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PROJECT DESIGN DOCUMENT (PDD)

Title of the project activity

“Methane Gas Capture and Electricity
Production at Kubratovo Wastewater Treatment
Plant, Sofia, Bulgaria”

Version number of the PDD

04

Completion date of the PDD

02/02/2016

Project participant(s)

Sofiyska Voda AD (Project owner)

Host party

Bulgaria

Sectoral scope and selected
methodology(ies), and where applicable,
selected standardized baseline(s)

Sectoral scope 01: Energy Industries —
Renewable Energy Sources and AMS-
I.C./Version 20: Thermal energy production with
or without electricity, dated 01 June 2014;
Sectoral scope 13: Waste handling and
disposal;

AMS-IIl.H/Version 17: Methane recovery in
wastewater treatment, dated 28 Nov 2014;
AMS-I.D/Version 18 “Grid connected renewable
electricity generation”,dated 28/11/2014

Estimated amount of annual average GHG
emission reductions

61,769 tCO4
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SECTION A. Description of project activity

A.1. Purpose and general description of project activity

The developer of the project Sofiyska Voda AD was established in October 2000 by a 25-year
Concession Agreement. Under it the Municipality of Sofia granted to the Company the operation
and maintenance of Sofia’s WSS system. The shareholding capital is divided between the
Municipality of Sofia (22.9 %) and the French company Veolia Water (77.1 %). Sofiyska Voda
AD is not the owner, but rather the Concessionaire of the WSS assets — which are public state
property. All new facilities constructed with the Company’s funds are also the property of the
City.

“Methane Gas Capture and Electricity Production at Kubratovo Wastewater Treatment Plant,
Sofia, Bulgaria” will apply for registration as a Gold Standard Voluntary Emission Reduction
(GS-VER) project. Due to its significant contribution to climate change mitigation and
sustainable development in the region, this project is expected to fulfil the requirements of the
Gold Standard rigorously.

The project is both a methane emissions reduction and energy production project.

Methane produced in Kubratovo wastewater treatment plant is captured in common methane
tanks serving as a buffer and then supplied to the newly installed CHP gas engines for
electricity and heat production, which in turn will substitute both the plant’s electricity purchases
from the grid and diesel fuel usage. Excess electricity is supplied to the grid.

The main purpose of the project is to transform the existing low tech sludge treatment process
at Kubratovo that existed before implementation of the project into a modern advanced
treatment process matching the best sludge treatment practice available in Western Europe.
This transformation has a major effect on the environment through dramatically reducing the
existing methane gas emissions at the plant while also reducing the volume of sludge (to as
much as 50%) that needs to be transported, hence reducing GHG emissions from transportation
as well (not included in GHG abatement calculations).

The overall objective of the project is to provide an environmentally friendly sludge treatment
process reducing methane and carbon dioxide emissions that — under a business-as-usual
scenario — would have continued.

Other objectives are:

e replace the traditional sludge drying beds and landfill options with mesophilic digestion of
all primary and secondary sludge followed by mechanical dewatering in order to reduce
GHG emissions;

o effectively mitigate odour problems from the existing treatment of sludge and sludge
liquors through introduction of digestion;

e production of fertiliser by mechanical dewatering of the digested stabilised sludge;

e production of electricity from utilisation of the biogas in CHP gas engines thereby
reducing GHG emissions from electricity production by the grid.

The project delivers the following key results:

e all primary and secondary sludge thickened and digested as per EU recommendations
and guidelines;

e all biogas produced within the digestion process used for power and heat generation via
CHP gas engines thus reducing on-site electricity purchases from the national grid;
reduction in on-site fossil fuel usage as all site-heating requirements will be met by the
CHP gas engines;

e all sludge is stabilised and pathogen free.

Long term strategic reductions of GHG emissions include:
e reduction in open release of CH, from open anaerobic sludge tanks and drying beds;
e reduction in open release of CH, from landfill disposal site;
e reduction in CO, emissions due to replacement of electricity production from fossil fuels;
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e reduction in CO, emissions due to replacement of heat generation from fossil fuels.

The project had been implemented in two stages:

- Erection of a new digester system consisting of 4 digesters, 7,000 m* each, designed,
supplied and erected by PASSAVANT ROEDIGER Anlagenbau.
For destroying of the excess methane in case of emergency a flaring system have been
implemented, consisting of 2 x DN150 flares, type ZA1-F2-0/NO designed and
manufactured by HEGWEIN GmbH, Germany.

- Erection of 3 new co-generation sets GE JMS 320 GS-B.LC with 1,063 kW electric
capacity each and 1,088 kW thermal capacity, for generation of electric and thermal
energy by combusting biogas from digesters.

The digesters were commissioned at the end of 2006 and started operation on 01 January 2007
but due to some technical problems in the adjustment of the biological process the generation of
biogas was interrupted in the end of June 2007 and resumed on 01 May 2008, so the first
industrial quantities of biogas were registered in May, 2008.

The CHP was commissioned and started generating electricity and thermal energy for plant’s
needs in November, 2009.

The project was initially developed and registered as a Joint Implementation (JI) project with the
support of the European Bank for Reconstruction & Development (EBRD) and started operation
in 2007. The project was determined positively by TUEV SUD with Determination Report No
743 691", dated 25 Jan 2006 and received a Letter of Approval by the Ministry of Environment
and Water of Bulgaria dated 01 Aug 2007°.

Since 01 Jan 2007 the plant that was built under the project has been in regular operation. For
the period until the end of the first Kyoto period (31 Dec 2012) the project has undertaken 4
verifications and been issued emission reductions equal to a total of 572,372 tCO.e.

The JI crediting period of the project was as follows:
Start of the crediting period — 01/01/2007
End of the crediting period — 31/12/2012

During that period the quantity of emission reductions verified and issued to the project have
been as follows:

For the period 01/01/2007 — 31/12/2007 (Early Credits) — 36,212 tCO,,

For the Kyoto period 01/01/2008 — 31/12/2012 (ERUs) - 536,186 tCOy,

On 24 June 2010 the project was registered under UNFCCC Track 1 procedure with project ID
BG1000166°.

The first crediting period of the Kyoto Protocol ended on 31 Dec 2012 and the Doha
amendment to the Kyoto Protocol still has not been signed into force. At 11 April 2014, 8 out of
the required 144 instruments of acceptance had been submitted to the UNFCCC.

As a result, countries have not yet received Assigned Amount Units which make transaction
under the JI mechanism possible. Existing JI projects can no longer receive JI carbon credits for
their verified emission reductions.

That is why the project owner has decided to pursue registration of the project under the Gold
Standard (GS) in order to monetize the emission reductions from the installation. In future the

! http://ji.unfcce.int/UserManagement/FileStorage/AY829537NMFZCBOROTQGXDIV1LE4PS
2 http://ji.unfccc.int/UserManagement/FileStorage/MTDX4KFZNGO7J2SI60WEHCY83VPL5Q
8 http://ji.unfccc.int/JIITLProject/DB/XJ4JK5GTVPT7EE9KERYMNS8SIHUMY S/details
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project will be able to claim voluntary carbon credits (Verified Emission Reductions — VER) and
trade them on the voluntary market.

A.2. Location of project activity

A.2.1. Host Party

The host party is the Republic of Bulgaria.
Bulgaria has ratified the Kyoto Protocol* on 17/07/2002 and it entered into force on 25/07/2002.
Bulgarian National Focal Point to the UNFCCC is the Ministry of Environment and Water®.

A.2.2. Region/State/Province etc.

The project activity is situated at the site of Sofia central waste-water treatment plant near the
village of Kubratovo.

A.2.3. City/Town/Community etc.

The village of Kubratovo is located some 20 km outside the centre of Sofia, the capital of
Bulgaria, near the Iskar river.

A.2.4. Physical/Geographical location
The geographic coordinates of the project site are as follows:

Table 1: Geographic coordinates of the project.

Latitude Longitude

42°4510.70°N 23°22'11.56"E

Fig.1: Location of the project site.

* http://www.moew.government.bg/?show=top&cid=356&lang=en
5 http://ji.unfccc.int/Jl_Parties/DB/SEH2UF1 UOGCEOB6HKKAKY8PHE4I9WX6/viewDFP

Version 06.0 Page 4 of 94



CDM-SSC-PDD-FORM

i
i

iBioga_s}P-l-ant - Kubratovo

Imiage ©i20i4 ENES / Astrium
@201 SRl Google earth

2 2005 mag Date:6/23/2014 42°45'13.25" N 23°22'11.15" E elev. 516 m eye alt 1.57 km

The site is clearly visible in GOOGLE Earth as shown on Fig.1.

Fig.2: Location of the town of Sofia in Bulgaria

Version 06.0 Page 5 of 94



CDM-SSC-PDD-FORM
A.3. Technologies and/or measures

The project will supply Kubratovo waste-water treatment plant with thermal and electrical
energy. The Eroject falls under Type Ill - AMS-III.H: Methane recovery in wastewater treatment
(Version 17)° and Type | — AMS-I.C,” Thermal energy production with or without electricity”,
Version 20.

“Methane Gas Capture and Electricity Production at Kubratovo Wastewater Treatment Plant,
Sofia, Bulgaria” project falls in the “Waste Handling&Disposal Category”, according to the Gold
Standard Toolkit.

The following overall measures have been implemented by the project in order to achieve its
goals:

¢ Primary settling tanks
The digesters are fed with a mixed sludge from the primary settling tanks and the secondary
sludge (surplus sludge) from the biological treatment unit. Mixing of the two types of sludge is
realised in the sludge mixing chamber where the mixing produce a homogenised mixed sludge,
which then is pumped into the digesters.

Fig.3: Primary settling tanks

¢ Digesters for anaerobic sludge treatment
The project activity aimed the erection of a new digester system consisting of 4 digesters, 7,000
m? each, designed, supplied and erected by PASSAVANT ROEDIGER Anlagenbau.
The anaerobic sludge treatment plant stabilises the sludge anaerobically. With this procedure
the organic part of the sludge is reduced which also effects a reduction on the dry solid mass of
the total sludge. This process has a positive influence on the sizing of the sludge treatment units
following digestion and also on the properties of sludge regarding the ability to dewater and
elimination of odour nuisance. The goal of anaerobic digestion is the stabilization of the sewage
sludge in order to prevent odour nuisance and improve dewatering.
After the process of digestion the sludge is dewatered and afterwards transported to the
temporary pits and then transported for land use as fertiliser.
The maximal biogas generating capacity of the digesters is 1,816 Nm®h.

6 http://cdm.unfccc.int/methodologies/DB/OVAXUEJCAFN54BBE98CARMZU2TPMPJ
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Fig.4: Digesters and raw sludge pumping house

¢ Raw Sludge Pumping Station
As part of the project 5 new raw sludge pumps have been installed in the existing raw sludge
pumping station.

e Sludge Circulation System
For heating up the raw sludge and maintaining the process temperature at mesophilic
conditions (35°C), a new combined heating and sludge circulation system is provided within the
basement of the new service building. 6 volute-casing pumps for dry-well installation have been
installed, whereas 4 pumps are in operation and 2 are standby for emergency cases.

Fig.5: Dewatering house

¢ Heat Exchanger
The anaerobic digestion process takes place under mesophilic conditions, which means within a
temperature range of about 33 to 37°C. The fresh incoming raw sludge has to be heated up to
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the required temperature conditions. Also the heat loss of the digester has to be compensated.
For this purposes a double tube heat exchanger is installed for each digester.

The mixture of raw sludge and seeding sludge is transported from the seeding mixer via the
heat exchanger where the sludge is indirectly heated in the counter-current flow with hot water.
The heated sludge mixture is transported via the feeding line back into the digester.

e Combined Heat and Power Plant
The CHP comprises of 3 new co-generation sets GE JMS 320 GS-B.LC with 1,063 kW electric
capacity and 1,088 kW thermal capacity each, for generation of electric and thermal energy by
combusting biogas from digesters. The electric energy generated is used to cover the plant’s
need of electricity and replaces the energy supplied from the grid in the baseline. The thermal
energy generated by the CHP is also used for internal needs and replaces the thermal energy
that would have been generated by the on-site fossil fuelled hot water boilers.

¢ Emergency flare system
An emergency flaring system have been implemented, consisting of 2 x DN150 flares, type
Passavant-Roediger FAVAE.
Capacity — 1,000 Nm%h each flare.

Fig.6: Sludge drying beds
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Party involved
(host) indicates host Party

Private and/or public entity(ies)
project participants

Indicate if the Party involved
wishes to be considered as

(as applicable) project participant (Yes/No)
Republic of Bulgaria (host) Sofiyska voda AD (joint | No
venture between Sofia

Municipality and Veolia)

A.5. Public funding of project activity
There is no public funding used for the financing of the project

A.6. Debundling for project activity

According to Annex 13 of the EB 54 Report, “Guidelines on assessment of debundling for SSC
project activities; version 03”, 7 a proposed SSC PA is eligible to use the simplified modalities
and procedures for SSC PAs if there is not a registered SSC PA with the same project
participants as the proposed SSC PA.

There is not any registered SSC PA with the same project participants as the proposed SSC
PA. Therefore, the proposed project activity is not a debundled component of a large scale
project activity.
SECTION B. Application of selected approved baseline and monitoring
methodology and standardized baseline

B.1. Reference of methodology and standardized baseline

For determination of the baseline, the methodology AMS-III.H: Methane recovery in wastewater
treatment (Version 17) and AMS-I.C, “Indicative simplified baseline and monitoring
methodologies for selected small-scale CDM project activity categories — I.C. Thermal energy
production with or without electricity”, Version 20°, approved by the CDM Executive Board, are
applied, using conservative options and data as presented in the following section.

To prove additionality, the official methodologies: “Guidelines on the Demonstration of
Additionality of Small-scale Project Activities”, Ver.09.0 (previously known as “Attachment A to
Appendix B of the simplified modalities and procedures for small-scale CDM project activities
version 08”)° is used.

In addition, the following methodological tools are applied in this PDD:

e “Tool to calculate baseline, project and/or leakage emissions from electricity
consumption”
Version 01'°;
0 “Tc1>1ol to calculate project or leakage CO, emissions from fossil fuel combustion” Version
02'";

e “Emissions from solid waste disposal site”, Version 7.0.1'%;
e “Project emissions from flaring”, Version 2.0.0;

7 http://cdm.unfcce.int/Reference/Guidclarif/ssc/methSSC_guid17.pdf

8 http://cdm.unfccc.int/filestorage/5/6/2/562Y SVP78HIG4DQ3F9JLBTORKAMZW 1/EB79_repani4_AMS-
1.C_ver20.0.pdf?t=R3I8bnc1bGNofDCLYgwhm-m9unmPkXbUTtGy

° http://cdm.unfccc.int/Reference/Guidclarif/ssc/methSSC_guid05.pdf

10 http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-05-v1.pdf/history_view
1 http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-03-v2.pdf/history_view
12 http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-04-v6.0.1.pdf/history_view
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e “Tool to calculate the emission factor for an electricity system”, Version 04.0.0'%;
e “Tool to determine the remaining lifetime of equipment”, Version 1'*;
e “Project and leakage emissions from anaerobic digesters”, Version 1'°;

The completion date of the baseline study is 18/12/2014.

B.2.

The key elements of the applied methodology AMS-III.LH (version 17) which define its
applicability are as follows:

Project activity eligibility

1. Recovery of biogas resulting from anaerobic decay of organic matter in wastewaters through
introduction of an anaerobic treatment system for wastewater and/or sludge treatment with
biogas recovery. The present project completely satisfies this condition because it is designed
to treat the sludge that is contained in the wastewater generated by the Municipality of Sofia in
anaerobic reactors with biogas recovery.The process is organised on the territory of Kubratovo
waste-water treatment plant which is the only municipal wastewater treatment installation at the
territory of Sofia Municipality. The content of the organic matter in the wastewater and the
organic sludge is measured continuously by an accredited laboratory. The resulting protocols
are archived by the project owner and are at disposal for inspection by DOE at any time.

2. Destruction of methane emissions. This condition is also completely satisfied. The biogas
recovered from the anaerobic bio-reactors is destroyed by combusting in co-generation units
and hot water boilers. In case of emergency a biogas flaring system is provided for the

destruction of the methane.

Applicability condition
in the AMS-III.H. / Version 17

Compliance of the condition

1. The methodology is applied in general
to projects for “Recovery of biogas
resulting from anaerobic decay of
organic matter in wastewater through
introduction of an anaerobic treatment
system for wastewater and/or sludge
treatment with biogas recovery.

The project is aimed to replace the
traditional sludge drying beds and landfill
options with mesophilic digestion of all
primary and secondary sludge followed by
mechanical dewatering in order to reduce
GHG emissions.

The proposed project therefore complies
with this applicability condition.

2. This methodology comprises measures
that recover biogas from biogenic
organic matter in wastewater by means
of one, or a combination, of the
following options:

(a) Substitution of aerobic wastewater
or sludge treatment systems with
anaerobic systems with biogas
recovery and combustion;

(b) Introduction of anaerobic sludge
treatment system with biogas recovery
and combustion to a wastewater
treatment  plant  without  sludge
treatment;

(c) Introduction of biogas recovery and
combustion to a sludge treatment

The project activity satisfies the applicability
condition (a) Substitution of aerobic
wastewater or sludge treatment systems
with anaerobic systems with biogas
recovery and combustion;

The project is designed to:

+ replace the traditional sludge drying beds
and landfill options with mesophilic digestion
of all primary and secondary sludge
followed by mechanical dewatering in order
to reduce GHG emissions;

« effectively mitigate odour problems from
the existing treatment of sludge and sludge
liquors through introduction of digestion;

18 http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v4.0.pdf/history_view

1 http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-10-v1.pdf/history_view

18 http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-14-v1.pdf/history_view

Version 06.0

Page 10 of 94



CDM-SSC-PDD-FORM

system;

(d) Introduction of biogas recovery and
combustion to an anaerobic wastewater
treatment system such as anaerobic
reactor, lagoon, septic tank or an on-
site industrial plant;'

(e) Introduction of anaerobic wastewater
treatment with biogas recovery and
combustion, with or without anaerobic
sludge treatment, to an untreated
wastewater stream;

(f) Introduction of a sequential stage of

wastewater treatment with biogas
recovery and combustion, with or
without sludge treatment, to an
anaerobic wastewater treatment system
without biogas recovery (e.g.
introduction of treatment in an

anaerobic reactor with biogas recovery
as a sequential treatment step for the
wastewater that is presently being
treated in an anaerobic lagoon without
methane recovery).

» production of fertiliser by mechanical
dewatering of the digested stabilised
sludge;

3. In cases where baseline system is
anaerobic lagoon the methodology is
applicable if:

(a) The lagoons are ponds with a
depth greater than two meters,
without aeration. The value for
depth is  obtained from
engineering design documents,
or through direct measurement,
or by dividing the surface area
by the total volume. If the
lagoon filling level varies
seasonally, the average of the
highest and lowest levels may
be taken;

(b) Ambient temperature above
15°C, at least during part of the
year, on a monthly average
basis;

(c) The minimum interval between
two consecutive sludge removal
events shall be 30 days.

Not applicable.

The baseline system does not
anaerobic lagoons.

The sludge in the baseline is stored in pits
and after 1 year is transferred to a landfill.

apply

4. The recovered biogas from the above
measures may also be utilised for the

following applications instead of | generation directly;

combustion/flaring:

(a) Thermal or mechanical, | The recovered biogas generated by the
electrical energy generation | anaerobic digesters is directed for combined
directly; generation of thermal and electric energy in

The project activity satisfies condition (a)
Thermal or mechanical, electrical energy

'® Other technologies in Table 6.3 of Chapter 6: Wastewater Treatment and Discharge of 2006 IPCC
Guidelines for National Greenhouse Gas Inventories are included.

Version 06.0
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(b) Thermal or mechanical,
electrical energy generation
after bottling of upgraded

biogas, in this case additional
guidance provided in Annex 1
shall be followed; or
Thermal or mechanical,
electrical energy generation
after upgrading and distribution,
in this case additional guidance
provided in Annex 1 shall be
followed:
(1) Upgrading and injection
of biogas into a natural
gas distribution grid with

no significant
transmission constraints;
(i) Upgrading and

transportation of biogas
via a dedicated piped
network to a group of
end users; or

Upgrading and
transportation of biogas
(e.g- by trucks) to
distribution  points  for
end users.

Hydrogen production;

Use as fuel in transportation
applications after upgrading.

(iii)

(d)
(e)

gas engines and for generation of peak
thermal energy in boilers.

. If the recovered biogas is used for

project  activities covered under
paragraph 4 (a) of AMS-III.LH, that
component of the project activity can
use a corresponding methodology
under Type I.

The project activity satisfies condition 3(a)
above.

The component of the project that accounts
for the activities under paragraph 3(a) of the
methodology uses SSC methodology AMS-
I.C. “Thermal energy production with or
without electricity”, Version 20 as stated in
Section B.1

. For project activities covered under

paragraph 4 (b) of AMS-III.H, if bottles
with upgraded biogas are sold outside
the project boundary, the end-use of
the biogas shall be ensured via a
contract between the bottled biogas
vendor and the end-user. No emission
reductions may be claimed from the
displacement of fuels from the end use
of bottled biogas in such situations. If
however the end use of the bottled
biogas is included in the project
boundary and is monitored during the
crediting period CO, emissions avoided
by the displacement of fossil fuel can
be claimed under the corresponding
Type | methodology, e.g. AMS-I.C
“Thermal energy production with or

Not applicable.

The project activity satisfies condition 3(a)
as mentioned above.

The biogas generated will be used for
cogeneration of electric and thermal
engines in co-generation units and for
generation of peak thermal energy in
boilers.

Version 06.0
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without electricity”.

7. For project activities covered under | Not applicable.
paragraph 4 (c) (i) of AMS-lll.H, | The project activity satisfies condition 3(a)
emission reductions from the | as mentioned above.
displacement of the use of natural gas | The biogas generated will be used for
are eligible under this methodology, | cogeneration of electric and thermal energy
provided the geographical extent of the | in co-generation units and for generation of
natural gas distribution grid is within the | peak thermal energy in boilers.
host country boundaries.

8. For project activities covered under | Not applicable.
paragraph 4 (c) (i) of AMS-IIl.H, | The project activity satisfies condition 3(a)
emission reductions for the | as mentioned above.
displacement of the use of fuels can be | The biogas generated will be used for
claimed following the provision in the | cogeneration of electric and thermal
corresponding Type | methodology, e.g. | engines in co-generation units and for
AMS-I.C. generation of peak thermal energy in

boilers.

9. In particular, for the case of 4 (b) and | Not applicable.

(c) (i) of AMS-IIlLH, the physical | The project activity satisfies condition 3(a)
leakage during storage and | as mentioned above.

transportation of upgraded biogas, as | The biogas generated will be used for
well as the emissions from fossil fuel | cogeneration of electric and thermal
consumed by vehicles for transporting | engines in co-generation units and for
biogas shall be considered. Relevant | generation of peak thermal energy in
procedures in paragraph 11 of Annex 1 | boilers.

of AMS-IILH “Methane recovery in

wastewater treatment” shall be followed

in this regard.

