressing: (i) infrastructure of the service area; and (ii) facts about landfill development;

· description of the environment by collection, evaluation, and presentation of baseline data on the following: (i) physical environment; (ii) biological environment; and (iii) economic and cultural environment;

· description of existing legislative and regulatory frame work, and discussion of the need for additional legislation to ensure the implementation of the NSWMS;

· determination of potential impacts of proposed location of the regional disposal site;

· analysis of alternative geographical and technical solutions to the proposed solution;

· development of a management plan to mitigate negative impacts;

· development of a monitoring plan including performance indicators;

· identification of institutional needs to implement the EA recommendations; and

inter-agency coordination and public/NGO participation during project preparation, coordinated with the public participation and communication specialist involved in the project.

The Feasibility Study addresses the following aspects:
· Closing of the small regional dumps.

· A regional collection and transport system with new receptacles and compacting vehicles in the towns and parish outside of Liepaja and Grobina town.

· A collection and transport system in Liepaja and Grobina towns, similar to the existing system, but replacement of containers and vehicles.

· Continued emphasis on source separation and separate collection and management of recoverable and recyclable materials.

· Development of a regional waste treatment plant. Two sites have been considered for the Feasibility Study and the EIA after a preliminary screening of several areas in the region. One site comprises remediation and improvement at the existing dumping site in Skede, Liepaja town and the other the recently established landfill in Grobina parish. 

· The studied alternatives compare traditional sanitary landfilling with forced biodegradation of the organic waste in energy cells to generate landfill gas and electric energy. The waste treatment plant is expected to occupy an area of about 20 ha, out of which the energy cells require about 5.5 ha, the landfill 6 - 8 ha and receiving areas, areas for temporary storage of sorted materials, internal roads, buildings etc. the remaining area. The final elevation of the proposed landfill will be 22 to 24 m above the surrounding land level.

· Different engineering solutions for the waste management, access roads, leachate and gas management, the environmental impacts and the environmental mitigating measures are presented, including cost estimates and a financial and affordability analysis of the viable solutions.

The planning period for the design of the waste management system for cost estimates and financial analysis is 20 years.

SECTION G.
Stakeholders’ comments

Even at the earliest stage of consultation much of the public participation programme concentrated on defining, consulting and involving interested parties to establish a secure basis for project design and implementation. Audience data have been secured by a variety of means:
1. Consultations:
The consultations were organized on a regional basis, so that bias could be reduced; they also addressed communities likely to be directly affected by the solid waste management, especially by the location of the central landfill. Two kinds the social surveys were organized: those directed towards the general public in communities directly affected by the proposed landfill sites, and specialist surveys involving committed members of the civil society, active in the NGO field.

Several public consultations have been held, beginning with an opening meeting for Liepaja City on 10 February 1999 and continuing with consultations in Kaleti and Aizpute. A final consultation, which discussed the draft Environmental Impact Assessment report, took place in Liepaja City Hall on 15 July 1999. 

Environmental Impact Assessment Bureau included the following paragraph in their statement on the draft report on environmental impact: “Several published articles in newspapers during the preparation of the programme, the initial public hearing and the public hearing on the draft EIA report on a new landfill site did not arise great public activity, and the EIAB has received only one letter from the summer garden co-operative “Skede”. The letter is signed by five board members of the co-operative. … The letter shows that the co-operative is dissatisfied because – in the case if southern and south – western winds prevail, unpleasant smells and smoke are experienced in the summer house area. In addition, the letter supports a new landfill location. The wish of local inhabitants to start discussions on the draft report contents was minimal, although the Liepaja City Council has published several articles in the newspaper “Kurzemes vards”, informing inhabitants of the possibility to become acquainted with the contents of the draft report and of expressing their attitude to the project”. In general, the consultations underlined the importance of developing and presenting an integrated strategy for waste management, which can transcend formal administrative boundaries.

2. Surveys:
Social surveys were always envisaged as part of the public participation exercise, but in view of the limited resources available they have been confined to audiences likely to be directly affected by the project. Specifically, these are people living close to the proposed landfill sites in Skede and Grobina, and those involved in the waste separation pilot projects. The purpose of the surveys was to find out the attitudes towards the project of a representative sample of the general public, rather than (as in the consultations) to provide information or a platform for the discussion and inquiry.
Two more specialized surveys were also carried out to assess the views of non-governmental organizations in the Liepaja district. The first covered the NGOs linked to the Liepaja NGO Centre; the second went into greater depth on environmental issues and was confined to ten active Environmental NGOs in Liepaja City and Liepaja Region.

3. Media Analyses:
Regular briefings have been provided to the media, as well as press releases on the most significant issues of the study, and journalists have been invited to participate in all consultations as well as in regular Council meetings. The national and local media have been monitored throughout the project in order to maintain a record of media coverage and the monthly digests prepared have shown that reporting has been generally positive. As expected, the most substantial coverage has been provided by local and regional media, and greater interest was shown at the beginning of the Feasibility Study, when the topic was fresh and practical activities were beginning. The experiments on waste separation also attracted media interest, especially in their earlier stages.
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