10. For project activities covered under | Not applicable.
paragraph 4 (b) and (c) of AMS-IIl.H, | The project activity satisfies condition 3(a)
this methodology is applicable if the | as mentioned above.
upgraded methane content of the | The biogas generated will be used for
biogas is in accordance with relevant | cogeneration of electric and thermal
national regulations (where these exist) | engines in co-generation units and for
or, in the absence of national | generation of peak thermal energy in
regulations, a minimum of 96% (by | boilers.
volume).

11. If the recovered biogas is utilized for the | Not applicable.

production of hydrogen (project | The project activity satisfies condition 3(a)
activities covered under paragraph | as mentioned above.
4 (d)) of AMS-Ill.H, that component of | The biogas generated will be used for
the project activity shall use the | cogeneration of electric and thermal
corresponding methodology AMS-111.O | engines in co-generation units and for
“Hydrogen production using methane | generation of peak thermal energy in
extracted from biogas”. boilers.

12.1f the recovered biogas is used for | Not applicable.
project activiies covered under | The project activity satisfies condition 3(a)
paragraph 4 (e) of AMS-IIlLH, that | as mentioned above.
component of the project activity shall | The biogas generated will be used for
use corresponding methodology AMS- | cogeneration of electric and thermal
I1ILAQ “Introduction of Bio-CNG in road | engines in co-generation units and for
transportation”. generation of peak thermal energy in

boilers.

13. New facilities (Greenfield projects) and | The project activity is a new facility and is
project activities involving a change of | implemented in an existing facility for
equipment resulting in a capacity | treatment of municipal wastewaters and
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addition of the wastewater or sludge
treatment system compared to the
designed capacity of the baseline
treatment system are only eligible to
apply this methodology if they comply
with the relevant requirements in the
“General guidelines to SSC CDM
methodologies”. In addition the
requirements for demonstrating the
remaining lifetime of the equipment
replaced, as described in the general
guidelines shall be followed.

affects the sludge treatment system only.
The project replaces the baseline sludge
drying beds and landfill options with
mesophilic digestion of all primary and
secondary sludge followed by mechanical
dewatering in order to reduce GHG
emissions. The waste-water treatment
system is not affected hence the capacity of
the primary waste-water treatment system
remains the same as in the baseline and
there is no capacity addition.

14.

The location of the wastewater
treatment plant as well as the source
generating the wastewater shall be
uniquely defined and described in the
PDD.

The exact location of the Wastewater
treatment plant is given in Section A.2.

The source of the wastewater is the
complete Sofia Municipality which is evident
from the Concession Agreement'’ between
Sofiyska voda AD (owner of the Wastewater
Treatment Plant in Kubratovo) and the
Municipality of Sofia.

15.

Measures are limited to those that
result in aggregate emissions
reductions of less than or equal to
60 kt CO, equivalent annually from all
Type Il components of the project
activity.

The emission reductions from the Type Il
component of the project activity are less
than 60 kt CO, as demonstrated further in
the PDD.

Applicability condition
in the AMS-I.C. / Version 20

Compliance of the condition

1.

This methodology comprises renewable
energy technologies that supply users'®
with thermal energy that displaces fossil

fuel use. These units include
technologies such as solar thermal
water heaters and dryers, solar
cookers, energy derived from
renewable biomass and other
technologies that provide thermal

energy that displaces fossil fuel.

The project activity supplies the waste-water
treatment plant with electric energy that
would be imported in the baseline from the
National grid and with thermal energy that
would be generated by local boilers using
fossil fuel. The project utilises as fuel the bio-
gas generated in anaerobic digesters by
treatment of sludge which is considered a
renewable energy source.

2. Biomass-based cogeneration and | The proposed project is a biomass-based
trigeneration systems are included in | co-generation system because it generates
this category. thermal and electric energy by the use of 3

new co-generation sets GE JMS 320 GS-
B.LC with 1,063 kW electric capacity each
and 1,088 kW thermal capacity.

3. Emission reductions from a biomass | The proposed project is a biomass-based

cogeneration system can accrue from
one of the following activities:
(a) Electricity
supply to a grid;

co-generation system because it generates
thermal and electric energy. The electric
energy in the baseline has been imported
from the grid. The thermal energy has been

' http://www.sofiyskavoda.bg/SVDocuments/Dogovor_za_Koncesia.pdf

18 ) - . ) -
These are residential, industrial or commercial facilities.
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(b) Electricity
and/or thermal
energy (steam
or heat)
production  for
on-site
consumption or
for consumption
by other
facilities;

(c) Combination of
(a) and (b).

generated by on-site fossil-fuel boilers.
In this particular project the activity is under

(c).

4. Project activities that seek to retrofit or
modify an existing facility for renewable
energy generation are included in this
category.

Not applicable.
The proposed project is a new facility.

5. In the case of new facilities (Greenfield
projects) and project activities involving
capacity  additions the  relevant
requirements related to determination of
baseline scenario provided in the
“General guidelines for SSC CDM
methodologies” for Type-Il and Type-lIl
Greenfield/capacity expansion project
activities also apply.

The present part of the project activity fells
under Type | - “Indicative simplified baseline
and monitoring methodologies for selected
small-scale CDM project activity categories —
I.C. Thermal energy production with or
without electricity”.

6. The total installed/rated thermal energy
generation capacity of the project
equipment is equal to or less than
45 MW thermal (see paragraph 9 for the
applicable limits for cogeneration and
trigeneration project activities).

The project activity utilises 3 new co-
generation sets GE JMS 320 GS-B.LC with
1.063 kW electric capacity each (total 3.189
kWe) and 1,088 kW thermal capacity (total
3.264 kWth).

7. For co-fired systems, the total installed
thermal energy generation capacity of
the project equipment, when using both
fossil and renewable fuel, shall not
exceed 45 MW thermal (see paragraph
9 for the applicable limits for
cogeneration project activities).

Not applicable.

The proposed project is not a co-fired
system. The co-generators use gas-fuelled
engines GE JMS 320. Light oil is used as
fuel only in emergency cases when biogas is
not generated. The eventual use of light oil
for thermal energy generation in the back-up
(peak) boilers is monitored on yearly basis
and accounted for in the calculation of the
project emissions.

8. The following capacity limits apply for
biomass cogeneration and trigeneration
units:
(a) If the project activity includes

emission reductions from both

the thermal and electrical energy
components, the total installed
energy generation  capacity

(thermal and electrical) of the

project equipment shall not

The total installed energy generation
capacity (thermal and electrical) of the
project activity is 6.453 kW which is far
below the limit of 45 MW.

Version 06.0
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exceed 45 MW thermal. For the
purpose of calculating this
capacity limit the conversion

factor of 1:3 shall be used for
converting electrical energy to
thermal energy (i.e. for
renewable energy project
activities, the maximal limit of
15 MW(e) is equivalent to
45 MW thermal output of the
equipment or the plant);

If the emission reductions of the
cogeneration project activity are
solely on account of thermal
energy production (i.e. no
emission reductions accrue from
the electricity component), the

total installed thermal energy
production capacity of the
project equipment of the
cogeneration unit shall not

exceed 45 MW thermal;

If the emission reductions of the
cogeneration project activity are
solely on account of electrical
energy production (i.e. no
emission reductions accrue from
the thermal energy component),
the total installed electrical
energy generation capacity of
the project equipment of the

cogeneration unit shall not
exceed 15 MW.
9. The capacity Ilimits specified in | The proposed project activity is a new facility

paragraphs 7 to 9 above apply to both
new facilities and retrofit projects. In
the case of project activities that involve
the addition of renewable energy units
at an existing renewable energy facility,
the total capacity of the units added by
the project should comply with capacity
limits in paragraphs 7 to 9, and should
be physically distinct from the existing
units.

built to replace the energy supplied in the
baseline by the grid and by the on-site fossil
fuelled boilers.

The installed capacity of the biomass boiler
in the project is 6.453 MW (thermal+electric)
as specified in Section A above and satisfies
the capacity limits set by the methodology.

10. If solid biomass fuel (e.g. briquette) is
used, it shall be demonstrated that it
has been produced using solely
renewable biomass and all project or
leakage emissions associated with its
production shall be taken into account
in the emissions reduction calculation.

Not applicable.

The project uses biogas generated in
anaerobic digesters that treat the sludge
from the municipal waste-water.

11. Where the project participant is not the
producer of the processed solid
biomass fuel, the project participant and

Not applicable.
The project activity does not use solid
biomass.
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the producer are bound by a contract
that shall enable the project participant
to monitor the source of the renewable
biomass to account for any emissions
associated with solid biomass fuel
production. Such a contract shall also
ensure that there is no double-counting
of emission reductions.

12.

If electricity and/or steam/heat produced
by the project activity is delivered to a
third party i.e. another facility or facilities
within the project boundary, a contract
between the supplier and consumer(s)
of the energy will have to be entered
into that ensures there is no double-
counting of emission reductions.

The energy generated by the project activity
is used by the project owner to supply its
own waste-water treatment plant with
thermal and electric energy. The excess
electric energy is delivered to the National
grid. In order to avoid any double-counting
an adequate quantity of AAUs corresponding
to the amount of emission reductions
generated by the project by substitution of
electric energy generated by the grid will be
retired form Bulgarian National GHG
Registry as stated in the letter issued by the

Bulgarian Ministry of Environment and
Water'®.
13.1f the project activity recovers and | Not applicable.
utilizes biogas  for power/heat | The project activity uses AMS-IIILH
production and applies this | methodology in order to account for baseline

methodology on a stand-alone basis i.e.
without using a Type Il component of a
SSC methodology, any incremental
emissions occurring due to the
implementation of the project activity
(e.g. physical leakage of the anaerobic
digester, emissions due to inefficiency
of the flaring), shall be taken into
account either as project or leakage
emissions.

and project emissions due to the generation
of biogas.

14.

If project equipment contains
refrigerants, then the refrigerant used in
the project case shall have no ozone
depleting potential (ODP).

Not applicable.
The project activity is not a trigeneration
installation and does not contain refrigerants.

15.

Charcoal based biomass energy
generation project activities are eligible
to apply the methodology only if the
charcoal is produced from renewable
biomass sources provided:

(a) Charcoal is produced in kilns
equipped with methane recovery
and destruction facility; or

If charcoal is produced in kilns
not equipped with a methane
recovery and destruction facility,
methane emissions from the

(b)

Not applicable.
The project activity does not use charcoal
but directly combusts biogas.

'9 Attached to this PDD as Annex 1
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production of charcoal shall be
considered. These emissions
shall be calculated as per the
procedures defined in the
approved methodology AMS-
lIl.LK. Alternatively, conservative
emission factor values from peer
reviewed literature or from a
registered CDM project activity
can be used, provided that it can
be demonstrated that the
parameters from these are
comparable e.g. source of
biomass, characteristics  of
biomass such as moisture,
carbon content, type of Kkiln,
operating conditions such as
ambient temperature.

16.In cases where the project activity
utiizes  biomass, sourced from
dedicated plantations, applicability
conditions prescribed in the tool “Project
emissions from cultivation of biomass”
shall apply.

Not applicable.
The project activity utilises biogas.

The applicability of the project against the requirements of Gold Standard V.2.2- Annex C% is

demonstrated below:

Project Type: Biogas (Landfill gas and biogas from agro-processing, wastewater and other

fesidues).

Applicability condition
According Gold Standard V.2.2 Annex C

Compliance of the condition

1. The following types of projects are
eligible for registration by Gold
Standard:

- Renewable energy supply
- End-use energy efficiency
- Waste handling and disposal

The proposed project activity is eligible for
registration by GS because it falls under the
definition of Type 3. Waste handling and
disposal because it makes use of the biogas
recovered from the sludge digesters to
generate electric and thermal energy. The
sludge is generated as a result from the
mechanical treatment of the municipal
wastewater of the city of Sofia, Bulgaria.

2. Methane recovery activities shall be
eligible for emission reductions from
both methane avoidance (including
from the flared biogas fraction) and
non-renewable fuel substitution as long
as evidence is provided on time for
validation to demonstrate that the
system was designed in a way to at
least make use of some of the biogas
recovered for the delivery of energy
services (e.g. electricity, heat).

The project is designed to make use of the
biogas recovered from the sludge digesters to
substitute the fossil fuel (Natural gas or light
oil) in the generation of thermal energy and for
generation of electric energy. The process is
combined in special CHP units installed on-
site. The design documents and drawings are
available on request by DOE during validation.

20 Available at: http://www.goldstandard.org/energy/rules-requirements
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3. Methane recovery activities at | N/A. The project activity treats sludge from
wastewater treatment plants related to | municipal wastewater.
Palm Oil production shall comply with
all rules provided for palm oil related
activities in the section Electricity
and/or heat, and liquid biofuels from
biomass resources..

The conclusion of the above assessment is that the project satisfies the requirements of Gold
Standard V.2.2- Annex C and is eligible for registration by Gold Standard.

The overall conclusion of this assessment is that the project activity is eligible under the chosen
SSC methodologies AMS-IIl.H and AMS-I.C.

B.3. Project boundary

The project boundary is the physical, geographical site where the wastewater and sludge
treatment takes place, in the baseline and project situations. It covers all facilities affected by
the project activity including sites where processing, transportation and application or disposal
of waste products as well as biogas takes place.

The project activity affects only the sludge-treatment system of the plant. The wastewater
system is not affected by the project activity and operates in the project scenario under the
same operational conditions as in the baseline scenario (e.g. wastewater inflow and COD
content, temperature, retention time, etc.) It is described in the PDD, but the emissions from that
section are not accounted for in the baseline and project emission calculations (since the same
emissions would occur in both baseline and project scenarios). The assessment and
identification of the systems affected by the project activity will be undertaken ex ante, and the
PDD justifies the exclusion of sections or components of the system.

The greenhouse gasses and emission sources are defined for the project activity and the
baseline scenario. As a result, the project boundary for “Methane Gas Capture and Electricity
Production at Kubratovo Wastewater Treatment Plant, Sofia, Bulgaria” is as demonstrated in
the figure below:

As per AMS-I.C which is used to account for the thermal and electric energy generated by the
project the project boundary encompasses:

a. All plants generating electricity and/or thermal energy located at the project site,
whether fired with biomass, fossil fuels or a combination of both;

b. All power plants connected physically to the electricity system (grid) that the
project plant is connected to;

C. Industrial, commercial or residential facility, or facilities, consuming energy
generated by the system and the processes or equipment affected by the project
activity;

d. The processing plant of biomass residues, for project activities using solid

biomass fuel (e.g. briquette), unless all associated emissions are accounted for
as leakage emissions or are part of an independently registered CDM project;

e. The transportation itineraries, if the biomass is transported over distances greater
than 200 kilometres, unless all associated emissions are accounted for as
leakage emissions;
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f. The site of the anaerobic digester in the case of project activity that recovers and
utilizes biogas for producing electricity and/or thermal energy and applies this
methodology on a standalone basis, i.e. without using a Type |ll component of a

SSC methodology.

Paragraphs (d) and (e) are not relevant to the project activity.
Based on the project boundary and operation of the project activity, the greenhouse gases and
emission sources included in or excluded from the project boundary are shown in the table

below:

Table 6: Emissions sources included in or excluded from the project boundary

Source Gas anlude Justification/Explanation
co N CO, emissions from the decomposition of
2 o ;
organic sludge are not accounted for.
Sludge treatment Major source of emissions in the baseline
process CH; | Yes from sludge pits and landfill (decay of organic
matter in anaerobic conditions)
Minor emission source and excluded by the
N:O | No methodology.
AMS.I.C component:
The project activity involves the installation of
a new grid-connected renewable power unit,
whereas the baseline scenario is the
CO, | Yes electricity delivered to / consumed from the
Electricity grid that, in the absence of the project, would
@ | consumption/ have been generated by the operation of
5 | Electricity generation grid-connected power plants and by the
@ addition of new generation sources.
m CH, |No Excluded' for  simplification.  This s
conservative.
N.O | No Excluded' for  simplification.  This s
conservative.
AMS.I.C component:
The thermal energy would have been
CO, | Yes gepergted by usipg light oil i.n the thermal
boiler in the baseline scenario in the absence
Thermal energy of a cogeneration plant and using biogas as a
generation fuel.
CH, |No Excluded' for  simplification.  This s
conservative.
N.O | No Excluded' for  simplification.  This s
conservative.
Minor emission source and excluded by the
.*E' CO. | No methodology.
g Main source of emissions.
< | Sludge treatment The treatment of wastewater under the
g process CH. | Yes projeqt _activity may cause different
-5- emissions:
a (i) Methane emissions from sludge pits
(i) Fugitive emissions due to inefficiencies in
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capture systems
(iii) Methane emissions from incomplete
flaring

N.O

No

Minor emission source and excluded by the
methodology.

On-site electricity use

CO;

Yes

If the biogas reactor uses electricity
generated from the biogas fired gas engine,
this will be excluded. However, if the
electricity is sourced from the grid, this will be
included.

CH,4

No

Minor emission source and excluded by the
methodology.

N.O

No

Minor emission source and excluded by the
methodology.

On-site fossil fuel

CO,

Yes

Fossil fuel used in the dual-fuel boiler for
thermal energy generation shall be monitored
and considered in emission reduction
calculations.

consumption

CH,

No

Minor emission source and excluded by the
methodology.

N.O

No

Minor emission source and excluded by the
methodology.

Fig.8: Project boundary diagram
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B.4. Establishment and description of baseline scenario

According to the JI PDD (registered under UNFCCC Track 1 procedure with project ID
BG10001662") the baseline of the project in its type IIl component is described as follows:

The raw sludge is pumped for chemical conditioning followed by belt pressing with the resulting
sludge cake being transported to the on-site drying beds and left for a period of 15 to 18 months
to dry. The dry sludge cake is then transported some 18 km. to the landfill site, Kremikovtzi
(Fig.6).

The main source of baseline CH, emissions is the sludge deposited in the sludge drying beds
and the landfill to decompose in anaerobic conditions.

The baseline of the type | component of the initial project has also been described as “business
as usual’, i.e. generation of thermal energy in the on-site boilers using light oil as a fuel and
import of electric energy from the grid. The project activity displaces thermal energy from the
boilers and electric energy from the grid by using the biogas for combustion in co-generating
modules.

The baselines both of the type | and type Ill components have been validated positively by
TUEV SUD with Determination Report No 743 691, dated 04 Oct 2002,

The project applies for a renewal of the crediting period under the requirements of The Gold
Standard Foundation so the Methodological Tool “Assessment of the validity of the
original/current baseline and update of the baseline at the renewal of the crediting period”,
Version 03.0.1%° will be applied to demonstrate that the baseline of the project is still valid.

The Tool consists of two steps:

Step 1: The “Procedures for the renewal of the crediting period of a registered CDM project
activity” approved by the CDM Executive Board require assessing the impact of new relevant
national and/or sectoral policies and circumstances on the baseline. The validity of the current
baseline is assessed using the following Sub-steps:

Step 1.1: Assess compliance of the current baseline with relevant mandatory national and/or
sectoral policies.

As a member of the European Union Bulgaria is a subject to all EU legislation and has changed
its local laws and regulations correspondingly. The major regulation adopted in Bulgaria in
respect to the EU requirements is the “Regulation on the way of recovery of sludge from
wastewater treatment through its use in agriculture”* in force from 08.04.2011.

The Regulation transposes into Bulgarian legislation the requirement of Directive 86/278/EU all
sludge from wastewater treatment to be treated prior to applying for agricultural use. The
Regulation, as well as the Directive does not specify the type of treatment.

The way of treatment of the waste in Bulgaria is defined by the Law for Management of the
Waste® but this law is not applicable for sludge from domestic waste-water treatment plants.
According to paragraph 43 (6) of the law the management of the sludge is defined by a special
regulation issued by the Council of Ministers. Such Regulation however is not available still. In
this respect the relevant European Directives could be regarded in order to assess the EU
policy in the treatment of waste-water and sludge.

2 http://ji.unfccc.int/JIITLProject/DB/XJ4JK5GTVPT7EEOKERYMNS8SIHUMY S/details
22 http://ji.unfcce.int/UserManagement/FileStorage/AY829537NMFZCBOROTQGXDIV1LE4PS

2 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-11-v3.0.1.pdf
24

http://www.moew.government.bg/files/file/Water/Mineralnivodi/Zakonodatelstvo/NAREDBA_za_reda_i_nachina_za
_opolzotvorgvane_na_utajki_ot_prechistvaneto_na_otpadachni_vodi_chrez_upotrebata_im_v_zemedelieto.rtf

%5 http://www3.moew.government.bg/files/file/Waste/Legislation/Zakoni/ZUO.pdf
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Another European Directive relevant to the treatment of wastewater is Directive 91/2712¢ which
sets the requirements for urban wastewater treatment. A special Report?” issued by the
Bulgarian Ministry of Environment and Water in 2011 analysis the implementation of that
Directive in Bulgaria. According to that Report Bulgaria continues the effort to comply with the
requirements of the Directive while the quantities and types of final sludge utilization will be as
given in the following table:

Table 7: Final sludge utilization

Utilization/ Utilization of sludge Neutralization of sludge
Neutralization In agriculture Other At landfill Burning Other
Tons dry Tons dry Tons dry Tons dry Tons dry
year matter matter matter matter matter
2010 13,644 11,850 12,863 0 20,508
2014 43,587 0 34,863 8,718 0
2015 47,546 0 38,030 9,509 0

The table demonstrates that depositing of sludge at landfills will still be a legal option in the
future.

Before the implementation of the project the de-watered sludge had been stabilised by
depositing in sludge drying beds (pits) for 15 to 18 months and then transported to the nearby
landfill at Kremikovtsi village in which the bio-active components decompose months in
anaerobic conditions emitting CH, in the atmosphere.

Based on the above information it can be concluded that though rather low tech of sludge
treatment existed before the implementation of the project it complied with all EU Directives and
Bulgarian legislation and there were no legal barriers for the continuation of the baseline
scenario in the future crediting period. Hence the original baseline validated prior the
registration of the project as JI project is still valid and will be valid for the next crediting period.

The baseline of the type | component of the project activity also complies with the current laws
and regulations in the area of energy generation. The main law that regulates the energy
generation in Bulgaria is the Energy Act®®, in force from 09.12.2003. The Act does not prohibit
the use of fossil fuels (light fuel in particular) for the generation of thermal and electric energy.
From the other hand the National electric grid of Bulgaria is highly developed and with large
capacity so there is no problem whatsoever to supply the wastewater treatment plant with
electric energy for indefinite future. The Act does not oblige the investors to implement co-
generating units and that is left on project owners to decide based on the economic
effectiveness of the installations.

The conclusion is that the baseline of the type | component of the project activity complies and
will continue to comply with the laws and regulations in the sector for the next crediting period.

%8 http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31991L0271

27

http://www3.moew.government.bg/files/docs/presscentre/aktualno_2011/Doklad_za_prilagane_na_Direktiva_91_2
71.pdf

% http://dker.bg/files/DOWNLOAD/energy _act_en.pdf

Version 06.0 Page 23 of 94



CDM-SSC-PDD-FORM

Step 1.2: Assess the impact of circumstances.

The present circumstances do not influence the calculation of the current baseline emissions
from anaerobic decomposition of the sludge compared to the initial baseline emissions. The
emissions from decomposition of the final stabilized sludge in the landfill have not been taken
into account in the calculation of the baseline emissions which is conservative.

The quantity of sludge treated depends on the quantity of wastewater generated by the city of
Sofia and the content of biological degradable substances and do not depend much on
circumstances.

The quantities have been monitored and recorded constantly on monthly and yearly bases.
The yearly quantities of wastewater are demonstrated in the table below:
Table 8: Yearly quantities of wastewater to Kubratovo WwTP

Year 2007 2008 2009 2010 2011 2012
Quantity of
Wastevgater, 140,004 141,410 142,096 147,408 122,635 ~150,000
m

Source: Plant records

It can be seen that the quantity of wastewater and respectively sludge generated is more or less
steady throughout the years. The trend is to slightly increase due to the increase of the
population and the connection of nearby villages to the central sewage system.

As the quantity of electric and thermal energy consumed by the plant depends mainly on the
quantity of wastewater and sludge treated it can be concluded that the emissions related to the
displacement of thermal and electric energy generated using fossil fuel will not vary
considerably in the future and during the new crediting period respectively.

It can be concluded that the conditions used to determine the baseline emissions in the
previous crediting period are still valid.

As the baseline scenario identified at the validation of the project activity was the continuation of
the current practice without any investment theTool requires an assessment of the changes in
market conditions.

The main income for covering the cost of Sofia’s wastewater treatment comes from taxes for the
service paid by the citizens and determined by the State Energy and Water Regulatory
Commission (SEWRC)®. The taxes do not depend on the market hence it is not possible to
determine correctly the market influence on the operation of the wastewater treatment plant. So
far the prices of services connected to the wastewater treatment are artificially kept low which
strongly hinders the investment programme of the concessioner Sofiyska voda.

The same circumstances are valid for the price of electric energy. That is also regulated and
determined by SEWRC. There is no indication that the electricity market in Bulgaria will go free
in the near future which could eventually lead to decrease or at least determine energy prices
on market principles.

Substep 1.3: Assess whether the continuation of use of current baseline equipment(s) or an
investment is the most likely scenario for the crediting period for which renewal is requested.

29 http://dker.bg/pagebg.php?P=401&SP=405
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The project activity uses the same auxiliary equipment as in the baseline. There is no change in
the process of sludge pumping and de-watering. The same drying beds that have been used in
the baseline scenario for stabilizing of the sludge are used for storage of the final sludge after
treatment in bioreactors. All that equipment is auxiliary and do not require substantial
investment apart from routine maintenance.
The on-site boilers have been put in operation in 1980. According to the “Tool to determine the
remaining lifetime of equipment”, Version 1°°, the default lifetime of the boilers is 25 years which
means that the on-site boilers had to be refurbished or replaced in the year 2005. In the
absence of the project activity the project proponent would have to make an investment for the
refurbishment or replacement of the boilers before the end of the crediting period which means
that the baseline for the generation of thermal energy have to be updated for the new crediting
period correspondingly.
From the other hand the only change of technology or fuel that could affect the baseline
generation of thermal energy is the fuel change from light fuel oil to natural gas. That option is
quite possible due to the fact that the natural gas supply system in the region of Sofia is well
developed and it would present no problem to organize the supply of the Wastewater treatment
plant with natural gas. The on-site boilers that supplied the plant with thermal energy prior to the
implementation of the project activity have been put in operation in 1980 and having in mind the
default value of 25 years for boilers lifetime defined by the Tool to determine the remaining
lifetime of the equipment, version 01, the boilers should be replaced or overhauled after 2005 in
the absence of the project activity and most probably the light oil would be replaced with natural
gas. In fact the boilers have been refurbished in 2009 during the implementation of the project
activity in order to be used for covering of peak loads and back-up. New dual-fuel burners have
been installed for combustion of biogas and light oil.
The main equipment and source of greenhouse gasses (CH4) are the drying beds and they do
not require any investment for maintenance or would ever need replacement. There is no
problem whatsoever of the baseline scenario to continue operating without any investment until
the end of the new crediting period eventually in 2020.

Step 1.4: Assessment of the validity of the data and parameters

The original baseline have been validated in 2006 and the parameters not monitored had been
fixed based on the data available at that time and need to be updated.

The emission factors and values for the calculation of the baseline emissions have been
determined for the whole crediting period and not monitored and also need to be updated.

The initial baseline for the displacement of electricity used the grid emission factor of the
Bulgarian grid developed by the National electric Company which was valid until the end of
2012.

In general the baseline of the type | and type Ill components needs to be updated in respect of
data and parameters validity. A new grid emission factor of the Bulgarian grid will be calculated
for the new crediting period.

Step 2: Update the current baseline and the data and parameters.
Step 2.1: Update the current baseline

As demonstrated in the assessment above the baseline of the type [l component of the project
remains the same and does not need to be updated. The baseline emissions are due to
decomposition of the final sludge stored in the drying beds and emissions of CH, in the
atmosphere.

The methodology for calculation of the emission reductions from the project activity is CDM SSC
AMS-IIILH, version 17. According to paragraph 5 of that methodology: ”If the recovered biogas

80 http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-10-v1.pdf/history_view
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is used for project activities covered under paragraph 4 (a), that component of the project
activity can use a corresponding methodology under Type I.

The biogas generated by the project is used for thermal and electrical energy generation directly
which falls exactly under the definition in paragraph 4(a) so for the calculation of the emissions
due to the type | component of the project the methodology AMS-I.C, version 20 will be applied.

The baseline of the type | component will be updated following the requirements of the CDM
SSC Methodology AMS-I.C, version 20. This methodology will also be used for the calculation
of the CO, emissions due to the displacement of fossil fuel with renewable fuel (biogas) and for
the displacement of electricity from the grid.

According to paragraph 28 of the methodology AMS-1.C applied:

Project activities producing both electricity and thermal energy shall use one of the following
baseline scenarios:

(a) Electricity is imported from a grid and thermal energy is produced using fossil fuel,

(b) Electricity is produced in an on-site captive power plant using fossil fuel (with a possibility
of export to the grid) and thermal energy is produced using fossil fuel;

(c) A combination of (a) and (b);

(d) Electricity and thermal energy are produced in a cogeneration or trigeneration unit using
fossil fuel (with a possibility of export of electricity to a grid/other facilities and/or thermal
energy to other facilities);

(e) Electricity is imported from a grid and/or produced in an on-site captive power plant
using fossil fuels (with a possibility of export to the grid); thermal energy is produced
using biomass;

(f) Electricity is produced in an on-site captive power plant using biomass (with a possibility
of export to a grid) and/or imported from a grid; thermal energy is produced using fossil
fuel;

(g) Electricity and thermal energy are produced in a biomass fired cogeneration or
trigeneration unit (without a possibility of export of electricity either to a grid or to other
facilities and without a possibility of export of thermal energy to other facilities);

(h) Electricity and/or thermal energy produced in a co-fired system;

(i) Electricity is imported from a grid and/or produced in a biomass fired cogeneration or
trigeneration unit (without a possibility of export of electricity either to the grid or to other
facilities); thermal energy is produced in a biomass fired cogeneration or trigeneration
unit and/or a biomass fired boiler (without a possibility of export of thermal energy to
other facilities);

(j) Electricity is imported from a grid and/or produced in an on-site captive power plant
using fossil fuel and thermal energy is produced using electricity.

Prior to the implementation of the project activity the thermal energy has been generated by on-
site fossil fuel (natural gas for the new crediting period) boilers and the electric energy has been
imported from the National grid.

That means that the type | of the project activity falls under paragraph 28(a) of the methodology.
As discussed in Step 1.3 the conclusion of this assessment is that in the baseline the on-site
boilers would be replaced/refurbished before the start of the new crediting period. In order to
follow a conservative approach the emission reductions due to the generation of thermal energy
by the on-site boilers will not be taken into account but the combustion of biogas and fossil fuel
will be monitored and recorded.
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The PDD assumes that the baseline fuel for the new crediting period will be natural gas.

Step 2.2: Update the data and parameters.

All data and parameters not monitored will be revised bellow and up-dated following the
requirements of the latest version of the CDM SSC methodology AMS-IIl.H, version 17 and
AMS-I.C, version 20.

According to the methodology AMS-III.H, ver.17 which is used by the project, wastewater and
treatment systems equipped with a biogas recovery facility in the baseline shall be excluded
from the baseline emission calculations. Prior to the implementation of the project activity
Kubratovo Wastewater Treatment Plant did not possess any systems for generation and
recovery of biogas. The sludge resulting from the wastewater treatment system has been
dewatered and deposited in special sludge drying beds to stabilise for 15 to 18 months period
and after that has been deposited to a landfill.

The project activity is designed to replace the traditional sludge drying beds and landfill options
with mesophilic digestion of all primary and secondary sludge followed by mechanical
dewatering, in order to reduce GHG emissions that have been generated by the anaerobic
decomposition of the organic components of the sludge in the drying beds. The biogas
produced and recovered by the project activity is used to generate thermal and electric energy
and to replace the electricity imported from the grid and the combustion of fossil fuel (light oil) to
generate thermal energy. The project activity affects only the treatment of the sludge while the
wastewater treatment system remains the same as in the baseline.

According to paragraph 1 of methodology AMS-III.H, version 17:

1. This methodology comprises measures that recover biogas from biogenic organic matter
in wastewater by means of one, or a combination, of the following options:

(a) Substitution of aerobic wastewater or sludge treatment systems with anaerobic
systems with biogas recovery and combustion;

(b) Introduction of anaerobic sludge treatment system with biogas recovery and
combustion to a wastewater treatment plant without sludge treatment;

(c) Introduction of biogas recovery and combustion to a sludge treatment system;

(d) Introduction of biogas recovery and combustion to an anaerobic wastewater

treatment system such as anaerobic reactor, lagoon, septic tank or an on site
industrial plant;

(e) Introduction of anaerobic wastewater treatment with biogas recovery and
combustion, with or without anaerobic sludge treatment, to an untreated
wastewater stream;

() Introduction of a sequential stage of wastewater treatment with biogas recovery
and combustion, with or without sludge treatment, to an anaerobic wastewater
treatment system without biogas recovery (e.g. introduction of treatment in an
anaerobic reactor with biogas recovery as a sequential treatment step for the
wastewater that is presently being treated in an anaerobic lagoon without
methane recovery).

The project activity is related to the aerobic sludge treatment system which existed in the plant
prior to the implementation of the project, hence it falls under the definition of paragraph 1 (a):
Substitution of aerobic wastewater or sludge treatment systems with anaerobic systems with
biogas recovery and combustion.

Also the project activity is classified as per the definition of paragraph 4(a) of the methodology:
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The recovered biogas from the above measures may also be utilised for the following
applications instead of combustion/flaring: Thermal or mechanical, electrical energy generation
directly

According to paragraph 27:

Baseline emissions for the systems affected by the project activity may consist of:
(a) Emissions on account of electricity or fossil fuel used (BEyower,y);

(b) Methane emissions from baseline wastewater treatment systems (BE,u,reatmenty);
(c) Methane emissions from baseline sludge treatment systems (BE; yreamenty);
(d)

d) Methane emissions on account of inefficiencies in the baseline wastewater treatment
systems and presence of degradable organic carbon in the treated wastewater

discharged into river/lake/sea (BE u,discharge,y);

(e) Methane emissions from the decay of the final sludge generated by the baseline
treatment systems (BEs; finai,)-

BEy = {BE power ,y + BE ww treatment .,y + BES.Irwmwm \y + BE ww,dischar ge,y + BEs.ﬁmll ,y} (1)

Where:

BE | Baseline emissions in year y (tCO.e)

BE .., Baseline emissions from electricity or fuel consumption in year y (tCO.e)
Will be calculated following the requirements of AMS-I.C, version 20.

BE . veament Baseline emissions of the wastewater treatment systems affected by the
project activity in year y (tCO.e)
These emissions will not be taken into account because the project activity
does not concern the wastewater treatment system.

BE | ument Baseline emissions of the sludge treatment systems affected by the project
activity in year y (tCO.e)
These emissions will not be taken into account because the project activity
does not concern this part of the sludge treatment system.

BE . sichar sex Baseline methane emissions from degradable organic carbon in treated
wastewater discharged into sea/river/lake in year y (tCO.e). The value of
this term is zero for the case 1 (b)
These source of baseline emissions will not be accounted for simplicity and
conservativeness

BE | i Baseline methane emissions from anaerobic decay of the final sludge

produced in year y (tCOze). If the sludge is controlled combusted, disposed
in a landfill with biogas recovery, or used for soil application in the baseline
scenario, this term shall be neglected

This emission source is the main in the baseline. The dewatered sludge is
stored for 15 to 18 months in drying beds and then transported to a landfill
without biogas recovery. The emissions from the landfill are not taken into
account for simplicity and conservativeness.
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Applied to the baseline defined, formula (1) is reduced to the following:

BE y = {BE power .y + BE s, final .)'}

(2)

Where:

BE | Baseline emissions in year y (tCO.e)

BE ... , Baseline emissions from electricity or fuel consumption in yeary
(tCO2e)

BE, iy Baseline methane emissions from anaerobic decay of the final sludge

produced in year y (tCO2e

Explanation and justification of key assumptions for baseline scenario:

The project activity applies for registration of a new crediting period under the requirements of
The Gold Standard Foundation (GS) and has been in operation from 2007. Substantial and
detailed information and data for the operation of the project have been recorded for that time
and is available at the plant. For the calculation of the baseline emissions for the new crediting
period the procedure described in paragraph 38 of AMS-III.H, ver. 17 will be used.

According that paragraph “In determining baseline emissions using equation 1, historical
records of at least one year prior to the project implementation shall be used”. This shall include
for example the COD removal efficiency of the wastewater treatment systems, the amount of
dry matter in sludge, power and electricity consumption per m® of wastewater treated the
amount of final sludge generated per tonne of COD removed, and all other parameters required
for determination of baseline emissions.

The new crediting period is expected to start from 01 January 2013 so the data collected for the
year 2012 will be used for the calculation of the baseline emissions.

Default values of parameters from AMS-I111.H will also be used for that purpose.

The type | component of the project will be accounted as stated above according to the
requirements of AMS-I.C, version 20. Paragraph 25 states that for project activities implemented
in existing facilities, baseline calculations shall be based on operational data on energy use
(e.g. electricity, fossil fuel) and plant output (e.g. thermal and/or electrical energy) using:

(a) Most recent three years operational data immediately prior to the start date of the project
activity in case of existing facilities which has more than three years of operation history;

(b) A minimum of most recent one year data in case of existing facilities which has more
than three years of operation history but do not have three years operational data; or

(c) A performance test/measurement campaign carried out prior to the implementation of
the project activity in case of existing facilities which has more than three years of
operation history but do not have operational data/information such as efficiency, energy
consumption and output or the available data is not reliable due to various factors such
as the use of imprecise or non-calibrated measuring equipment. The project proponent
may follow the relevant provisions from the “Tool to determine baseline efficiency of
thermal and electricity systems”.

Option (a) will be used to calculate ex-ante the baseline emissions of the project due to thermal
and electric energy from fossil fuel used in the plant displacement.
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Methane emissions component

According to AMS-IIILH, version 17:

Methane emissions from anaerobic decay of the final sludge produced are determined as
follows:

BE s, final ,y = Sﬁna[ LBL.,y * DOC K * UFBL * MCF s,BL, final * DOC F * F * 16 /12 * GWP CH4 (3)
Where:
S Amount of dry matter in the final sludge generated by the baseline
final ,BL .y .
wastewater treatment systems in the year y (1).
The baseline wastewater treating system is not different from the
project system so no correction of the monitored amount of dry
matter in the final sludge generated is required.
MCF 4 ol Methane correction factor of the disposal site that receives the final
T sludge in the baseline situation, estimated as per the procedures
described in the “Tool to determine methane emissions avoided from
disposal of waste at a solid waste disposal site”
DOC, Degradable organic content of the untreated sludge generated in the
‘ year y (fraction, dry basis). Default values of 0.5 for domestic sludge and
0.257 for industrial sludge shall be used
DOC, Fraction of DOC dissimilated to biogas (IPCC default value of 0.5)
F Fraction of CH, in biogas (IPCC default of 0.5)
UF,, Model correction factor to account for model uncertainties (0.89)
GWP. Global Warming Potential for methane (value of 21)

CH4

Thermal and electricity displacement component

As discussed in Section B.4, Step 2.1 above the project activity falls under paragraph 28(a) of
the methodology AMS-I1.C, version 20: Electricity is imported from a grid and thermal energy is
produced using fossil fuel.

Baseline emissions for electricity production

Baseline emissions for supply of electricity to and/or displacement of electricity from a grid shall
be calculated as follows:

(4)

BE

gric,y = Ef

grid,y x FF,

grid,y
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Where:

B Egn. d.v = Baseline emissions for the grid electricity displaced by the project
y in year y (t COze)

EGHTE’ dv = Amount of grid electricity displaced by project in year y (MWh)

EFHN.M = Emission factor of the grid (t CO.e/MWh)

According to paragraph 34 of the methodology for cases 28(a), (b) and (c), baseline emissions
shall be calculated as the sum of emissions from the production of electricity and thermal
energy considering most recent historical records (average of the data from a minimum of the
three most recent years excluding abnormal years is required).

Determination of emission factor for electricity

As per paragraph 36 of AMS-I.C for project activities that do not displace captive electricity
generated by an existing plant but displace grid electricity import and/or supply electricity to a
grid, the emission factor of the grid shall be calculated as per the procedures detailed in “AMS-
I.D: Grid connected renewable electricity generation” or “AMS-I.F: Renewable -electricity
generation for captive use and mini-grid”.

For the purpose of this document the emission factor of the grid will be calculated as per the
requirements of AMS-1.D, ver.18%" which is the latest version of this methodology.

According paragraph 23 of the methodology:
The emission factor can be calculated in a transparent and conservative manner as follows:

(a) A combined margin (CM), consisting of the combination of operating margin
(OM) and build margin (BM) according to the procedures prescribed in the “Tool
to calculate the Emission Factor for an electricity system”;

or

(b) The weighted average emissions (in t CO./MWh) of the current generation mix.
The data of the year in which project generation occurs must be used.

Calculations shall be based on data from an official source (where available) and made publicly
available.

For the needs of this document option (a) is selected and the combined margin (CM) will be
calculated according to the procedures prescribed in the “Tool to calculate the Emission Factor
for an electricity system”, version 04°? in 6 steps:

STEP 1. Identify the relevant electric power system.

STEP 2.Choose whether to include off-grid power plants in the project electricity system
(optional)

STEP 3. Select a method to determine the operating margin (OM).

STEP 4. Calculate the operating margin emission factor according to the selected method.
STEP 5. Calculate the build margin (BM) emission factor.

STEP 6. Calculate the combined margin (CM) emissions factor.

Step 1: Identify the relevant electricity system

31

http://cdm.unfccc.int/filestorage/2/P/7/2P7FS6ZQAR84LG3NMKYUH50WI9ODBC/EB81_repan24_AM
S-1.D_ver18.pdf?t=clJ8bnc1bHA4fDAILA3V{tODQqj47dvo89XXh

%2 hitp://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v4.0.pdf
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The project electricity system consists of 3 co-generating units that produce thermal and
electrical energy using biogas. The electric energy is used to cover the on-site needs of the
wastewater treatment plant. The excess electricity is supplied to the grid. For that purpose the
project grid is connected to the Bulgarian national electric grid via transformer sub-station.

Fig.8: Bulgarian national grid
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Bulgaria is a major exporter of electric energy in the region and has well developed connections
to the neighbouring countries. Of these Romania and Greece are Annex 1 countries so the
emission factors of their grids will be considered zero. The delineation is officially published at
the site of the Bulgarian Electric System Operator (ESO)* |, the operator of the national grid.
The project electricity system does not cover the national grids of the interconnected countries.
The Bulgarian DNA (Designated National entity) has published the delineation of connected
electricity system. The electricity transmission system of Bulgaria is considered as a single
system since the transmission lines are networked throughout the country and owned by the
Electric System Operator of Bulgaria (ESO). ESO is the authority that controls electricity
generation and distribution in Bulgaria, whereas the local distribution companies (CEZ, EVN &
EnergoPro) are the bodies that supply the low voltage electricity to the users in different
regions.

Step 2: Choose whether to include off-grid power plants in the project electricity system
(optional)

Only grid-connected power plants are included in the calculation, as per Option | of the “Tool to
calculate the emission factor for an electricity system”, version 04.

Step 3: Select a method to determine the operating margin (OM)

The calculation of the operating margin emission factor (EFgrid,OM,y) is based on one of the
following methods:

1) Simple OM

2) Simple adjusted OM

% http://www.tso.bg/default.aspx/electricity-grid-115/en
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3) Dispatch data analysis OM
4) Average OM
According to the Tool to calculate the emission factor for an electricity system, ver.04.0,
paragraph 10(g):
Low-cost/must-run resources are defined as power plants with low marginal generation cost or
dispatched independently of the dayly or seasonal load of the grid. They include hydro,
geothermal, wind, low-cost biomass, nuclear and solar generation. The simple OM method
(Option a af the Tool) can only be used if low-cost/must-run resources constitute less than 50
per cent of the total grid generation in average of the five most recent years.

Information about the power generation from different sources is available in the annual reports
of the Bulgarian Electric System Operator (ESO) that is controlling the generation and
distribution of the electric energy over the National electric grid®** National Statistics Institute.
The most recent five years that adequate information is available for are 2008, 2009, 2010,
2011 & 2012.

The following table presents the power generation from low-cost/must-run resources and the
total generation for the assessed period:

Table 9: Low-cost/must-run resources

Source Unit 2008 2009 2010 2011 2012
Nuclear®*° MWh | 15,765,105 | 15,255,798 | 15,248,626 | 16,314,190 | 15,784,796
Hydro PP MWh 5,523,189 3,687,051 3,974,387
Wind farms MWh 37 658,181 833,484 1,217,884
Photovoltaic Mwh | 4442300 4,835,157 14,320 100,770 800,684
Biomass MWh 0 1,571 31,657
Total generation 44,423,000 | 42,789,000 | 46,259,801 | 50,701,070 | 47,195,341

Average | % 45.45 46.95 46.36 41.30 46.21
Average for the % 45.25
period

The low-cost/must-run resources constitute less than 50 per cent of total grid generation in
Bulgaria so Simple OM method is applicable.

For the purpose of this document the OM will be calculated using method 1: Simple OM.
According to paragraph 40 of the Tool the Simple OM emission factor (EFgigomsimpley) iS
calculated as the generation-=weighted average CO. emissions per unit net electricity
generation (tCO,/MWh) of all power plants serving the system, not including the low-cost/must-
run power plants.

According to paragraph 36 of the Tool the Simple OM will be calculated using Option (a):

Ex ante option: the emission factor will be determined once at the validation stage, thus no
monitoring and recalculation of the emissions factor during the crediting period will be required.
For grid power plants, a 3-year generation-weighted average, based on the most recent data
available at the time of submission of the PDD to the DOE for validation will be used.

Step 4: Calculate the operating margin emission factor according to the selected method

The simple OM may be calculated by one of the following two options:

84 http://tso.bg/default.aspx/otcheti/bg
% http://www.kznpp.org/uf/pa/2009/PA_br1_2009.pdf
% http://www.kznpp.org/uf//anual_reports/bg/Annual_Report 2009 _bg_KozloduyNPP.pdf

% http://www.nsi.bg/en/content/5062/electricity-generated-renewable-sources -  (the percentage of
electric energy generated from RES is reported 10% for 2008 and 11.3% for 2009)
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(a) Option A: Based on the net electricity generation and a CO2 emission factor of each power
unit, or
(b) Option B: Based on the total net electricity generation of all power plants serving the system
and the fuel types and total fuel consumption of the project electricity system.
As no detailed information about the net electricity generation and CO, emission factor of each
power plant connected to the grid is available publicly, Option B will be used for the calculation
of the OM of the grid. The information required by Option B is publicly available at the web-site
of ESO in the Annual reports® of the company. The latest report published to-date is for 2012
and for the ex-ante calculation of the OM the 3-year generation-weighted average of years
2010, 2011 and 2012 will be used..

Option B: Calculation based on total fuel consumption and electricity generation of the
system

Under this option, the simple OM emission factor is calculated based on the net electricity
supplied to the grid by all power plants serving the system, excluding low-cost/must-run power
plants/units, and based on the fuel type(s) and total fuel consumption of the project electricity
system, as follows:

LiFCiy X NCV; y, X EFoy 4,
EFgrid,OMsimp!e,y = EG
Y (%)
Where:
EF grid, omsimpie,y Simple operating margin CO, emission factor in year y (t
CO./MWh)
FCiy Amount of fuel type i consumed in the project electricity system in
year y (mass or volume unit)
NCV;, Net calorific value (energy content) of fuel type /i in year y
(GJ/mass or volume unit)
EFcosiy CO, emission factor of fuel type iin year y (t CO./GJ)

EG, Net electricity generated and delivered to the grid by all power
sources serving the system, not including low-cost/must-run
power plants/units, in year y (MWh)

i All fuel types combusted in power sources in the project electricity
system in year y
y The relevant year as per the data vintage chosen in Step 3 (2010,

2011 & 2012)

The information about the electricity generation in the three most recent years is given in the
tables below. The information is based on the latest available annual reports for 2010, 2011 and
2012 of the Bulgarian Electric System Operator (ESO) that is controlling the generation and
distribution of the electric energy over the National electric grid®.

Table 10: 2010 yearly electric energy generation

Power plant type Generation, MWh | Parasitic load (PL), | % PL Generation, MWh
(gross) MWh (net)
Lignite TPP 18,084,160 2,115,847 11.7 15,968,313
Hard coal TPP 4,883,548 571,375 11.7 4,312,173
Natural gas TPP 1,847,777 216,190 11.7 1,631,587
Total: 24,815,485 21,912,073

% http://tso.bg/default.aspx/otcheti/bg

% http://tso.bg/default.aspx/otcheti/bg
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Import 1,168,000

Total generation for

2010: 46,259,801

42,740,300

Source: ESO annual report 2010-http://tso.bg/default.aspx/otcheti/bg

According to the Report the power plants consumption and auxiliary services (parasitic load) are
4,689 GWh. The report does not give details on the own consumption of each type of power
plant that is why the own consumption of all renewable energy sources is considered 0 in order
to follow a conservative approach. The calculations do not account for the physical import which
is given as net value. In this case the percentage of the own consumption for the power plants
using fossil fuels and nuclear energy will be 11.7%. The net electricity generation from the
different type of power plants is given in Table 10 above. The same approach is applied to the
data in 2011 and 2012.

Table 11: 2011 yearly electric energy generation

Power plant type Generation, Parasitic load (PL), | % PL Generation, MWh
MWh (gross) MWh (net)

Lignite TPP 22,943,006 3,280,850 14.3 19,662,156
Hard coal TPP 4,724,044 675,538 14.3 4,048,506
Natural gas TPP 2,095,504 299,657 14.3 1,795,847
Total: 29,762,554 25,506,509

Import 1,450,000
Total ge"erat"’z':):‘:: 50,701,070 45,560,646

Source: ESO annual report 201 1-http://tso.bg/default.aspx/otcheti/bg

According to the Report the power plants consumption and auxiliary services (parasitic load) are
6,587 GWh. The report does not give details on the own consumption of each type of power
plant that is why the own consumption of all renewable energy sources is considered 0 in order
to follow a conservative approach. The calculations do not account for the physical import which
is given as net value. In this case the percentage of the own consumption for the power plants
using fossil fuels and nuclear energy will be 14.3%. The net electricity generation from the
different type of power plants is given in Table 11 above.

Table 12: 2012 yearly electric energy generation

Power plant type Generation, Parasitic load (PL), | % PL Generation, MWh
MWh (gross) MWh (net)

Lignite TPP 19,944,550 3,225,034 16.17 16,719,516
Hard coal TPP 3,103,498 501,836 16.17 2,601,662
Natural gas TPP 2,337,885 378,036 16.17 1,959,849
Total: 25,385,933 21,281,027

Import 2,353,000
Total ge"erat"’z':)zgf 47,195,341 42,891,034

Source: ESO annual report 2012-http://tso.bg/default.aspx/otcheti/bg

According to the Report the power plants consumption and auxiliary services for 2012 are 6,658
GWh or 16.17% average (renewable sources and physical import excluded).
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The most reliable information publicly available about the consumption of fossil fuels for the
generation of electric energy is published by the Bulgarian National Statistical Institute*.
The yearly data are shown in the following table:

Table 13: Yearly consumption of fossil fuels for electric energy generation

2010
. Net Calorific Value
Type of fuel 1 Oggta/l:‘ (t)'(%:ns Energy content, TJ (NCV)
TJ/1000t(1000m®)
Lignite 27,461 195,569 7.122
Hard coal 2,272 53,598 22.97
Natural gas 925,580 30,981 0.03347
2011
. Net Calorific Value
Type of fuel 1035'3? (t)l(%’mf* Energy content, TJ (NCV)
TJ/1000t(1000m>)
Lignite 34,350 246,211 7.168
Hard coal 2,385 56,789 23.81
Natural gas 1,060,532 35,496 0.03347
2012
. Net Calorific Value
Type of fuel 1035'3? (t)l(%’nﬁ Energy content, TJ (NCV)
TJ/1000t(1000m®)
Lignite 31,657 248,395 7.846
Hard coal 1,474 35,847 24.32
Natural gas 1,211,294 40,542 0.03347

Source of data for 2010,2011 & 2012: http://www.nsi.bg/sites/default/files/files/data/timeseries/Energy-

1.4.Electricity;
Source of data for NCV of N.gas: 2006IPCC, Volume 2: Energy

The Simple OM emission factor of the Bulgarian national grid is calculated based on the above
sources and data using the calculation “Table to calculate the emission factor for an electricity
system (version 03.0.0)” published at the web-site of UNFCCC*' and attached to this document.

The OM emission factor calculated is equal to 1.1824 tCO,/MWh.

Step 5: Calculate the build margin (BM) emission factor

For the purpose of the project Option 1 of paragraph 68 of the “Tool to calculate the emission
factor for an electricity grid “ will be applied and the BM will be calculated ex ante based on the
most recent information available on units already built for sample group m.

The last several years are characterized with a boom in the construction of renewable energy
source generation facilities. However there is no exact information for the commissioning date of
those plants. That is why for the purpose pf BM emission factor calculation and for
conservativeness all RES plants (wind and photovoltaic) are considered most recently built and

40 http://www.nsi.bg/sites/default/files/files/data/timeseries/Energy-1.4.Electricity.xls

4 http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v4.0.pdf/history_view
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the whole 2013 generation from RES is considered as generated by one plant. This is very
conservative because the emission factor of RES units is zero.

Several fossil fuel power plants have also been commissioned in the last ten years as well as
one hydro power station (Tsankov kamak) which is registered as JI project and will not be
considered at the beginning.

The following table demonstrates the 2013 generation of electric energy by the first 5 most
recently built power plants, excluding JI registered projects:

Table 14: List of 5 most recently built power plants*?:

No Name Commissioning date | Net generation, MWh
1 HEPP “Maverik-Gurkovo 19/11/2013 26
2 PhPP “Boboraci” 29/11/2013 2
3 BioThPP “Slivata” 13/12/2013 110
4 PhPP “Sunshine” — Bratya Daskalovi 9/12/2013 2
5 PhPP “Veliki Preslav” 4/11/2013 8

Total generation of the set 148

The above list does not include power plants implemented as JI projects®.

The total net quantity of electric energy generated in 2013 is stated in the Report “Calculation of
the GHG Emission Factor of the Bulgarian national Grid” published by the Ministry of
Environment and Water (MOSV)** as 39,672,000 MWh. The net energy generated by all JI
projects in 2013 is 1,416,678 MWh which results in a total net energy generation for 2013,
accountable for the determination of the BM factor of 38,255,383 MWh.

The the “Tool to calculate the Emission Factor for an electricity system”, version 04*° requires a
set of most recently built power plant that generate at least 20% of the annual electricity
production to bedetermined in order to calculate the BM emission factor. In this case the ste
determined has to have generated at least 7,651,076 MWh in 2013.

As per the Report by MOSV (p.41) the power plants built most recentlt (in the period 2010 —
2013) have generated 8,724,534 MWh (net) in 2013. This includes RES plants which have a
zero emission factor.

The set of most recently built power plants that represent at least 20% of the total generation for
2013 is given in the next table which is taken from the Report, published by MOSV(p.62, Table
23 and Annex Vl,p.71e):

Table 15: List of most recently built power plants representing at least 20% of the total

generation:
N Name Net generation, GHG Emission
0 MWh emissions factor of the

42

http://www.moew.government.bg/files/file/Climate/Climate_Change_Policy_Directorate/IECCP/AKTUA
LNO/Bulgaria_EGEF_2014.pdf

43 http://ji.unfccc.int/Jl_Parties/DB/5SEH2UF1UOGCEO6HKKAKY8PHE4I9W X6/viewDFP
44

http://www.moew.government.bg/files/file/Climate/Climate_Change_Policy_Directorate/IECCP/AKTUA
LNO/Bulgaria_EGEF_2014.pdf

*5 hitp://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v4.0.pdf
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for 2013, Plant,
tCO, kgCO,/MWh
Total net generation for
2013(physical import
excluded) 38,255,383
TPP Marlca-Seast 2"-block 892,455 1,230,647 1,378.945
TPP “Maricarcast 2*-block 985,951 | 1,359,572 |  1,378.945
3 | TP Maricarcast 2*-block 985,951 | 1,359,572 |  1,378.945
4 | TP "Marica-east 1"-block 1,306,967 | 1,609,041 1,231.126
> | TP "Marica-cast 1"-block 1,306,967 | 1,609,041 1,231.126
6 | Renewable (NEK-HEPP
excluded) 2,916,460 0 0
Total generation of ster:te' 8,394,751 7,286,910
Percentage from the o
total yearly generation 21.94%
Source of data: DKEWR - Annual verified GHG  emissions  Reports:

http://eea.government.bg/eea/main-site/bg/rr/r-te/dokladi-3r.html

=The BM emission factor is calculated based on the above >20% set of power plants using the
CDM Emission factor calculation table (version 03.0.0) attached to the PDD.

The BM emission factor is calculated as 0.8539 tCO,/MWh.
Step 6: Calculate the combined margin emission factor

The calculation of the CM emission factor is based on option (a) of paragraph 77 of the Tool
using the Default weighted average of 0.5 for Wy and Wpey.

CM = 0.50M + 0.5BM = 0.5*1.1824 + 0.5*0.8539 = 1.0190
The CM is calculated by the CDM Calculation table at 1.0190 tCO,/MWHh.

Baseline emissions for heat production

As per paragraph 33 of AMS-1.C, version 20:

for thermal energy produced using fossil fuels and/or grid electricity the baseline emissions are
calculated as follows:

©)
l|{‘Ec'rt.l‘ie:-rrr:m.[,y‘
(N

EE, =

thermul,CuZ,y EFF‘F.C‘OZ

Bl hermoal -

Where:

Baseline emissions from thermal energy displaced by the project
activity during the year y (t COy,)

BEthma[,CoE,y

EGihermal.y = Net quantity of thermal energy supplied by the project activity
during the year y (TJ)
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FFer.coz = CO, emission factor of the fossil fuel that would have been used in
the baseline plant obtained from reliable local or national data if
available, alternatively, IPCC default emission factors can be used
(t CO/TJ)

Nt bl = Efficiency of the plant using fossil fuel that would have been used
' in the absence of the project activity determined as per paragraph
39 or 40

B.5. Demonstration of additionality

The project was initially developed and registered as a Joint Implementation (JI) project with the
support of the European Bank for Reconstruction & Development (EBRD). The additionality of
the project was determined positively by TUEV SUD with Determination Report No 743 691,
dated 04 Oct 2002. It was registered under UNFCCC Track 1 procedure with project ID
BG1000166*.

Nevertheless the project owner will demonstrate its additionality again, having in mind the
newest versions of the tools and guidelines on additionality.

In accordance with the “Guidelines on the Demonstration of Additionality of Small-scale Project
Activities”, Ver.09.0 (previously known as “Attachment A to Appendix B of the simplified
modalities and procedures for small-scale CDM project activities version 08”)* and “Non-
binding best practice examples to demonstrate additionality for SSC project activities™®, Project
participants shall provide an explanation to show that the project activity would not have
occurred anyway due to at least one of the following barriers:

(a) Investment barrier: a financially more viable alternative to the project activity would have
led to higher emissions;

(b) Technological barrier: a less technologically advanced alternative to the project activity
involves lower risks due to the performance uncertainty or low market share of the new
technology adopted for the project activity and so would have led to higher emissions;

(c) Barrier due to prevailing practice: prevailing practice or existing regulatory or policy
requirements would have led to implementation of a technology with higher emissions;

(d) Other barriers: without the project activity, for another specific reason identified by the
project participant, such as institutional barriers or limited information, managerial
resources, organizational capacity, financial resources, or capacity to absorb new
technologies, emissions would have been higher.

For demonstration of additionality, option (a): Investment barrier: a financially more viable
alternative to the project activity would have led to higher emissions, has been selected and
investment analysis has been carried out.

The history of the project illustrates how the lack of financing had influenced the development of
the project activity.

At first it was initiated by the municipality of Sofia in 1993. Unfortunately the Municipality was not
able to complete the project due to lack of financing. The idea of recommencing the project
came about following the award of the water and wastewater concession to the international
operator in 2000. The new concession company Sofijska voda AD started to seek more efficient
ways to recommence the project. In 2002 Sofiyska voda AD tried to restart the project but once
again, due to financing difficulties, the project had to be postponed again.

*® http://ji.unfccc.int/UserManagement/FileStorage/AY829537NMFZCBOROTQGXDIV1LE4PS
*7 http://ji.unfecc.int/JIITLProject/DB/XJ4JK5GTVPT7EE9KERYMNS8SIHUMYS/details

48 http://cdm.unfccc.int/Reference/Guidclarif/ssc/methSSC_guid05.pdf

*9 http://cdm.unfcce.inEB/035/eb35_repan34.pdf
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In the middle of 2004 Sofiyska voda AD was approached by several Carbon trading companies,
all authorized by their respective governments to negotiate transactions on their behalf and to
trade Carbon emission reductions as described in Article 6 of the Kyoto Protocol.
The potential opportunity placed Sofiyska voda in a new and improved position in relation to the
implementation of the project for reconstruction of the sludge treatment plant. In the light of the
Kyoto protocol, completion of the project including the installation of a combined heat and power
unit would enable the project to generate emission reductions and to be eligible for carbon
credits under the Joint implementation mechanism of the Kyoto Protocol.
The reconstruction of the sludge plant became financially more attractive, including the
installation of a combined heat and power unit for both power and heat generation. The project
was further elaborated with one of its main financiers, the European Bank for Reconstruction
and Development — Carbon Fund (for the account of the Kingdome of the Netherlands).
Work on the project commenced on 07 September 2004. The project has been realised in two
phases:
Phase I:

¢ Rehabilitation of 4 digesters 7,000 m3;

Provision of New Raw Sludge Pumping Station;
Biogas Withdrawal System;
Provision of new sludge recirculation unit;
Provision of biogas utilisation and mixing system;
Refirbishment of gas holder;
Refirbishment of heating and boiler system.

Phase II:
e Provision of 3 CHP modules with gas engines for combustion of biogas.

The first phase of the project was completed at the end of 2006 and the installation started
operation on 01/01/2007. However the realisation of the second phase which envisaged
provision of a co-generation plant depended on the generation of biogas from the digesters and
a loan from the United Bulgarian Bank so the Project Proponent stopped the project until the
capacity of the digesters to generate biogas were clear and the future benefits from the project
could be estimated properly.

The decision to proceed with the project has been taken in April, 2008 after receiving a special
Report named Rational Energy Utilisation Plan No. 129, Sofiyska Voda Renewable Energy
Projeg)t, Construction of CHP for Biogas Utilization, prepared by DAI and EnCon, dated April,
2008™".

For the proposed project Option (a) Investment barrier is chosen to demonstrate additionality.

Prosposed project is also considered as “first of its kind” as per the guidelines published by CDM
EB since there is no similar plant operational at time of project start however due to the
limitation of crediting period to 10 years, option ¢ was not used.

Investment analysis according to the latest “Tool for the demonstration and assessment of
additionality”, version 07°? is chosen to illustrate that the proposed project activity is unattractive
from economic point of view, not taking into account the opportunity to monetise the value of the
carbon credits. In that way the additionality of the project will be re-assessed and will be
demonstrated following the latest requirements of the CDM mechanism regarding the
additionality of a project activity.

%0 Available on request by DOE
5" hitp://cdm.unfcce.int/Reference/Guidclarif/meth/meth _guid43.pdf

°2 http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-01-v7.0.0.pdf
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The Investment analysis will be performed using data available at the time of the decision to
recommence the construction of the 2nd phase in April, 2008 and because the only financial
benefit apart from selling emission reductions (in this case VER), comes from the CHP plant.

Step 2: Investment analysis

The purpose of this step is to determine whether the proposed project activity is not:

(a) The most economically or financially attractive; or

(b) Economically or financially feasible, without the revenue from the sale of emission
reductions. The latest version of the “Guidelines on the assessment of investment analysis”,
ver.05.0%, available on the UNFCCC website, will be taken into account when applying this
step.

Substep 2a: Determine appropriate analysis method

The project activity generates indirect (the on-site generated electric energy replaces one
supplied from the grid and no fossil fuel will be purchased for the generation of heat, other than
estimated VER related income. Hence, Option I: Simple cost analysis is not applicable.

The “Business as usual” scenario presents the continuation of the current situation and does not
generate any financial or economic benefit.

From the remaining options the Project Proponent has chosen Option lll-Benchmark analysis.
Substep 2b: Option Ill: Apply benchmark analysis

This step recommends the identification of a financial indicator, such as IRR, most suitable for
the project type and decision-making context. The project proponent has chosen the IRR of the
project as the most suitable financial indicator because it gives the best idea of the profitability
of an investment or project. IRR of the project will be calculated after taxes. From the other hand
the other alternative to the project is in fact not to invest and according to the Guidelines on the
investment analysis the recommended indicator in this case is the IRR. It will be calculated as
equity IRR after taxes..

The benchmark will be defined according to the Guidelines which suggest using the government
bond rates, increased by a suitable risk premium. In relation to this, the benchmark rate is
calculated in line with the Capital Asset Pricing Model (CAPM)** which represents the expected
return without (before) taxes. The CAPM suggests below formula to calculate the discount rate
(in other words benchmark rate):

E(R) = R; + i (E(Rm) — Ry)

Where

E(R) is the expected return on the capital asset;

Ry is the risk-free free rate of interest such as interest arising from government
bonds;

Bi (the beta coefficient is the sensitivity of the asset returns to market returns

E(R.,) — R is known as the market premium or risk premium (the difference between the
expected market rate of return and the risk-free rate of return).

Risk Free Rate (R))

%3 hitp://cdm.unfcce.int/Reference/Guidclarif/reg/req_quid03.pdf

**nttp://en.wikipedia.org/wiki/Capital_asset_pricing_model
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The Risk free rate is derived from the Bulgarian government treasury bonds with longest
maturity at the time of the investment decision taking to recommence the project development
which is defined as May,2008.
The government bonds Issue number BG 20 400 08 216 (in BGN) with the longest maturity of
10 years (11.10.2018) have been issued on the primary market in January,2008% and reached
5.18% in its third opening on 21.05.2008 which can be considered as the value of the risk free
rate.

The Beta Coefficient (8))

In 2008 the companies trading on the Sofia stock exchange have been quite a few and it is not
quite possible to calculate the beta coefficient properly. That is why this coefficient is taken from
the studies of prof Aswath Damodaran for power industry. The study gives an average value for
Beta of 1.65%.

Market risk premium (E(R,,) — Ry)
To estimate the “Market risk premium” of Bulgaria, the data of the World Bank for 2008°” was
used. The World Bank document quotes a Risk premium on lending (lending rate minus
treasury bill rate) of 6.8% for 2008.

All in all the relevant discount rate (the benchmark) is calculated as:
5.18% + 6.8% * 1.65 = 16.40%

The above benchmark can be assumed as conservative because, for example, the equity IRR
value after taxes defined by World Bank for similar project types in Turkey has been given as
20%® by a report generated in 2009. The example is acceptable because Bulgaria and Turkey
had same long-term ratings at the time of the investment decision in 2008.

Substep 2c: Calculation and comparison of financial indicators

The project proponent will use available data and projections for the period 2008 — 2027 in
order to calculate and compare the equity IRR of the project for a period of 17 years and to
demonstrate that the project activity is not financially attractive without the incentive of
generating income by selling VERs. The calculations are based on the “Guidelines on the
assessment of investment analysis”, version 05. The length of the investment analysis period is
set at 17 years due to the fact that the technical lifetime of the project in its CHP part is
confrmed as 16 years in the JI PDD ID BG1000166, validated by TUEV SUD with
Determination Report No 743 691°°, dated 04 Oct 2002.

Table 16:Input parameters

Parameter Value | Reference
Investment costs

% http://www.bnb.bg/bnbweb/groups/public/documents/bnb_publication/public_bnb_p_gssm_200806_en.pdf
56
https://www.google.bg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CB4QFjAAahUKEwjR1vWAzNDIAhX

MCCwKHZv1A8c&url=http%3A%2F%2Fwww.stern.nyu.edu%2F~adamodar%2Fpc%2Farchives%2Fbetas08.xIs&
usg=AFQjCNG7SmjG5J03gRXA0GE2zTvE00cGbW

% http://data.worldbank.org/indicator/FR.INR.RISK?page=1

%8 http://wwwwds.
worldbank.org/external/default/WDSContentServer/WDSP/IB/2009/05/11/000333037_20090511030724/Ren
dered/PDF/468080PADOP1121010fficialoUse00nly1.pdf (page 81)

%9 http://ji.unfcce.int/UserManagement/FileStorage/AY829537NMFZCBOROTQGXDIV1LE4PS
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Sofiyska voda  accounting

1st phase expenses Eur 7,020,432 60
records
2nd phase investment costs Eur 2,270,810
Design Eur 12,026 | Feasibility Report REUP®'
Equipment Eur 2,200,063 | Feasibility Report REUP
Construction works Eur 58,721 | Feasibility Report REUP
Total project costs Eur 9,291,242

O&M expenses
O&M expenses for 1% phase

Eur/year 37.335 Sofiyska voda  accounting

equipment records
O&M expenses for 2" phase
equipment Eur/year 52,600 | Feasibility Report REUP
Total O&M expenses | Eur/year 89,935
Total installed capacity (electrical) MW, 3.189 | Feasibility Report REUP
Total installed capacity (thermal) MW, 3.264 | Feasibility Report REUP
Annual el.energy  generation .
amount net to plant MW, 15,348 | Feasibility Report REUP
Annual thermal energy generation .
amount net to plant MW, 15,249 | Feasibility Report REUP
Plant load factor - 0.55 | Feasibility Report REUP

25 (16 for JI PDD ID BG1000166; Tool to

Lifetime of the project years CHP) determine  the  remaining
lifetime of equipment, ver. 01

Guidelines on the Assessment

Investment analysis period years 17 |of the Investment Analysis,

(Version 05)

GS PDD; supplier technical

specifications;

Feasibility Report REUP

Installed electric capacity (gross) MW 3.189

Electric energy price Eur/MWh, 33.65 | Feasibility Report REUP

Light fuel oil (LFO) price Eur/t 798.00 | Feasibility Report REUP
Grant KIDFS Eur 200,000 | Feasibility Report REUP
Equity Eur 8,291,242 | Feasibility Report REUP

Loan amount Eur 1,000,000 | Feasibility Report REUP
Depreciation rate (Il category-| | Depreciation rates in
eqlE)ipment) S| iyear 30 Bulllg);;aria62

The equity IRR before taxes is calculated as 12.354% which is lower than the benchmark. The
fair value of the equipment is estimated at 5% of the value of the equipment and is added to the
cash-flow at the last year of the investment analysis. The equipment is totally depreciated at that
time as the depreciation rate is 30% per year and the fair value envisages an estimation of the
value of the residual metal.

The depreciation is not included in the IRR calculation sheet because as per the Guidelines on
the assessment of the investment analysis, ver.05, paragraph 5 it is a non-cash item and if
deducted in estimating gross profits on which tax is calculated, should be added back to net
profits for the purpose of calculating the financial indicator (e.g. IRR, NPV). In this case the IRR
is calculated before taxes.

€0 Available at request by DOE

& Available at request by DOE

62
http://plusminus.com/bg/tutorials/accounting/%D0%B0%D0%BC%D0%BE%D1%80%D1%82%D0%B8%D0%B7%
D0%B0%D1%86%D0%B8%D1%8F-%D0%BD%D0%B0-%D0%94%D0%90
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The Value added tax (VAT) has not been considered in the calculation of the equity IRR.

As a result of the investment analysis it can be concluded that the project activity is not
economically or financially feasible, without the revenue from the sale of emission reductions.

Substep 2d. Sensitivity analysis

The following parameters have been chosen for varying that contribute to more than 20% of the
expenses or income of the project activity:

e Total investment

e O&M expenses

e Energy savings

Applying variations on investment costs, the range was considered to be in a bandwidth of +/-
10% as advised by “Tool for the demonstration and assessment of additionality (Version
07.0.0).”

The results of the analysis are given in the following tables:

Equity IRR sensitivity to Investment costs

-10% 0% 10%
14.03% 12.35% 10.76%

As demonstrated in the table above a 10% decrease of the investment costs leave the equity
IRR still below the benchmark of 16.40%.

In order to hit the benchmark the Investment costs have to be decreased by more than 25% to
reach an equity IRR of 16.40%. This is highly improbable because at the beginning of 2008 the
equipment for phase 1 had already been contracted and mostly paid. The price of the CHP has
also been available and a 25% discount at delivery has not been possible.

Equity IRR sensitivity to Operating expenses

-10% 0% 10%
12.48% 12.35% 12.22%

The table demonstrates that the operating expenses have a very little influence on the IRR.
Even if we estimate O&M expenses at 0 the IRR will still be 13.61% which is lower than the
benchmark.

Equity IRR sensitivity to Energy savings

-10% 0% 10%
10.32% 12.35% 14.31%

As demonstrated by the table the energy savings have the strongest effect on the IRR but even
a 10% increase in the generation of electricity and thermal energy still leaves the IRR below the
benchmark of 16.40%. In order to hit the benchmark the energy generation has to increase with
more than 25%. This is highly improbable due to the fact that the savings depend on several
parameters like:

e Price of electricity — it is defined by the state committee for energy and water and the
general tendency, as the past years show is to keep price unchanged or lower;

e Price of Light Fuel Qil (LFO) — it defines in general the thermal energy savings and
represents about 50% as a share from the savings. In this respect the price of LFO has
to increase with about 40% to compensate the constant price of electric energy which is
quite unrealistic though the oil prices tend to increase after 2008.
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e Energy generation — this parameter depends only on the generation of bio-gas by the

digesters which, from its side depend on the quantity of waste water and sludge. The

latter are quite constant throughout the years as demonstrated in Section B.4 of the
present document.

The above benchmark and accompanying sensitivity analysis reveal the fact that no alternative
scenario can make the project surpass the benchmark IRR expectation.
Therefore, the project is not financially attractive without VER revenues.

Step 3: Barrier analysis

This step is optional and is omitted in the demonstration of the additionality of the project
activity.

Step 4: Common practice analysis

The proposed project activity is defined as a Small Scale and according to Gold Standard
guidance performing a common practice analysis is not required.

Prior consideration

As per the requirements for demonstration of the additionality (PDD_form07_ver.06)°°:

“If the start date of the project activity is prior to the date of publication of the PDD for the global
stakeholder consultation, porovide evidence of the prior consideration of the CDM in
accordance with applicable provisions related to the demonstration of prior consideration of the
CDM in the Project standard”.

The project applies for retroactive registration under the Gold Standard but the initial JI project’s
starting date is defined as of 07 September 2004. The start of the JI crediting period is on 01
January 2007.

The opportunity to generate additional revenues from the project's GHG emission reductions to
render the project economically attractive was investigated in the beginning of 2004. In the
middle of 2004 Sofiyska voda AD had been approached by several carbon trading companies,
all authorised by their respective governments to negotiate transactions on their behalf. The aim
of these companies had been to trade with Carbon emission reductions as described in article 6
of the Kyoto protocol. That potential opportunity had placed Sofiyska voda AD in a new and
improved position in relation to the implementation of the project. In the light of the Kyoto
Protocol completion of the project had become more financially viable. Following the evaluation
of suitable offers a choice had been made to work with the Netherlands EBRD Carbon Fund.
The project was further elaborated with one of its main financiers, the European Bank for
Reconstruction and Development (for the account of the Netherlands).

Based on the positive outcome of the project’s evaluation (based on the opportunity to generate
carbon credit revenues), a tender procedure was instigated and work on the project
commenced on 07 September 2004.

In order to get institutional support for the project in its GHG reduction part a request have been
sent to the Mayor of Serdika District in Sofia with a letter dated OB-5/8 of 21.03.2005, informing
that the project will be implemented under the Kyoto mechanisms with the support of EBRD
Carbon Fund®.

68 https://cdm.unfccc.int/filestorage/e/x/t/extfile-20150401152843066-
PDD_form07.pdf/PDD_form07.pdf?t=WW58bnN2MzU5fDCND50OHYKb2Qdz8ViQOwp68

® The letter is available at request by DOE.
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A request (letter CB 57/12.01.2005) for issuing of Letter of Endorsement of the project has
been sent to the Ministry of Environment and Water of Bulgaria. As a result such letter has been
received in February, 2005 (Letter No 26/February 2005)°°.

Finally an Emission Reductions Purchase Agreement (ERPA) has been signed on 21

September 2007

with EBRD on the account of the Netherlands

- Emission Reduction

Cooperation Fund. This document and the Feasibility Report REUP prepared in April 2008
which shoed the possibility to receive a 1,000,000 EUR loan from United Bulgarian Bank on
behalf of EBRD allowed the management to recommence the implementation of the project and
to start the 1" phase — implementation of the CHP plant.

Table 17: Major dates concerning project implementation

Date Activity

(DD/MM/YYYY)

16/03/2004 Agreement between UBB and the EBRD for qualifying RES
projects. The source of financing the current project as stated in
the REUP Report.

May-July/2004 Consultations with carbon trading companies and EBRD for

possibilities of carbon revenues.

July-October 2004

Correspondence with EBRD for signing of ERPA®®

07/09/2004 Start date of the project (I°' phase) — opening of the construction
site (Appendix 7).

26/02/2005 Letter of Endorsement of the JI project received from the
Bulgarian Government

07/2005 Preparation of the PDD for the JI project

25/01/2006 Issuing of positive determination report by TUEV SUED

20/07/2007 Declaration of approval of the JI project, issued by the Dutch
government.

01/01/2007 Start of the JI crediting period

01/08/2007 Letter of Approval for the project received by the Bulgarian
Government.

21/09/2007 ERPA signed with the EBRD on the account of the Netherlands.

01/01/2008 Start of the First Kyoto period

April/2008 Issuing of REUP Report (Investment decision taking date to
recommence the project implementation with the 11" phase).

November/2009 CHP operation start

01/07/2007- The JI project undergoes 3 successful verifications.

31/10/2012

31/12/2012 End of the First Kyoto period

®® The LoE is available at request by DOE.

% E-mail attached to Appendix 7
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B.6. Emission reductions

B.6.1. Explanation of methodological choices
The present project activity follows mainly two approved small scale project methodologies:

1. The AMS-IILH small scale methodology for Methane Recovery in Wastewater
Treatment, Version 17;
2. The AMS-I.C small scale methodology for Thermal energy production with or without

electricity, Version 20 (refers to AMS-I.D, Version 18 Grid connected renewable electricity
generation).
3. AMS-1.D/Version 18 “Grid connected renewable electricity generation”,dated 28/11/2014

The application of the methodology is explained in details below.

B.6.1.1. Baseline Emissions:
Baseline emission from wastewater treatment (AMS-I11I. H)

According to the methodology Ill.H,para.27 the baseline emissions may consist of:

BE y = {BE power ,y + BE ww ,treatment ,y + BEs,lr(’armenl L,y + BE ww,dischar ge,y + BEs,ﬁnal ,y} (1)

Where:

BE, Baseline emissions in year y (tCO.e)

BE Baseline emissions from electricity or fuel consumption in year y (tCOze)
power .,y

Will be calculated following the requirements of AMS-I.C, version 20.

BE .. , DBaseline emissions of the wastewater treatment systems affected by the
’ " project activity in year y (tCO.€)

These emissions will not be taken into account because the project activity
does not concern the wastewater treatment system.

BE ' Baseline emissions of the sludge treatment systems affected by the project
Sifreament .Y activity in year y (tCO,e)

These emissions will not be taken into account because the project activity
does not concern this part of the sludge treatment system. The baseline

Baseline methane emissions from degradable organic carbon in treated
wastewater discharged into sea/river/lake in year y (tCO.e). The value of
this term is zero for the case 1 (b)

BE

ww,dischar ge,y

These source of baseline emissions will not be accounted for simplicity and
conservativeness

BE | i Baseline methane emissions from anaerobic decay of the final sludge
T produced in year y (tCO.e). If the sludge is controlled combusted, disposed
in a landfill with biogas recovery, or used for soil application in the baseline

scenario, this term shall be neglected

This emission source is the main in the baseline. The dewatered sludge is
stored for 15 to 18 months in drying beds and then transported to a landfill
without biogas recovery. The emissions from the landfill are not taken into
account for simplicity and conservativeness.
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Applied to the baseline defined formula (1) is reduced to the following:

BE , ={BE

Where:

BE,
BE

power .,y

BE

s, final ,y

BE

power .,y

power .,y

y +BEs,ﬁnal,y} (2)

Baseline emissions in year y (tCO.e)

Baseline emissions from electricity or fuel consumption in year y (tCO2e)

Baseline methane emissions from anaerobic decay of the final sludge
produced in yeary (tCO2e). If the sludge is controlled combusted,
disposed in a landfill with biogas recovery, or used for soil application in
the baseline scenario, this term shall be neglected

will be calculated as per AMS-I.C.

According to AMS-III.H, version 17, para.37:

Methane emissions from anaerobic decay of the final sludge produced are determined as

follows:

BE

s, final ,y =

Where:
S

final ,BL .y

MCF

s,BL, final

DoC

DoC,

UF,

BL

GWPCH4

Version 06.0

finat 51y ¥ DOC (#UF p * MCF o o, % DOC [ % F %16 /12 * GWP ,,  (3)

Amount of dry matter in the final sludge generated by the baseline
wastewater treatment systems in the year y (1).

The baseline wastewater treating system is not different from the project
system so no correction of the monitored amount of dry matter in the final
sludge generated is required.

Methane correction factor of the disposal site that receives the final sludge
in the baseline situation, estimated as per the procedures described in the
“Tool to determine methane emissions avoided from disposal of waste at a
solid waste disposal site”

Degradable organic content of the untreated sludge generated in the
year y (fraction, dry basis). Default values of 0.5 for domestic sludge and
0.257 for industrial sludge shall be used

Fraction of DOC dissimilated to biogas (IPCC default value of 0.5)

Fraction of CH, in biogas (IPCC default of 0.5)
Model correction factor to account for model uncertainties (0.89)

Global Warming Potential for methane (value of 21)
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The methane correction factor of the disposal site (in this case the drying beds and the landfill)
is determined as per the latest version of the “Tool to determine methane emissions avoided
from disposal of waste at a solid waste disposal site”, Version 07°’.

For conservativeness the lowest default value of MCF of 0.4 for unmanaged shallow solid waste
disposal sites (SWDP) with depth less than 5 m. is used. Neither the drying beds nor the landfill
at Kremikovtsi could be classified as “managed”.

Thermal and electricity displacement component

As discussed in Section B.4, Step 2.1 above the project activity falls under paragraph 28(a) of
the methodology AMS-1.C, version 20: Electricity is imported from a grid and thermal energy is
produced using fossil fuel.

Baseline emissions for electricity production

Baseline emissions for supply of electricity to and/or displacement of electricity from a grid shall
be calculated as follows:

Fid, v grid. ¥ grid.y
(4)
Where:
BE, i,y Baseline emissions for the grid electricity displaced by the project in year y
(t COge)
EG riay Amount of grid electricity displaced by project in year y (MWh)
EF ray Emission factor of the grid (t CO.e/MWh)

Baseline emissions for heat production

As per paragraph 33 of AMS-I.C, version 20:

For thermal energy produced using fossil fuels and/or grid electricity the baseline emissions are
calculated as follows:

e

thaermal,y

BEthormaI,C‘oZ,_}? = ) X EFgr caz

b nE‘J‘.,tkm‘naI y (5)

Where:
EE

thermal,Cu2,y

= Baseline emissions from thermal energy displaced by the project
activity during the year y (t COy)

EGihermaly = Net quantity of thermal energy supplied by the project activity
during the year y (TJ)

67 http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-04-v7.pdf
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FFer oo = CO, emission factor of the fossil fuel that would have been used in

According to p
shall be calcu

the baseline plant obtained from reliable local or national data if
available, alternatively, IPCC default emission factors can be used
(t CO/TJ)

= Efficiency of the plant using fossil fuel that would have been used
in the absence of the project activity determined as per paragraph
39 or 40

aragraph 34 of the methodology for cases 28(a), (b) and (c), baseline emissions
lated as the sum of emissions from the production of electricity and thermal

energy considering most recent historical records (average of the data from a minimum of the
three most recent years excluding abnormal years is required).

B.6.1.2. Project emissions

According to AMS-III.H, Version 17, para.41 the project emissions from the systems affected by

the project acti

(a)
(b)

power,y

PE
PE, =
"\ PE

Where
PE

y

PE

power,y

Version 06.0

Sfugitive,y biomass,y

vity are:

CO, emissions from electricity and fuel used by the project facilities ( PE,,,,,, , );
Methane emissions from wastewater treatment systems affected by the project
activity, and not equipped with biogas recovery in the project scenario
( PEww,treatment,y );

Methane emissions from sludge treatment systems affected by the project
activity, and not equipped with biogas recovery in the project situation

(PE

s,treatment,y ) ’

Methane emissions on account of inefficiency of the project activity wastewater
treatment systems and presence of degradable organic carbon in treated
wastewater ( PE

ww discharge .y ) ’

Methane emissions from the decay of the final sludge generated by the project
activity treatment systems ( PE

s, final |y )’

Methane fugitive emissions due to inefficiencies in capture systems ( PE

MM%YL

Methane emissions due to incomplete flaring ( PE

flaring .y )’

Methane emissions from biomass stored under anaerobic conditions which would
not have occurred in the baseline situation (PEpiomass,y)-

ww . freatment,y

+PE , + PEs,treutmem.,\' + PEww,di&L’lzarge.y + PE&,ﬁnul,y +
+ PE +PE

flaring ,y

(6)

Project activity emissions in the year y, (tCO.e)

Emissions from electricity or fuel consumption in the year y, (tCOze).
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ww,treatment,y

PE

s,treatment,y

PE

ww.,discharge,y

PE

s, final y

PE

fugitive,y

PE

flaring.y

PE,

biomass,y
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Methane emissions from wastewater treatment systems affected by the
project activity, and not equipped with biogas recovery, in year y, (tCO.e).

Methane emissions from sludge treatment systems affected by the project
activity, and not equipped with biogas recovery, in year y, (tCO.e).

Methane emissions from degradable organic carbon in treated wastewater
in year y,(tCO.e).

Methane emissions from anaerobic decay of the final sludge produced in
year y, (tCOze).

Methane emissions from biogas release in capture systems in year y,
calculated as per paragraph 42 of the AMS-IIl.H,version 17 (tCO.e)

Methane emissions due to incomplete flaring in year y, (tCO.e).

Methane emissions from biomass stored under anaerobic conditions.

The project activity involves some project emissions as below:

PEpower,y

P E fugitive,y

PE flaring,y

Project emissions from combustion of fossil fuel (naphta) in case of emergency
will be accounted ex- post for the calculation of the project emissions. According
to the methodology «Tool to calculate baseline, project and/or leakage emissions
from electricity consumption», version 01, page 2 which is applied for calculation
of project emissions®®: «This tool is not applicable in cases where captive
renewable power generation technologies are installed to provide electricity in the
project activity, in the baseline scenario or to sources of leakage.». As this is the
case with the discussed project no project emissions from eventual consumption
of grid electricity are accounted.

Methane emissions from the capturing systems will be accounted for in the
proposed project as the project activity involves capture of biogas for power
generation.

Methane emissions due to incomplete flaring will be accounted for in the
proposed project as flaring will occur in case of emergency.

The project activity does not involve in the project emissions as below:

PES, treatment,y

P E ww,treatment,y

P E ww, discharge,y

P Es, final,y

P Ebiomass, y

Methane emissions from sludge treatment systems will not be accounted for the
project because the project activity involves methane recovery for energy
generation. The escape methane emissions from the system will be treated as
fugitive emissions.

Methane emissions from wastewater treatment systems will not be accounted for
in the proposed project as the project activity does not involve the wastewater
treatment system.

Methane emissions from degradable organic carbon in treated wastewater will
not be accounted for the project because the treated wastewater in the project
activity is the same as in the baseline.

Methane emissions from anaerobic decay of the final sludge will not be
accounted for the project because the final sludge from sludge treatment system
will be used as fertilizer.

Methane emissions from biomass stored will not be accounted for the project
because the project activity does not involves the storing of biomass.

The project emissions calculation is shown below.

%8 http:/cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-05-v1.pdf
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i. Project Emission from power (thermal energy) consumption

As per the “Tool to calculate project or leakage CO, emissions from fossil fuel combustion”,
(Version 02) CO, emissions from fossil fuel combustion in process j are calculated based
on the quantity of fuels combusted and the CO, emission coefficient of those fuels, as
follows:

PEFC,j,y = ZFCi,],y X COEF|y (7)

Where:

S Are the CO, emissions from fossil fuel combustion in process j during the year
y (tCO,/yr);

FCi;, Is the quantity of fuel type i combusted in process j during the year y (mass or
volume unit/yr);

COEF,, Is the CO, emission coefficient of fuel type i in year y (tCO,/mass or volume
unit)

i Are the fuel types combusted in process j during the year y

For the purpose of this project for the calculation of the project emissions from fossil fuel
combustion the CO, emission coefficient COEF;  is determined using Option B of the “Tool to

calculate project or Ieakage CO, emissions from fossn fuel combustion”:

Option B: The CO, emission coefficient COEF, is calculated based on net calorific value and
CO, emission factor of the fuel type i, as follows:

COEFi,y = NCVi,y X EFCOQ’i’y (8)

Where:

COEF,, Is the CO, emission coefficient of fuel type i in year y, (tCO,/mass or volume
unit)

NCV,, Is the weighted average net calorific value of the fuel type i in year vy,
(GJ/mass or volume unit)

EFcoziy Is the weighted average CO, emission factor of fuel type i in year y, (tCO,/GJ)

i Are the fuel types combusted in process j during the year y

The project activity uses only light oil (naphta) as an emergency fuel.  The emergency

consumption of fossil fuel will be monitored ex-post and accounted for in the calculation of the
project emissions.

ii. Methane emissions from biogas release in capture system

As per paragraph 42 of the AMS-III.H,version 17% fugitive emissions from the capture system
are estimated in this component.

IDEfugitive,y = IDEfugitive,ww,y + IDE\‘ugitive,s,y (9)
Where,
PEugitive.y Emissions from biogas release in capture system in year y, (tCO2e)

69

http://cdm.unfccc.int/filestorage/5/K/M/5KMOFCI23WA714SGBUBD6YXTZNOJQL/EB81_repan34_AM
S-1Il.H_ver17.0.pdf?t=dUx8bnc1bTJpfDBy5SbbVKyYYPJv28V7xRFx8
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PEqwgivewwy  Fugitive emissions through capture inefficiencies in the anaerobicwastewater
treatment system in the year vy, (tCO2e)
PEsugitive,s.y Fugitive emissions through capture inefficiencies in the anaerobic sludge
treatment systems in the year y, (tCO2e)

Since there will be no anaerobic wastewater treatment,
PEfugitive,y = PEfugitive,s,y (1 0)

The fugitive emissions through capture inefficiencies in the anaerobic sludge treatment systems
in the year y will be determined as per paragraph 42 (b) of AMS-III.H: a default value of 0.05 m3
biogas leaked/m? biogas produced will be used as an alternative.

iii. Emissions due to incomplete flaring

For ex-ante calculations,baseline emission calculation for final sludge treatment (equation 3 of
this document) will be used but without the consideration of GWP for CH4 (as per AMS-III.H,
paragraph 41).

For ex-post calculations the tool "Project emissions from flaring”, ver.2.0.0”° by using actual
monitored data will be applied.

An enclosed flare is used in project activity, therefore the abovementioned tool is applicable.

The calculation procedure in this tool determines the project emissions from flaring the residual
gas (PErarey) based on the flare efficiency (nrarem) and the mass flow of methane to the flare
(FcHare,m). The flare efficiency is determined for each minute m of year y based either on
monitored data or default values.

The project emissions calculation procedure is given in the following steps:
STEP 1: Determination of the methane mass flow of the residual gas;
STEP 2: Determination of the flare efficiency;

STEP 3: Calculation of project emissions from flaring.

Step 1: Determination of the methane mass flow in the residual gas

The “Tool to determine the mass flow of a greenhouse gas in a gaseous stream”, version
02.0.0”" will be used to determine the following parameter:

Parameter Sl unit Description

Fcham kg Mass flow of methane in the residual gaseous stream in the
minute m

According to the requirement of that tool the methodology will be applied to:
(a) The biogas stream fed to the flares in case of emergency;
(b) The mass flow of methane contained in the biogas will be determined;
(c) The flow of the biogas will be measured continuously;
(d) The biogas is composed predominantly of methane so the simplification offered for
calculating the molecular mass of the gaseous stream is not valid.

The mass flow of the methane in the stream Fcusm will be determined through measurement of
the flow and volumetric fraction of the stream as per Option A of the tool:

7 http://cdm.unfcce.int/methodologies/PAmethodologies/tools/am-tool-06-v2.0.pdf
" http:/cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-08-v2.0.0.pdf
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Flow of gaseous stream — dry basis
Volumetric fraction — dry basis

Option A is applicable because the source of the stream is a biogas generated in anaerobic
digesters where the temperature is constantly kept at 35 °C and the temperature of the biogas
generated is the same at the flow measurement point. This satisfies requirement (b) of Option A
which requires to demonstrate that the temperature of the gaseous system (T;) is less than
60°C at the flow measurement point.

The mass flow of greenhouse gas i (Fit) is determined as follows:

Fchat = Vido * VeHadb “PcHart (11)

With

Where:

Founat Mass flow of the methane in the gaseous stream in time interval t (kg CH4/h)

Vidb Volumetric flow of the gaseous stream in time interval t on a dry basis (m3 CH4/h)

VGHa.t.db Volumetric fraction of greenhouse gas i in the gaseous stream in a time interval t
on a dry basis (m® CH,/m? dry gas)

PcHa,t Density of CH, in the gaseous stream in time interval t (kg CH4/m3 CH,)

The current project uses multiple methodologies and tools which give different designations to
one and the same parameter. This fact may cause certain confusion during the monitoring
process that is why for the needs of the project some parameters will be unified as designation
and will be applied for the definition of the mass flow of methane in the flared biogas, namely:

- Vcuaprao Will be replaced in the formula (11) with wensy which is in fact the methane content
at the outlet of the digesters measured continuously at normal conditions;

- Pchat Will be replaced in the formula (11) with Dgug which is the methane density at normal
conditions. This parameter is defined in the corresponding table in Section B.6.2 of this
PDD. This approach is conservative because the temperature of the biogas coming out of
the digesters is constant at about 35 °C and the methane density is lower than at normal
conditions (20 °C and 1 bar) and will result in higher project emissions.

In this case formula (11) will take the following outlook:
Fchat = Vigo " Wenay * Dona (12)
Step 2: Determination of flare efficiency (enclosed flare)

For the determination of the flare efficiency Option A of the “Tool to determine project emissions
from flaring”, version 02.0.0”2 will be applied:

The flare efficiency for the minute m (Msare,m) is 90% when the following two conditions are met
to demonstrate that the flare is operating:

(1) The temperature of the flare (Team) and the flow rate of the residual gas to the flare (Frgm) is
within the manufacturer’s specification for the flare (SPECys,) in minute m; and

(2) The flame is detected in minute m (Flame,).

Otherwise N iare.m is 0%.

Step 3: Calculation of project emissions from flaring

"2 http://cdm.unfcce.int/methodologies/PAmethodologies/tools/am-tool-06-v2.0.pdf
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Project emissions from flaring are calculated as the sum of emissions for each minute min year
y, based on the methane mass flow in the residual gas (Fchsrsm) and the flare efficiency
(Nfiare,m), as follows:

525600

PE .. =GWP s, X D Frizem X (1= e ) 107

m=1 (13)
Where:
PEfarey Project emissions from flaring of the residual gas in year y (tCOze)
GWPchs4 Global warming potential of methane valid for the commitment period
(tCO2e/tCH4)
Fcharam Mass flow of methane in the residual gas in the minute m (kg)
Nilare.m Flare efficiency in minute m

B.6.2. Leakage
There is no leakage from the project activity. There is no equipment transferred from another
activity.

B.6.1.3. Emission reductions

The emission reductions will be estimated ex ante in the PDD using the equations provided in
the baseline, project and leakage emissions sections above. Emission reductions will be
estimated ex ante as follows:

‘ER_r_szxcmrs = B‘E1 exante (PEJ'_G'_T('”IIB + L‘EJ'.c_-mms) (14)
Where:
ERy ex ante Ex ante emission reduction in year y (tCOze)
LE, ox ante Ex ante leakage emission in year y (t1COze)
PE, ex ante Ex ante project emission in year y (tCOze)
BE, ox ante Ex ante baseline emission in year y (t1COze)

The project activity is classified under paragraph 2(a) of AMS-III.H so the ex post calculation of
the emission reductions will, be performed as per paragraph 48 of the methodology.

The emission reduction achieved by the project activity (ex post) will be the difference between
the baseline emissions and the sum of the project emissions and leakage.

ER_ = BE —(PE +LE

y y.ex post y.ex post y.ex post ) (1 5)

The historical records of electricity and fuel consumption and the quantity of sludge produced by
the replaced units will be used for the baseline calculation. Project emissions from fugitive
emissions and incomplete flaring (PEjgiive,ys PEnaning,y) Will also be considered in the calculation
of the emission reductions, however the emissions from the wastewater outflow and sludge
(PEww,discharge,ys PEs,iinaiy) Will be disregarded.

B.6.2. Data and parameters fixed ex ante
(Copy this table for each piece of data and parameter.)
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Data / Parameter

E FELsy

Unit

tCO2/MWh

Description

Emission factor of the national power grid of Bulgaria

Source of data

Calculated value

Value(s) applied

1.0190

Choice of data
or
Measurement
methods
procedures

and

The project activity involves displacement of grid electricity. As per the
AMS-I.D, version 18 methodology, the EFcozgrid of the grid is calculated
based on a

combined margin (CM), consisting of the combination of operating
margin (OM) and build margin (BM) according to the procedures
prescribed in the “Tool to calculates the Emission Factor for an
electricity

system”

Purpose of data

Calculation of baseline emissions

Additional comment

This parameter has been fixed ex-ante for the whole crediting
period.

Data / Parameter

MCFS,BL,finaI

Unit

Description

Methane correction factor of the disposal site that receives the final
sludge in the baseline situation,

Source of data

IPCC 2006 Guidelines for national Greenhouse Gas Inventories

Value(s) applied

0.4

Choice of data
or
Measurement
methods
procedures

and

CDM Tool “Emissions from solid waste disposal sites”, Version 07

Purpose of data

Calculation of baseline emissions

Additional comment

Data / Parameter

DOC,

Unit

Description

Degradable organic content of the untreated sludge generated in the
year y (fraction, dry basis)

Source of data

IPCC 2006 Guidelines for national Greenhouse Gas Inventories

Value(s) applied

0.5

Choice of data
or
Measurement
methods
procedures

and

Default value from AMS-III.H

Purpose of data

Calculation of baseline emissions

Additional comment

Version 06.0
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Data / Parameter

DOCk

Unit

Description

Fraction of DOC dissimilated to biogas

Source of data

IPCC 2006 Guidelines for national Greenhouse Gas Inventories

Value(s) applied

0.5

Choice of data
or
Measurement
methods
procedures

and

Default value from AMS-III.H

Purpose of data

Calculation of baseline emissions

Additional comment

Data / Parameter

F

Unit

Description

Fraction of CH, in biogas

Source of data

IPCC 2006 Guidelines for national Greenhouse Gas Inventories

Value(s) applied

0.5

Choice of data
or
Measurement
methods
procedures

and

Default value from AMS-III.H

Purpose of data

Calculation of baseline emissions

Additional comment

Data / Parameter

UFg.

Unit

Description

Model correction factor to account for model uncertainties

Source of data

AMS-11I.H

Value(s) applied

0.89

Choice of data
or
Measurement
methods
procedures

and

Default value from AMS-III.H

Purpose of data

Calculation of baseline emissions

Additional comment

Version 06.0
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Data / Parameter

GWPchq

Unit

Description

Global Warming Potential for methane

Source of data

IPCC

Value(s) applied

21

Choice of data
or
Measurement
methods
procedures

and

Default value from IPCC is used as per the applied methodology

Purpose of data

Baseline/project emissions calculation

Additional comment

Data / Parameter

Nflare
Unit %
Description Flare efficiency

Source of data

“Project emissions from flaring” , Version 02.0.0

Value(s) applied

80%

Choice of data
or
Measurement
methods
procedures

and

Default value from “Project emissions from flaring” , Version 02.0.0.
The flare efficiency for the minute m (Mgaem) is 80% when the
following two conditions are met to demonstrate that the flare is
operating:

(1) The temperature of the flare (Tegm) and the flow rate of the
residual gas to the flare (Frem) is within the manufacturer’s
specification for the flare (SPEC,,) in minute m; and

(2) The flame is detected in minute m (Flame,).
Otherwise Myare.m is 0%.

Purpose of data

Project emissions calculation

Additional comment

The value is 10% less the default value for conservativeness.

Data / Parameter

TBL,thermal

Unit

Yo

Description

Efficiency of the plant using fossil fuel that would have been used in
the absence of the project activity determined as per paragraph 39
or 40

Source of data

Manufacturer’s specifications”

Value(s) applied

92%

Choice of data
or
Measurement
methods
procedures

and

The value is presented in the specifications provided by the
manufacturer of the boilers. The baseline fuel is changed from light
oil to natural gas.

Purpose of data

Baseline emissions calculation

Additional comment

The baseline fuel is changed from light oil to natural gas. The
standard efficiency of newly built natural gas boilers is 90%.

" http://www.kotlostroene.com/kotliKV
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Data / Parameter

E I:FF,COZ

Unit

tCO,/TJ

Description

CO; emission factor of the fossil fuel that would have been used in
the baseline plant obtained from reliable local or national data if
available, alternatively, IPCC default emission factors can be used

Source of data

2006 IPCC Guidelines for national Greenhouse Gas Inventories,
Volume 2.2 Stationary Combustion, Table 2.2

Value(s) applied

54.30

Choice of data
or
Measurement
methods
procedures

and

Lower value at 95% confidence interval

Purpose of data

Baseline emissions calculation

Additional comment

The baseline fuel is changed from light oil (naphta) to natural gas

Data / Parameter

NCV,,

Unit

GJ/t

Description

Net calorific value of the light oil used for emergency cases in year y

Source of data

2006 IPCC Guidelines on National GHG Inventories

Value(s) applied

46.50

Choice of data
or
Measurement
methods
procedures

and

IPCC default values at the upper limit of the uncertainty at a 95%
confidence interval as provided in Table 1.2 of Chapter 1 of Vol. 2
(Energy) of the 2006 IPCC Guidelines on National GHG Inventories

Purpose of data

Project emissions calculation

Additional comment

Data / Parameter

EFCO2,i,V

Unit

tCO2/GJ

Description

CO2 emission factor of the light oil (naphta) used for emergency
cases in yeary

Source of data

2006 IPCC Guidelines on National GHG Inventories

Value(s) applied

76.30

Choice of data
or
Measurement
methods
procedures

and

IPCC default values at the upper limit of the uncertainty at a 95%
confidence interval as provided in Table 1.4 of Chapter 1 of Vol. 2
(Energy) of the 2006 IPCC Guidelines on National GHG Inventories

Purpose of data

Project emissions calculation

Additional comment

Version 06.0
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Data / Parameter PEsugitive.s.y

Unit Nm? leaked/Nm?® produced
Description

Source of data AMS-III.H, paragraph 42(b)
Value(s) applied 0.05

Choice of data Default value

or

Measurement

methods and

procedures

Purpose of data Project emissions calculation

Additional comment

Data / Parameter Dcua

Unit Kg/m?®

Description Density of methane

Source of data AMS-II1.D™*

Value(s) applied 0.670

Choice of data 0.670 kg/m® at 20 °C and 1 atm pressure

or

Measurement

methods and

procedures

Purpose of data Project emissions calculation including emissions from incomplete
flaring.

Additional comment

B.6.3. Ex ante calculation of emission reductions
Baseline emissions

The baseline emissions are calculated according to formula (2):

BE , =1{BE + BE, o, |

power .y

Methane emissions from anaerobic decay of the final sludge produced are determined as per
formula (3):

BE =S * DOC | * UF ,, * MCF .. % DOC , % F %16 /12 * GWP o,

s, final |y final ,BL ,y

The data used for the calculation is taken from plants records for year 2012 and is presented in
the following table:

Table 18: Quantity of sludge and dry matter in the sludge generated in 2012

74

http://cdm.unfccc.int/filestorage/F/J/S/FJS698M3YVDGXR4UOL1NPQTHWOCKZ5/Methodology%20%
28SSC%29_AMS-
11%20D_EB86a15%28ver20.0%2C%20160ct15%29.pdf?t=MmF8bndvZGV5f{DDC2QPwWEh8AWESLvf
dKTNje
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Quantity of sludge entering the Quantity of dry substance in the
digesters sludge
Month/Year ;
Q_DGs_inlet Stinal,BLy
[m’] [t]
Jan 2012 55,175 2,781
Feb 2012 53,360 2,577
Mar 2012 56,401 2,665
Apr 2012 56,160 3,656
May 2012 57,040 4,252
Jun 2012 54,900 4,669
Jul 2012 57,040 3,833
Aug 2012 57,480 3,501
Sep 2012 52,440 2,808
Oct 2012 54,560 2,750
Nov 2012 54,360 2,854
Dec 2012 57,040 3,414
Total for

5012 665,956 39,760

Source: Plant records (Appendix 4)
The baseline emission reductions are as follows:

BEs finaly = 39,760%0.470.5*0.89*0.5*0.5%(16/12)*21 = 49,540 tCO./y

Baseline emissions for supply of electricity to and/or displacement of electricity from a grid shall
be calculated as per formula (4):

The electric energy generated by the CHP and displaced from the grid is taken from plants
records for years 2010, 2011 and 2012 and is presented in the following table:

Table 19: Electric energy displaced from the grid and thermal energy supplied to the project in
the last 3 years before start of the new crediting period

El. energy generated

Thermal energy

Thermal energy

(net) generated generated
Month/year EGgrid EGthermal EGthermal

[MWh,] [MWhn] [GJ]
Jan 2010 1,346 1,378 4,961
Feb 2010 1,040 1,065 3,835
Mar 2010 1,067 1,093 3,934
Apr 2010 1,191 1,220 4,392
May 2010 1,036 1,061 3,821
Jun 2010 1,277 1,308 4,709
Jul 2010 1,323 1,355 4,877
Aug 2010 1,190 1,218 4,385
Sep 2010 1,258 1,288 4,637
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Source: Plant records (Appendix 4)

BEgyriay = 15,745*1.0190 = 16,044 tCO,/y

Oct 2010 1,515 1,551 5,584
Nov 2010 1,526 1,563 5,625
Dec 2010 1,518 1,555 5,597
Jan 2011 282 288 1,038
Feb 2011 2 2 8
Mar 2011 200 205 737
Apr 2011 1,027 1,051 3,785
May 2011 1,299 1,330 4,789
Jun 2011 1,422 1,456 5,240
Jul 2011 1,573 1,611 5,799
Aug 2011 1,745 1,787 6,432
Sep 2011 1,637 1,676 6,034
Oct 2011 1,702 1,742 6,273
Nov 2011 1,669 1,709 6,151
Dec 2011 1,359 1,392 5,011
Jan 2012 1,307 1,338 4,817
Feb 2012 918 940 3,386
Mar 2012 1,067 1,093 3,934
Apr 2012 1,394 1,427 5,137
May 2012 1,378 1,411 5,081
Jun 2012 1,665 1,705 6,136
Jul 2012 1,721 1,762 6,344
Aug 2012 1,705 1,746 6,286
Sep 2012 1,426 1,460 5,258
Oct 2012 1,728 1,769 6,369
Nov 2012 1,809 1,853 6,669
Dec 2012 1,916 1,962 7,062
Total for 3
years 47,236 48,370 174,132
Yearly average 15,745 16,123 28,044
1 MWh =3.6 GJ

For thermal energy produced using fossil fuels and/or grid electricity the baseline emissions are
calculated as per formula (5):

BEihermal , cozy =((58,044/0.92)*54.3)/1000 = 3,426 tCO./y
The total baseline emissions estimated for the project are:

BE, = 49,540 + 16,044 + 3,426 = 69,010 tCO./y
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Project emissions

The project emissions are estimated for the project ex-ante according to the adjusted formula

(6):
I:)Ey = IDEpower,y + IDEfugitive,y + I:)Eflare,y

For the ex-ante calculations the Project emissions from emergency fossil fuel combustion is
estimated as zero because usually there is no need of using emergency fuel:

PEpower,y =0
The fugitive project emissions are estimated for the needs of the ex-ante calculations at 0.05 of
the total methane content in the biogas generated by the anaerobic digesters in the year 2012

which is the last year before start of the new crediting period:

The production of biogas and the methane content in it (at normal conditions) is taken from the
plant’s records and is presented in Table 19 below:

Table 20: Generation of biogas and methane content for 2012:

Biogas i
captﬂred CH, CH, content in CI:)I-?:('zgrn?;I CH, t;anpdtured
Month/year comat:l:sted concentration the biogas conditions) combusted
BGburnt,y WCH4,y CH4burnt DCH4 CH4burnt
[m3] [%] [m3] [kg/m3] [kal
Jan 2012 892,260 65 579,969 0.670 388,579
Feb 2012 815,280 64 521,185 0.670 349,194
Mar 2012 717,790 65 466,564 0.670 312,598
Apr 2012 862,550 65 560,658 0.670 375,641
May 2012 931,030 65 605,170 0.670 405,464
Jun 2012 870,730 64 557,267 0.670 373,369
Jul 2012 1,000,920 64 640,589 0.670 429,194
Aug 2012 902,850 64 577,824 0.670 387,142
Sep 2012 755,042 64 483,227 0.670 323,762
Oct 2012 1,060,533 63 668,136 0.670 447,651
Nov 2012 985,467 62 610,990 0.670 409,363
Dec 2012 1,078,295 62 668,543 0.670 447,924
Total | 10,872,747 6,940,120 4,649,880

PEiugitive,y = 4,649,88070.05/1000*21 = 4,882 tCO,

The Project emissions from un-efficient flares are calculated ex ante according to formula (3)
omitting the factor GWPgpg.

PEare,y = 39,760%0.4*0.50.89*0.5*0.5*(16/12) = 2,359 tCO,/y
The total project emissions estimated ex ante are:
PE, = 4,882 + 2,359 = 7,241 tCO,/y
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ER, = 69,010 - 7,241 = 61,769 tCO,/year

B.6.4. Summary of ex-ante estimates of emission reductions

Ba;e!ine Projgct Leakage Emiss:ion
Year emissions emissions (tCO, o) reductions
(tCOz e) (tCOz e) (tCOz e)
2013 69,010 7,241 0 61,769
2014 69,010 7,241 0 61,769
2015 69,010 7,241 0 61,769
2016 69,010 7,241 0 61,769
2017 69,010 7,241 0 61,769
2018 69,010 7,241 0 61,769
2019 69,010 7,241 0 61,769
Total 483,070 50,687 0 432,380
Total number of | 7 years 0 months
crediting years
Annual 69,010 7,241 0 61,769
average over
the crediting
period
B.7. Monitoring plan

B.7.1. Data and parameters to be monitored
(Copy this table for each piece of data and parameter.)

Data / Parameter Stinal,Pd,y
Unit tly
Description Amount of dry matter in the sludge in the year y

Source of data

Plant’s records

Value(s) applied

39,760 (Value for 2012, for ex-ante calculations)

Measurement methods
and procedures

Measure the total quantity of sludge entering the digesters on a wet basis.
The volume (m3) and density or direct weighing will be used to determine the
sludge amount (wet basis). Representative samples will be taken to determine
the moisture content to calculate the total sludge amount on dry basis.

Monitoring frequency

The baseline emissions include the anaerobic decay of final sludge generated
by the baseline treatment systems in a drying beds and landfill without
methane recovery. The baseline disposal site is clearly defined, and will be
verified by the DOE.

QA/QC procedures

Calculation of baseline emissions

Purpose of data

Baseline calculations

Additional comment

The quantity of sludge delivered to the digesters is equal to the quantity of
sludge delivered for dewatering in the baseline.
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Data / Parameter EGihermal,y
Unit TJ/year
Description The net quantity of heat supplied by the project activity during the year y

Source of data

Plant records

Value(s) applied

58.044 (For ex-ante calculations)

Choice of data

or

Measurement methods
and procedures

Data Archiving: Paper/ Electronic

Monitoring Procedure: Steam thermal energy meter would be used to
measure the quantity of heat generated by the boiler

Records will be kept for at least 2 years after the last transfer of VERs from
the project.

Monitoring frequency

Continuous monitoring, integrated hourly and recorded monthly and yearly

QA/QC procedures

The QA/QC procedures for the measurement devices are described
separately for each measurement device (flow meter) in their manufacture
instructions. The measurement QA/QC procedures are described in Chapter
B.7.3. Quality system ISO 9001:2008 is implemented in the factory and all
measurement processes, as device technical descriptions and documentation,
position, QA/QC procedures, calibrations, training, temporally replacing
procedures etc. are included.

The thermal energy meter will undergo maintenance/calibration subject to
appropriate industry/country standards.

Purpose of data

Calculation of baseline emissions

Additional comment

Data / Parameter EGgria.y
Unit MWh/year
Description Electricity generated by the CHP in the year y

Source of data

Installation electricity meters

Value(s) applied

15,745 (For ex-ante calculations)

Measurement methods

and procedures

Will be measured ex-post and recorded monthly. Records will be kept for at
least 2 years after the last transfer of VERs from the project.

Monitoring frequency

Continuous monitoring. Monthly and yearly recording.

QA/QC procedures

Electricity meters will undergo maintenance/calibration subject to appropriate
industry/country standards.

Purpose of data

Baseline emissions calculation

Additional comment

In case records are missing due to meters failure or replacement the
electricity consumption for that period and that part of the installation will be
estimated by multiplying the installed capacity of the electric motors and
devices involved times the working hours of the installation as per plant’s
records.

Data / Parameter BGiurnt,y
Unit m°/year
Description Quantity of biogas generated by the anaerobic digesters

Source of data

Plant’s records

Value(s) applied

10,872,747 (For ex-ante calculations)

Measurement methods

and procedures

The biogas flow is monitored by integrated digital gas-flow meter taking into
account the temperature and pressure of the gas. The final result is normalised.

Monitoring frequency

Measured continuously, recorded monthly and yearly.

QA/QC procedures

The gas-flow meter is calibrated every year.

Purpose of data

Project emissions calculations

Additional comment
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Data / Parameter Q_DGs_inlet
Unit m°/year
Description Quantity of sludge entering the anaerobic digesters

Source of data

Plant’s records

Value(s) applied

665,956 (For ex-ante calculations)

Measurement
methods
procedures

and

Measured by liquid flowmeter.
Results are integrated hourly, recorded monthly and yearly

Monitoring frequency

Measured continuously. Results are integrated hourly, recorded monthly and
yearly

QA/QC procedures

The flowmeter is calibrated according local regulations.

Purpose of data

Baseline emissions calculation.

Additional comment

Data / Parameter

Psludge
Unit t/m°
Description Dry substance content in the sludge

Source of data

Plant’s records

Value(s) applied

0.0596 (Value for 2012, for ex-ante calculations)

Measurement Laboratory samples.

methods and | Results are recorded hourly, monthly and yearly

procedures

Monitoring frequency | Every hour

QA/QC procedures The tests are made by an accredited laboratory on-site the plant.

Purpose of data

Baselines emissions calculation.

Additional comment

Data / Parameter WeHay
Unit %
Description Methane content in biogas in the year y

Source of data

Plant’s records

Value(s) applied

63.83 (For ex-ante calculations)

Measurement The fraction of methane in the gas should be measured with a continuous
methods and | analyser using equipment that can directly measure methane content in the
procedures biogas.

Monitoring frequency | Continuously. Aggregated hourly and recorded monthly and yearly.

QA/QC procedures The gas analyser is checked and calibrated every year.

Purpose of data

Project emissions calculation including emissions from incomplete flaring

Additional comment

The analyser takes into consideration the pressure and temperature of the
biogas. The final result is normalized.
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Data / Parameter FC,
Unit t/yr
Description Quantity of fossil fuel (naphta) used for emergency needs in the yeary.

Source of data

Plant’s records

Value(s) applied

0 (For ex-ante calculations)

Measurement The vyearly quantity is calculated using accounting documents for the
methods and | purchased quantity of fuel during the reported period the initial and the residual
procedures content of the reservoirs.

Monitoring frequency | Yearly

QA/QC procedures The procedure is included in the ISO 9001:2001 system which is implemented

by the plant.

Purpose of data

Project emissions calculations.

Additional comment

Data / Parameter Vidb
Unit m°CHy/h
Description Volumetric flow of the gaseous stream

Source of data

Plant’s records

Value(s) applied

Measurement The quantity of biogas is measured continuously

methods and

procedures

Monitoring frequency | Continuously, calculated for every minute interval

QA/QC procedures The procedure is integrated in the ISO 9001:2001 system implemented by the

plant. The meters are checked and calibrated every year.

Purpose of data

Ex-post project emissions calculation.

Additional comment

Data / Parameter Fcha
Unit KgCH,/year
Description Mass flow of methane in the residual biogas flared

Source of data

Plant’s records

Value(s) applied

Measurement The quantity and quality of biogas is measured continuously and normalized.
methods and | The mass flow is calculated based on above measurements.

procedures

Monitoring frequency | Continuously, calculated for every minute interval

QA/QC procedures The procedure is integrated in the ISO 9001:2001 system implemented by the

plant. The meters are checked and calibrated every year.

Purpose of data

Ex-post project emissions calculation.

Additional comment

For ex-ante calculations no data for mass flow of methane is used but the
adapted Formula (3) as per the requirements of AMS-III.H.

B.7.2. Sampling plan

Since proportion of data to be monitored is 100%, there will be no sampling

B.7.3. Other elements of monitoring plan
1. Monitoring objective

The objective of the monitoring plan is to assure the complete, consistent, clear, and accurate
monitoring and calculation of the project emission reductions during the whole crediting period.
The project owner is responsible for the implementation of the monitoring plan.
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2. General information

The Kubratovo WwTP is certified under 1ISO 14001:2004 by Tuev Nord and has certificate No
44 104 087290, valid until 12 Sept. 2014. The WwTP is also certified under OHSAS 18001:2007
with certificate No 44 116087290, valid until 15.01.2018.

The scope of services is:

“Management and maintenance of water supply and sewerage systems on the territory of Sofia
Municipality. Water supply, sewerage and treatment of waste waters services on the territory of
Sofia Municipality.”

The operator of the Waste water Treatment Plant is required to comply with the data collection,
testing and analysis, and data management obligations of this MP. The operator must integrate
the following data collection requirements into the company’s data basis and information
collection policies.

3. Monitoring data

The following diagramme shows the main measuring points related to the project:
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1. Data on CHP plant performance:
e Total electricity generation (MWh/yr)
e Total net heat production (MWh/yr)
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The data will be collected and processed on yearly basis

2. Data on biogas generation and sludge:
e Quantity and quality of biogas generated (m®year)
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Quantity of CH, flared (kg/year)

Quantity of sludge entering digesters (m®/y)
Quantity of dry substance in the sludge entering digesters (t/y)

The data will be collected continuously and recorded and processed monthly and yearly.
The operator has the responsibility to input the required data feeds on a monthly and annual basis as required in the monitoring methodology and
input data templates in the electronic workbook. The workbook should be saved after each update. Back-up copies of the workbook should be saved

and stored on a secure system on a monthly basis to avoid loss of information.

The following measuring equipment will be used for monitoring of the project activity:

Table 21: List of measuring equipment

CDM-SSC-PDD-FORM

Measuri | Measured parameter, | Equipment Serial Installatio | Date of | Periodicity | Measurem | Comments
ng variable producer and | number n date latest of ent error
equipme type calibration | calibration | data
nt
Automati | Methane concentration in the | Draeger, Awite | 564_09 01 July | 08 July | Six months | +/-1 % for | Analysis the
c gas | biogas wcuay AwiFlex 2009 2012 Methane content of the
analyzer, and Carbon | biogas
flow- Methane — 0-100 Vol% Dioxide (normalised)
meter Oxygen — 0-25 Vol% +/- 0.015 %
system Carbon dioxide — 0-100 Vol% for

H2S — 0-500 ppm temperatur

Absolute  pressure  0-1600 e

mbar
Automati | Biogas flow BGpumty Binder , | IBEXUOSAT | 01 July | 08 July | Six months | +/-1% The flow-meter is
c gas | 24 V DC ; max. 3 W; IP 65 by | Combimass  eco | EX1068 2009 2012 integral part of
analyzer, | EN 60529 basic switch bio the AWITE
flow- -20 oC to +60 oC EEx de automatic gas
meter Messsystems analyzer, flow-
system meter system.
Digital Electricity generated by the | Combined device | Ser. No 21- | July 2009 | July 2009 — | 4 years +/- 0.5%
electric CHP EGgiay “Integra 1630”; | 091420; factory
meter current transformer | annunciator calibrated

200/5 module
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LSB6RGB
Digital Electricity exported to the grid | ABB, AINRTAL-X; | Ser. No | October 29.12.2008 | 4 years | +/- 0.5% The commercial
electric Current 02364831 2009 calibrated according electric meter is
meter transformer HMO by NEC to the property of the
110 regulation electric
110/V3//01/V3//0.1 distribution
kV; company (NEC)
Voltage
transformer TMO
126
4x200/5/5/5A
Digital Electricity exported to the grid | ABB, AINRTAL-X; | Ser. No | October 06.02.2009, | 4 years | +/- 0.5% The commercial
electric Current 02364856 2009 calibrated according electric meter is
meter transformer HMO by NEC to the property of the
110 regulation electric
110/V3//01/V3//0.1 distribution
kV; company (NEC)
Voltage
transformer TMO
126
4x200/5/5/5A
Inlet Sludge Flow in m3/h ABB 000015791/ | 2006 Production | Not Standart Sludge flow meter
sludge Qmax:600m3/h Electromagnetic X001 required if | Calibration | for Digester 1
flow  to | Tmax:90°C Flowmeter there are | +-0.5% of
digester FXE4000 (COPA- no range | rate
Q _DGs _inlet XE/MAG-XE) changes
DE41F
Inlet Sludge Flow in m3/h ABB 000015791/ | 2006 Production | Not Standart Sludge flow meter
sludge Qmax:600m3/h Electromagnetic X003 required if | Calibration | for Digester 2
flow  to | Tmax:90°C Flowmeter there are | +-0.5% of
digester FXE4000 (COPA- no range | rate
Q _DGs inlet XE/MAG-XE) changes
DE41F
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Inlet Sludge Flow in m3/h ABB 000015791/ | 2006 Production | Not Standart Sludge flow meter
sludge Qmax:600m3/h Electromagnetic X004 required if | Calibration | for Digester 3
flow  to | Tmax:90°C Flowmeter there are | +0.5% of
digester FXE4000 (COPA- no range | rate
Q _DGs inlet XE/MAG-XE) changes
DE41F
Inlet Sludge Flow in m3/h ABB 000015791/ | 2006 Production | Not Standart Sludge flow meter
sludge Qmax:600m3/h Electromagnetic X002 required if | Calibration | for Digester 4
flow  to | Tmax:90°C Flowmeter there are | +0.5% of
digester FXE4000 (COPA- no range | rate
Q_DGs _inlet XE/MAG-XE) changes
DE41F
Automati | Biogas flow Binder , | S.No.C0806 | 01 July | 08 July | 6 months +-1% Biogas flowmeter
c gas | 24 V DC ; max. 3 W; IP 65 by | Combimass  eco | 50 2009 2012 for Digester 1
analyzer, | EN 60529 basic switch bio (normalised)
flow- -20 oC to +60 °C EEx de
meter BGiurnt,y Messsystems
system
Automati | Biogas flow Binder , | S.No.C0806 | 01 July | 08 July | 6 months +-1% Biogas flowmeter
c gas | 24 V DC ; max. 3 W; IP 65 by | Combimass  eco | 47 2009 2012 for Digester 2
analyzer, | EN 60529 basic switch bio (normalised)
flow- -20 oC to +60 °C EEx de
meter BGiurnt,y Messsystems
system
Automati | Biogas flow Binder , | S.No.C0806 | 01 July | 08 July | 6 months +-1% Biogas flowmeter
c gas | 24 V DC ; max. 3 W; IP 65 by | Combimass  eco | 49 2009 2012 for Digester 3
analyzer, | EN 60529 basic switch bio (normalised)
flow- -20 oC to +60 °C EEx de
meter BGburnty Messsystems
system
Automati | Biogas flow Binder , | S.No.C0806 | 01 July | 08 July | 6 months +-1% Biogas flowmeter
c gas | 24 V DC ; max. 3 W; IP 65 by | Combimass  eco | 48 2009 2012 for Digester 4
analyzer, | EN 60529 basic switch bio (normalised)
flow- -20 oC to +60 °C EEx de
meter BGiurnty Messsystems
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system
Automati | Biogas flow to CHPs, Binder , | S:.No.C1205 | July 2014 | March 2014 | 6 months +/- The flowmeter is
c gas | Nm3/h Combimass  eco | 64 0.25%+0.0 | measuring the
analyzer, ver.2014-02 25% of max | gas used in the
flow- calibrated CHPs
meter value(4245, | (normalised)
system 24Nm3/h) For
crosschecking
purposses
Turbine Biogas flow to boilers Common 450345/201 | 09.2014 09.2014 1 year 0.2Qmax- The flowmeter is
gas 50-1000m3/h Turbine gas meter | 1 Qmax<+/- measuring the
meter 1% gas used in the
Qmin- boiler.
0.2Qmax<+ | For
-2% crosschecking
purposses
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4. Responsibility

The management and operation of the project is the responsibility of the Sofiyska voda AD
(the project operator). Ensuring the environmental credibility of the project through accurate
and systematic monitoring of the project’s implementation and operation, for the purpose of
achieving trustworthy VERs is the key responsibility of the operator.

The project operator will have responsibility to procure and install all the necessary
equipment and data acquisition systems to enable the collection and of the stipulated data at
the required frequency, and to manage and present this data in the electronic workbook as
part of a wider data management system that will be sufficient to meet the needs of the
monitoring and the independent verifier.

The establishment of transparent, auditable systems for the collection and storage of data,
including adequate record keeping and data monitoring systems. The operator must develop
and implement a protocol that provides for these critical functions and processes, which must
be fit for independent auditing.

For electronic and paper based data entry and record keeping system, there must be clarity
in terms of the procedures and protocols for collection and entry of data, use of workbooks
and spreadsheets and any assumptions made, so that compliance with requirements can be
assessed by a third party. Stand-by processes and systems, e.g. paper based systems, must
be outlined to provide for the possibility of electronic system failures and used in the event of
such failure. The record keeping system must provide for a paper trail that can be audited.

The operator will appoint a competent manager who will be in charge of and accountable for
the generation of VERs including monitoring, record keeping, computation of VERs, audits
and verification. The operator will officially sign off on all official paper versions of GHG
emission worksheets.

The general project management will be implemented by Mr. Jelyaz Rangelov — Manager of
Kubratovo WwTP through supervising and coordinating activities of his subordinates, such
as head of laboratory, head of Process Management dept., head of accounting department,
head of planning unit. During the daytime a group of mechanics who will be responsible for
maintenance of all technological and measuring equipment as well as automation tools will
be present on-site.

On-line information will be transmitted to the Process Management chief Mr. Boris
Preslavski. His department will calculate finally emission reductions based on this data and
will archive all data.

The personnel of Treating and Dewatering of the sludge shop, listing 26 people and headed
by the Chief of shop Mr. Rayno Popov are authorized to take all measurements related to the
generation of biogas.

The plant laboratory managed by Mrs. Vesela Stefanova and Mrs. Damyana Dimova
measure the dry substance content in the sludge at inlet of anaerobic digesters. The data is
transferred to the Process Management dept. for further processing.
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Flow chart with procedures for monitoring reporting and data flow

Treating &
Sludge
Dewatering
Shoo

Rayne Popov-
Chief of Shop

® Biogas after
digesters measure
& report

® CH,4 content in
biogas measure &
report

Laboratory

Vesela
Stefanova-Chief
of Laboratory
Damyana
Dimova — Lab.
Supervisor

® Dry substance
content in inlet
digesters measure
& report

CHP

Aleksandar
Manolov-
Supervisor

Biogas
Utilization

* Biogas flow to CHP
measure & report

® Electricity
generated by CHP
measure & report

Mechanical &
Biological
Purification
Shop

Atanas Katsarov-

Chief of Shop

Waste water inlet
flow before
Primary Settling
Tanks measure &
report

! ! ! !

Bojanka Brankova — Specialist Process Management

® (ollects data from all departments
® (ollects data for electricity generated from substation and

: DATA ARCHIVE
makes crosscheck with data from CHP

[ —

* Follows and checks the parameters not monitored (electronic & on

® Processes data according to Monitoring Plan paper)

|

Boris preslavski — Process Manager

® (alculates Emission Reduction Units

*  Makes internal crosscheck of collected data
* Nakes internal audit of the procedures for monitoring
* Gives permission for archiving of data and calculations

|

Jelyaz Rangelov — WwTP Manager

5. QA/QC and procedures in case of emergency

The activities outlined here will be undertaken under the 1ISO 9001:2008 QA/QC system that
is implemented in the WwTP. This will ensure that all management and operational systems
will meet the requirements of external auditors.

Version 06.0 Page 75 of 94



CDM-PDD-SCC-FORM
The operator will prepare reports as needed for audit and verification purposes.
The project owner will prepare an annual Monitoring report which should include: information
on overall project performance, emission reductions generated and verified and comparison
with targets, observations regarding baseline scenario indicators, compliance with
sustainable development targets, information on adjustment of key assumptions concepts,
calculation methods and other amendments of the monitoring system.

It is the responsibility of the operator to ensure that the required capacity and internal training
is made available to its operational staff to enable them to undertake the tasks required by
the monitoring process. Initial staff training must be provided before the project starts
operating and generating VERs.

In the spirit of capacity building and project co-operation, the operator may want to include in
training activities staff from government agencies involved in the project and possibly from
other Bulgarian entities involved in GHG reduction projects.

The following table summarises the roles and responsibilities of the various project partners
with regard to the monitoring system.

Table 22: Project management and operation system

SBP Operator and Management

Review monitoring plan and suggest adjustments if necessary;
Monitoring Develop and establish management and operations system linked with
system 1ISO9001:2008;

Establish and maintain monitoring system and implement MP.

Establish and maintain data measurement and collection systems for all
Data Collection MP indicators;

Check data quality and collection procedures regularly.

Enter data in MP workbooks;

Use MP workbooks to calculate emission reductions.

Implement record maintenance system;

Data storage Store and maintain records (paper trail);

systems Implement sign off system for completed worksheets;

Forward monthly and annual worksheet outputs.

Analyse data and compare project performance with project targets;

Data computation

Performance .

monitoring  and gr;erl]lgzz rﬁéi?)e'm problems and recommend improvements (performance
reporting Prepare and forward periodic reports.

Trainin Develop and establish MP training, skills review and feedback system;
and Cag acit Ensure operational staff trained and enabled to meet needs of MP;
Buildingp y Consider providing training support to national authorities and other GHG

reducing projects.

Quality Establish and maintain quality assurance system with a view to ensuring
assurance/Quality | transparency and allowing for audits and verification

control audit and | Prepare for, facilitate and co-ordinate audits and verification process
verification

The values metered by the measuring instruments at the output side of the Project plant will
be used in the calculation of the Project’s emission reductions. Electricity meters are installed
to measure the daily electric energy generated by the project activity. If the meter for daily
measurement needs to be repaired or calibrated, a reserve meter should be put into
operation. In case records are missing due to meters failure or replacement, the electricity
generation for that period and that part of the installation will be estimated on a historical
basis at similar loads for the same period.
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The QA/QC procedures for the thermal energy measurement devices are described
separately for each measurement device (flow meter) in their manufacture instructions.
QA/QC system ISO 9001:2008 is implemented in the plant and all measurement processes,
as device technical description and documentation, position, QA/QC procedures, calibration,
training, temporally replacing procedures etc. are included.

For all measurement devices out of the calibration period the maximal error of the device will
be used in conservative direction at readings.

Data record will be archived for a period of 2 years after the issuance of the CERs to which
the records pertain.

B.8. Date of completion of application of methodology and standardized baseline
and contact information of responsible persons/ entities

Date of completion of application of the methodology: 07/07/2015

Contact information of the entity responsible for the application of the selected methodologies:

Organization

Green Carbon Bulgaria Ltd.

Street/P.O. Box

33 “6" September” str.

Building -

City Sofia

State/Region Sofia

Postcode 1000

Country Bulgaria

Telephone +359 888937176

Fax

E-mail grozeva@greencarbon-bg.com
Website

Contact person

Ivona Grozeva

Title

Executive Director

Salutation Mrs.

Last name Grozeva

Middle name Grozeva

First name Ivona
Department

Mobile +359 888937176
Direct fax

Direct tel.

Personal e-mail

grozeva@greencarbon-bg.com

SECTION C.

Duration and crediting period

CA1. Duration of project activity

C.1.1.  Start date of project activity
07 September 2004 — as per the Protocol for opening of the construction site (Appendix 7)
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C.1.2. Expected operational lifetime of project activity

Operational lifetime of 25 years 0 months years has been adopted as per JI PDD — ID-
BG1000106”° , section 1.2 and validated by the Determination Report No 743 6917°, issued
by Tuev Sued on 25/01/2006.

C.2. Crediting period of project activity

C.2.1. Type of crediting period

As per GS TAC decision from September 2014 the crediting period is a renewable 3*7 year
period with a maximum of 21 years overall. The starting date of the first crediting period
under JI and under a Green Investment Scheme is 1 January 2007. The baseline will get
renewed retroactively 2 years prior to the date of registration of the project under Gold
Standard.

C.2.2. Start date of crediting period
Two years prior the date of the registration by the Gold Standard Foundation.

C.2.3. Length of crediting period
7 years 0 months (renewable)

7 http://ji.unfccc.int/UserManagement/FileStorage/RNAHXPKJVS60CL34W7Y91U8FBODIZ2
’® http://ji.unfcce.int/UserManagement/FileStorage/AY829537NMFZCBOROTQGXDIV1LE4PS
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SECTION D. Environmental impacts

D.1. Analysis of environmental impacts

In 2005 the Environmental impacts of the project have been assessed according to the
requirements of the Bulgarian Environmental Protection Act by the Regional Environmental
Directorate, and they have been considered negligible. The Ministry of Environment and
Water has issued a Decision that the project does not require an Environmental Impact
Assessment (EIA) - attached to the PDD. The letter confirms that as a result of the realization
of the project it is not expected increase in the air, water of soil pollution, or negative impacts
on the local fauna and flora. Moreover, the process of wastewater treatment itself is a
prerequisite and leads to the restoration and maintenance of species’ diversity along the
nearby Iskar river.

SECTION E. Local stakeholder consultation

E.1. Solicitation of comments from local stakeholders

The Local stakeholder consultation process was organised according to the requirements of
Gold Standard V 2.2.

Sofyiska Voda invited a wide range of stakeholders, covering the categories suggested by
Gold Standard. In addition to the relevant governmental institutions were invited local and
international NGOs, as well as representatives of GS.

All invitees were invited at least 2 weeks before the meeting for confirmation of their
presence (as required by the Gold Standard V 2.2). The invitations were sent mainly via mail,
but also using e-mail. Sofyiska voda attempted to contact almost all of the invitees in order to
receive a confirmation.

In order to invite stakeholders from Category A (Local People), announcements were
published in one national newspaper, three news websites, on the information board of the
head office of Sofyiska voda and the WWTP Kubratovo, as well as on the web page of
Sofyiska Voda:

The meeting took place on April 15th, 2015 in Sofia, Kubvratovo WWTP. 15 stakeholders
attended the meeting representing a diverse group of stakeholders from ministries, agencies
and NGOs.

E.2. Summary of comments received

After the presentation of the project a discussion was held and questions were posed. The
stakeholders performed the Blind SD Matrix exercise and filled in evaluation forms.

A few questions rather than comments were raised:

» Would the employees working on the project have been hired in the absence of project?
» What is the produces heat used for?

» How is the remaining sludge after the process managed?

« Is there any information about the effect of the sludge/soil fertilizer on the soils?

E.3. Report on consideration of comments received

The overall evaluation of the meeting by the participants was very positive. The attendees
expressed opinion that the project should be better publicized in order to serve as an
example.

No negative comments/remarks were received. All the questions raised were answered
accordingly.

A detailed description of the Local stakeholders consultation process is given in the LSCR.
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SECTION F.  Approval and authorization

The project has been issued a Letter of Endorsement (LoE) by the Bulgarian Ministry of
Environment and Water stating that the Ministry will cancel AAUs from the Bulgarian Register
corresponding to the quantity of the verified emission reductions generated by the project.
The LoE is available for inspection by DOE.
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Contact information of project participants and

responsible persons/ entities

Project participant and/or
responsible person/ entity

|X| Project participant
|:| Responsible person/ entity for application of the selected methodology (ies)
and, where applicable, the selected standardized baselines to the project

activity
Organization name Sofiyska voda AD
Street/P.O. Box Business Park Sofia, Mladost 4
Building 2A
City Sofia
State/Region Sofia
Postcode 1766
Country Bulgaria
Telephone +359 281225 30
Fax +359 2974 45 14
E-mail sstanev@sofiyskavoda.bg
Website www.sofiyskavoda.bg
Contact person Stanislav Stanev
Title Operations and Maintenance Director
Salutation Mr.
Last name Stanev
Middle name Stanislav
First name Head office
Department
Mobile +359 2974 45 14
Direct fax +359 281225 30
Direct tel. sstanev@sofiyskavoda.bg

Personal e-mail

Sofiyska voda AD

Project participant and/or
responsible person/ entity

|:| Project participant

|Z Responsible person/ entity for application of the selected methodology (ies)
and, where applicable, the selected standardized baselines to the project
activity

Organization name

Green Carbon Bulgaria Ltd.

Street/P.O. Box

33 “6"" September” str.

Building -

City Sofia

State/Region Sofia

Postcode 1000

Country Bulgaria

Telephone +359 888937176

Fax
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E-mail

grozeva@greencarbon-bg.com

Website

Contact person

Ivona Grozeva

Title

Executive Director

Salutation Mrs.

Last name Grozeva

Middle name Grozeva

First name Ivona
Department

Mobile +359 888937176
Direct fax

Direct tel.

Personal e-mail

grozeva@greencarbon-bg.com
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Appendix 2. Affirmation regarding public funding
ODA uploaded at GS Registry.

!lr This Gk & edord
B4 48 | Framam qualy cactan onedis

ANNEX D - OFFICIAL DEVELOPMENT ASSISTANCE DECLARATION
Date: 30" Dctober 2015
The Gold 5S1andard Foundation
M9 Axenue Louis Casai
Geneva Cointrin, CH-1216
Switzerland
RE: Declaration - i lopment Assistance by Proj ff 35 4
STANISLAY STANEY

| hereby dedare that | am duly and fully authorzed by the Froject Owner of the abowe-relersnoed
project to &t on behalf of all Project Participants and make the fallowing representations:

I The Gold Standard Documentation

| am familiar with the provisions of The Gald Standard Documentation relewant to Official
Development Assistance (QDAL | undersiand that the abose-referenced project is not aligible for Gold
Standard registration if the project receives or benefits from Official Development Assistance with the
condition that some, or all, of the carbon credits [CERs, ERLs, or VERs] coming cut of the project are
transferred to the O0A donar countey. | hereby expressly declare that no financing proveded in
connection with the above-referenced project has come feam or will come from O0A that has been or
will be provided under the condition, whether express of implied, that any or all of the carbon credits
issued as a result of the project’s aperation will be transferred directly or indirectly to the country of
origin of the DA

. Dty to Motify Upon Discovery

If | bearn or if | am given any reason to befiove at any stage of project design or implermentation that
D04 has been used to support the developmant or implementation of the project, or that an entity
providing DDA to the host country may at some point in the future benefit directly or indirectly from
the carbon credits generated from the project as a condition of mvestment, | will notify The Gold
Standard imrmediately using the Amended QDA Daclaration Form provided below.

[ ﬁu&nr'e Irmr'-'.ratu_. Inspire.

ilrllll\l Alandard org
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!nﬂ )
L Thi Gald Sandard
.ili

N Investigation

The Gold Standard reserves the right to condwect an investigation into any project it reasonably believes
may be receiving 004 with the condition that same or all of the earban credits from the project will be
transferred to the QDA donor country,

[L'H Sanctions

I aim fully aware that the sanctions identified in The Gold Standard Terms and Conditions may be
applied 1o me ar the sbove-referenced project in the event that any of the Information provided above
i3 false or | f2il to notify The Gold Standard of any changes to ODA in a Limely manner.

I sweear that all of the statements contained herein are true to the best of my knowledjge.

il < "r. Y
Signed: S i
[P ET T H STANISLAY STAMEWY
Title: OPERATIONS AND MAINTENANCE DIRECTOR

G behalf of: SOFIYSEA WODA AD

Place:; S0OFIA
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Appendix 3. Applicability of methodology and standardized
baseline

Print-screen of the EF calculation table

EF_calculation_table_Kubratovo,_ver.03_Simple_OM = Microsoft Excel (SN
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1) Security Waming Some active content has been disabled. Click for more details. | Enable Content
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Kubratovo Biogas Project, Bulgaria
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Appendix 4. Further background information on ex ante
calculation of emission reductions

Plant records for 2012 — sludge treated

EMEMECEY HA CTIPABKA 34 EKCNOATALMOHHA NAPAMETRH - CNCOB
Ruyopu 2012 2. - Qevessapu 2012 2.

Q- BamT 0 BamT Buoran Ewaras - [CH4] EHoral - Chigt Eioras - MHL| MiBsras) Buoran - 0P | Mp-ao ens . CHF
Mecew/Toguma 0_DGs_inket | 0 DGs_imbet | BGowtlet DEs | CHA concentration BG 1o Fares B 1o Baers Boikers output CHF output
i fon] [ Byim] o] =] [ fua] fuadim] Wiy m] [RAWiy'ma]
an 0D =17 m Lot [ 1a0 14311 (2 13065
res 2017 1360 =17 Ao & 1967 [ aus
e 2017 seam E 7780 ] 200 =t 10672
pov 2222 fal-d e L1 [ meoo LIEH um 1151
iy sz 04D o5 s ) 7S 055 T nm
un 002 ) wse3 AT & =7 i = aser 1604
2017 [ =mn 00830 & [z n T 170
g 212 sTaa0 0 s 5 2641 o o rz00
5ep 3007 52840 = I ) = [] ] TS0
o 2002 S4ZED 2758 L0688, 530 2] my u RIITE
o 2202 4360 Frey e ] 107X 5 a1
e 7012 sTIM0 1414 e =] = ) 175 ]

Plant records for 2010 — 2012 - el. energy, thermal energy generated
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EMEMECEYHA CTIPABKA 34 ERCMNOATALMOHHK NAPAMETPK - CNCOB

Np-ao enes - CHP

CHP output

AR

13458

33403

CnpaBKa 3a MeceueH W | ofWLLEeH Pa3xo[, Ha ENl. EHeprus -
2012r.
- OOGLLo no
laz- MeceLm
FeHepaTo|
Otnen/costcenter  |Toy/1324|nKw1327] "HePATOP| oy no
%] erleKTpo
npopage
npouzeen . Mep Ha
L ena HEK _
HRyapu 283,520 | 112,153 | 1.277.100 | 4.992 |1.282.007
Despyapu 300,571 | 123.552 | 896,317 352 |1.731,602
Mapm 208.550 | 75.483 | 1.049.966 | _ 33 11.304,093
Anpun 573,260 | 63,991 | 1,370,988 | 2.236 | 617,403
Mal 575,159 | 89,108 | 1,351,000 | 6,457 | 547,814
FORU 282,046 | 96,473 | 1,650,806 | 52.822 | 170,935
Fonu 266,914 | 106,576 | 1.695.284 | 161,005 | 150.089
Aezycm 268,031 | 107,540 | 1,665,612 | 68.156 | 136.557
Cenmemepu 233,577 | 90,636 | 1,404,408 | 74.784 | 332.225
OKMomMepU 257,199 | 116,218 | 1,697,583 | 103,556 | 212,583
[Hoemepu 49,336 | 127,703 | 1,772,624 | 75,045 | 144,125
Tlexemepu_ 569,100 | 134,407 | 1,892,184 | 22,398 | 270,004
o6 loa, Pasxoa (kKWh): |3,257,281]1,243,840] 17,723,971] 571,836 |6,899,527
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Appendix 5. Further background information on monitoring
plan

N/A

Appendix 6. Summary of post registration changes

N/A
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Appendix 7. Additional information

Protocol for opening of the construction site.

feM w7, an. 3, 1. 2

A RO .
cmnaw%ﬂq,m A et e PR (REeaacn 3)

Crpoe: D S g R o v ey N i
MecTonaxomkaeme: ,.vi'?"/wdgwﬁa = e 22 AR
BLanomuren: ... < 242 f,{iwﬂﬁ;ﬂ# : W AR —
Koucysrrant (cTpouTenes Hausop): ,,.. .« &2 pes st i TR AT
Texunvecku

PHAOBOINTETN . $7R, rf sty L TDUZ a8 Oty s oo L

CIPOUTEI . AR TR LT DG RETEYIT. . KT B 2R 55 AL

MPOTOKON

32 OTKPHBAHE HA CTPOMTETHA M710MaIKa
OFOF .
Auec, ... T., ACTYTNOATHCAHHAT:
A. Koncynraara(cTponTenen rrm)@#ﬂﬁ?ﬂﬂffﬂ D i
....... Y R = s TR G ARG TET R v vorins e s e
(TpHTE HMEHA IO MOKYMEHNT 38 CAMOTHIHOCT | JUTEHHOCT)

areny

B IIPUCLCTEHET) HA: s
BBUIORHTCNS: ... LT URA.... A ATH G P ZBROE =
...... AR IR AR LSS o AL LRET e
(TpHTE HMeHa No JOKYMERT 33 CAMOJHYHOCT i JUIBAKHOCT)
B.COPORTCIS: ... A TALT . L T S oo
(TPHTE HMEHA (10 JOKYMENT 38 CAMOIHYHOCT H UTEXHOCT)
CECTARHX TO3H MPOTOKON, ¢ KOHTO YaocToBepsBamM:
. 3a c1poea e H3fa/Ieno paspemeHne sa cTpoek Ne P08 | g1, /P LT, T3,
O e .{QQV##EP(VQJQ.&?&”*W
(r. apxuTekT Ha obnpna (umenaTa Ha coScTReHMMTE
{pation), MPPB, o6, ynpasuren) HA TEPEHA H CTPOSIKA)

ChIIaCHD: TOKYMEHT () 33 coDCTBEHOCT WHIIH 38 VUpEnABAHE PAB0 HA CTPOCHK H AP.: .......
TS 7 N TR TR ... A STV AR .. I ek Py IR DL L
2. Hamune ca cne/nTe paspemenns 1 1oxymenTo: RO T FORD .

2.1 3a saeMane Ha TPOTOAP (TACT OT HErO W/ wACT OT YIHMHOTO TTATHO)

Er R et e e Baenaa ..”--ﬂ'-':T.-':....“u.,,.-.,.......-.---.-,...
D oo i e O s s e M U
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2.2. 38 npeMHHARANE HA CTPOMTENHE H TPAHCTIOPTHA TEXHHKE MPEs UENTPATHHA MPANCKH TacTH
Ap. 30HHA ¢ OFPAHHYCH PeRHM 38 IIpEMHHARAHE
e s, L dremes st e BB e s e )
2.3.3a orpaksiaHe A CTPOHTENHATA MOmMAAKA ¢ BPCMEHHA LIBTHE OIPana ¢ BHCOYHHA
e My PASHONOMERA 110 CTPAHWMHHMTE PETY/IANHOHHYM THHHH (MMOTHH TPaHHLM) H
CHpAMO  yIH9HATa  PEryNalMOHHA —JNHMHMA  CBIN4CHO cKkmma No
[ianitbAAELETITEREDRIVRTEPRRD PR i 1 i 1 W s o
2.4. 3a w3po3pane Ha Xymyc: . N oo D
L FTITA -) LI L ot e o -1 O ANy YRS, |
2.5. 3a H3IBO3BAHC HA 3EMAH MACH: .........., e s oty e o Ve
3 AR e
O BTE LG L . 07 DTLLLRET. ..o B DGl S OBLE B0,
2.6. 38 H3BO3RANE WA CTPOHTENHH OTIAABITH: ... oce e crvsvesvnnenneansen i >
B I LRSI R AL LT
2? 3a wakopenapane (0TCHYARE) Ha CLUICCTBYBAUH ABPBETA M AP..
(R i OT vt T o a e HA R RS )
3. MxomsuTe TOUKM HA BEHIIHATE BPLIKH Che CHIECTEYRANTATA TEXHHIECKA HHpacTPYETYpa
[ H
3.1, 3a BpeMenen BOSONPOBOM: ...vvovrseseoooeoo

e LI LT LT .

3.2. 30 BPEMCHHA KAHATHBAIIMS: .....oovvvo o

3.3. 3a BPEMEHHO €N, 3aXpanBare: .

..... PP —

4. Oancanue Ha CTPOMTETHATA IITOLATRA;

(OKOMEpHA CKHIr Ha 1110

[

e
{lIpagw ce noapofen omue Ha CHCTORHHETO 1 CTPOMTEAHATE IIOTIATKA)
42 & PRB DA QT LT LVl T . E R O oy Y R
AT TIXLE, | TR . LT L QTR T e IS, AL LY L
(Ouncpar oe HATIIM B 50HATA Ha CTPOHTE/HATA NIOMANKE CIPOSKH HClC TR LR 7
HLMIIMHH H TIOA3eMHEH CHOPEKCHHA U HOMYHHKALWH, KOHTO [TOJJIEHAT HA ﬂpBMEcI‘BaHE)

................... LT T

(Ormcanne na mocTpoii, TogNeKamy Ha cHOapsne; B CHLOPLXERNAS, I0IISKAIH HA
MPEeMECTBANE HA HACAAICHHA, I0IEKAITH Ha HIKOPEHsBAHE | H3CHYANE)
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44, ... BB LU RALGE . AR TG RABAE oo
© (Omacea ce Kak e ce OCBIECTRAB NOCTRITET JI0 CTPOHTeNHATA ILTOMWANKa )
e e T Rl
{apyrs)

5. CHCTOAHHETO HA OKOMHOTO NPOCTPAHCTED B i i B O A e R
{Onuesa ce CLCTOARHETO - MOBEMIICHH HMOTH, TEPEHH, 3e/IeHH, 0NN, VIHIH, TpoToapH)

6. Tpensuachi mepxn no IIOHUC (PIIOHUC) 3a OCHIYPEBAHE Ha GEI0MACHA M 3ApABOCTIOBHM
YCIAOBHS Ha TPY I

....... #"#ﬁﬂ#@?’é?/fﬂﬁé‘

~ A3 (Omcear ce)

Jabenemen: -

|. BeuHukd onucaln mo-rope 10KYMCHTH ca HEPA3AENHa YaCT OT HACTUAIMA MPOTOKOT H KOIHS
O7 TAX CC IIPANATAT KbBM HEro.

2. HacToAammaT npoTokon ce ChCTABS B MCTHPH €1HO00pasHH eK3IeMIIApa - MO EJHH 34
o0mMHaTa (pafona), za BEINOKATENA, 33 CTPOMTEIS M CIPOHTEHUA Ha&T30p W 33eOHO C
UPHACKEHHATA KEM HET'O CE CEXPaHSBa OT MOCOYEHMTE JHTIA.

3. Hombasat ce camo HeOSXOIUMATE Naumw, CEBLP3IAHH CbC cnelMprkaTa Ha crpoeka.

4. Ilpw noeranno wsosaxenve (B ciyuaii ma IMPOMHIIICHO CTPOHTENCTRO, MMHeHHA CTPOeXH H
JIp.} HACTOANLEAT POTOKO/T MOJKE JIA CE CHCTABM 33 BOEKH €Tan HOOTASAHO.

3. EK3eMIUIAP OT HACTOHITHS TPOTOKON co CEXPAHABA HA MECTOCTPOERA 3a TIPSACTABAHE Ha
KOHTPOJIHHTE OPTAHH TP MIPOBEpPKA. T

Letter of support from the Ministry of Environment and Water
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Coguicka soga A
JenndogemBo

. [3x.m0ﬂ7.:4¥93;/41m.ﬂ{@j

PEMNYBAUKA BBITAPHUA

!
1
1
i
!
i

MHHHCTEPCTBO HA OKOJIHATA CPEJIA H BOJHUTE

Hax. lNe: A 2POUT iy Sea
Codus, ...V b ‘98 ........ 2014 r.

po

CODUNACKA BOLA Al
Busnxec napk Cocus,
Crpapa 2A,Mnapnoct 4
1766 Cochun

OHUCMO 3A HOJKPEIIA

MHHHCTCPCTBO Ha OKOJHATa cpela M BOINUTE MPHHLIANHO NoAXpeIrL TIpe10XKeHATa NMpOCKTHA
Haecsa

TMpeanoxeHue Ne/Jlata 26-00-1543/27.05.2014 r.

HaumeHOBaHHE ViaBsHEe Ha METaH W KOMOWHMpaHO NMPOU3BOJCTBO Ha CHCPIHA B
IpeuncTBaTeNHA CTAHIAA ,KybparoBo*

Mectononoxenue Ha | [lnomaakata Ha Coduifckata NpedUCTBATE/HA  CTAHUMA 3a
TPOEKTA : oTmagbyeu Bogx B Gmmsoct go cemmme KyGpatoso, obnacT
Codus, benrapus

- - Copuitcra Boga“ AX

3a cepTUGMIHMPAHETO HA NPOEKTA 110 L0GPOBONEH ,,3MaTeH CTaHAApT™ MOJ YCAOBHE, HC NIPOSKTET
He nojM 1o AROHHO OTYMIAHE HA PeYLMpalHTe EMHCHH NApHUKOBH rasoBe U NOTBBPXKIABA, Ye
Moxe Aa anyampa IIpeanucaHn eMHUCHOHHH eUHHIH (TIEE) ot mbpBHA NEpPUOJ Ha ACHCTBHE HA
Tpotoxona ot Kuoto ([IK1) no u3TMuaHe Ha MOOBIHUTE/HAS MEepHoJ| 38 HM3IBIHCHHC Ha
sagemkeHuaTa no I1K1, ¢ uesl KOHBCPTHPAHETO HM B J0GpOBOJHY HaMalleHHss Ha €MHCHH,
TeHEepHpaHH Upe3 IPOEKTa Npe3 BTOpHs [EpHOJl Ha neiicTBre Ha [IpoTokona, clieA NpEeACTaBAHC

Ha sepU(UKALMOHEH TOKNal.
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Cren Kpas Ha JONBIHUTEIHHS MEPHON 33 JamBAHCHHE Ha 3aapIoKeHusTa mo Ilporoxona oT

Kuoto ([TK) MuHHCTEPCTBO HA OKOIIHATA cpea W BOMWTE HIe MOXE 12 aHynupa CBOTBETHOTO

xonuuecTso 1IEE, W3janeHo Ha cTpaHala 3a nEpBUA Tepuoj Ha [IK, paBHABalIO C€ Ha
- pepnéMUMpaHUTE PSIYKUUH HA CMHCHH OT [IPOEKTa NPH HAIHYHETO Ha CHeIIHHTE yCAOBHA:

1. TipencTaesHe Ha [OKIal, 3aBepeH OT He3aBHCHM OTOpM3MpaH BepuduKaTop, rapaHTvpan 3a
HaJIeX/AHOCTTa Ha [aHHHTE, U B KOJTO € MOCOYEH PasMepBT Ha PCANM3NpaHuTe PeAYKIMHA Ha
eMHCHY;

7 Hanuume HA NpaBAiA HA MEKIYHApOAHO H B 4aCTHOCT Ha €BpOREHCKO HUBO, KOMTO [a
[03BONABAT JOOPOBONHO KaHCEIHUpaHe Ha H3fafeHUTe TNpe3 IIBpBUA IIEPHOA Tpeanucanu
€MUCHOHHH eAMHULA;

3. HepBp3HHKBaHE Ha JOITBIHHTEIIHH 3a1BIDKE
Ha OKOJIHATA cpe/ia U BOJUTC (MOCB);

TeXECTH, BKI1. HHHAHCORH, 32 MUHHCTEPCTEO

4. Nunca Ha ABOWHO OTYMTAHE FYIpaHnTe CMUCKHH.

Correspondence with EBRD on ERPA

Version 06.0
Page 92 of 94



CDM-PDD-SCC-FORM
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Simidchiev, Dobri

From: lieseE@ebrd.com

Sent: 13 OkTomBpy 2004 r. 21:46

To: Starling, Kevin; Ordman, David

Cc: Faitondjiev, Georgi; Simidchiev, Dobri: RussellH@ebrd.com; Tsanoval@SOF .EBRD.com;
LigotJ@ebrd.com

Subject: Indicative offer - confidential

Dear Kevin, David,

Following our recent discussions, | would like to confirm the interest of the EBRD in
considering purchasing, for the account of the Netherlands, the Carbon Credits arising from
your waste water treatment project. | have to add that any such purchase will be subject to
satisfactory results of evaluation and negotiations: (i) negotiation of detailed terms for the
transaction, satisfactory to you and to the Bank; (ii) formal approval by the Bank's
management; (iii) negotiation and execution of appropriate documentation; (iv) the
fulfilment of all applicable conditions precedent (like obtaining approval from the Bulgarian
and Dutch Governments).

See attached a model for the possible cash flows from the carbon transaction. Basically the
fund could offer three variables, which are: the price per tonne, level of advance payment
and penalty. All these will have an effect on the attractiveness of the possible offer.
Depending on your ability to mitigate the risks or to structure the project, all of these have a
different value for you. To summarise:

| calculated with three options. 1. no advance payment; 2. advance payment of 50% during
construction and 3. payment over 7 years (one year advance payment). For all of these
options there could a penalty. This penalty is the lower of 2 times the contracted price or
the market price minus contracted price.

option 1 option 2 option 3
penalty EUR 4.75 EUR 4.50 EUR 4.75
no-penalty EUR 4.50 EUR 4.25 EUR 4.50

On the subject to see if you obtained the right value for your carbon potential, | attached the
CDM & JI Monitor of today. This publication is prepared by Point Carbon
(www.pointcarbon.com). On page 1 they give an overview of recent deals. Two JI deals are
mentioned: one about 1 million tonnes for EUR 4 per tonne and another almost 4 million for
EUR 5 per tonne. The first deal is big (which is of interest for me as buyer, less
development cost), but the EBRD knows your company well, so the Fund is willing to pay
more than this first deal. The other is an even bigger project and therefore an very
interesting deal, especially as syndication of the total volume is possible. The price of this
deal is therefore a bit higher than the offer.

Again, | believe this is a good and fair offer for the carbon credits. Let me know if you
agree.

If you have any questions, don't hesitate to contact me. | will be on a team retreat the
coming two days and back in office on Monday.

| am looking forward to working further with you.

14.10.2004 r.
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Document information

Version Date Description
06.0 9 March 2015 Revisions to:

e Include provisions related to statement on erroneous
inclusion of a CPA;

e Include provisions related to delayed submission of a
monitoring plan;

e Provisions related to local stakeholder consultation;

e Provisions related to the Host Party;

e Editorial improvement

05.0 25 June 2014 Revisions to:

¢ Include the Attachment: Instructions for filling out the project
design document form for small-scale CDM project activities
(these instructions supersede the "Guidelines for completing
the project design document form for small-scale CDM
project activities" (Version 01.1));

e Include provisions related to standardized baselines;

e Add contact information on a responsible person(s)/
entity(ies) for the application of the methodology (ies) to the
project activity in B.7.4 and Error! Reference source not
found.;

e Change the reference number from F-CDM-SSC-PDD to
CDM-PDD-SSC-FORM,;

e Editorial improvement.

04.1 11 April 2012 Editorial revision to change history box by adding EB meeting and
annex numbers in the Date column.

04.0 13 March 2012 EB 66, Annex 9
Revision required to ensure consistency with the “Guidelines for
completing the project design document form for small-scale CDM
project activities”

03.0 15 December 2006 EB 28, Annex 34

e The Board agreed to revise the CDM project design
document for small-scale activities (CDM-SSC-PDD), taking
into account CDM-PDD and CDM-NM.

02.0 08 July 2005 EB 20, Annex 14

e The Board agreed to revise the CDM SSC PDD to reflect
guidance and clarifications provided by the Board since
version 01 of this document.

e As a consequence, the guidelines for completing CDM SSC
PDD have been revised accordingly to version 2. The latest
version can be found at
<http://cdm.unfccc.int/Reference/Documents>.

01.0 21 January 2003 EB 07, Annex 05

Initial adoption.

Decision Class: Regulatory
Document Type: Form

Business Function: Registration

Keywords: project design document, SSC project activities
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