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A. INTRODUCTION

A.1 Title of Project Activity

PT. BUDI ACID JAYA Tapioca Starch Production Facilities Effluent Methane Extraction and On-

site Power Generation Project in Lampung Province, Republic of Indonesia.

Date of completion of the draft monitoring report:25 December 2009

A. 2 Purpose

The purpose of this monitoring report is to calculate the Greenhouse Gas (GHG) emission
reduction achieved by handling wastewater and disposal at the tapioca starch production facilities

that leads to reduction of CH4 emissions.

The monitoring report is prepared for “PT. BUDI ACID JAYA Tapioca Starch Production Facilities
Effluent Methane Extraction and On-site Power Generation Project”. The project has been
registered with UNFCCC as a CDM project activity under the registration number of 1176.
Submission of monitoring report and subsequent verification has been required mandatory by
UNFCCC for issuance of Certified Emission Reductions (CERS) credits.

A.3 Methodology Applied

The project applies methodology AM0022 “Avoided Wastewater and On-site Energy Use

Emissions in the Industrial Sector” version 04.

A.4 Crediting Period

Renewable crediting period was chosen. The first crediting period as stated in the PDD is from
02/11/2007 to 01/11/2014. As delay occurred in the project implementation, project participant
has requested to the Executive Board to extend the starting of the first crediting period. Therefore
the crediting period is started from 02/11/2008.



A.5 Emission Reductions

The Emission Reductions for this Monitoring Period is 39,773 tCO?2.



B. GENERAL DESCRIPTION OF THE PROJECT

B.1 Project Activity

The project activity involves the installation of a closed anaerobic wastewater treatment and
biogas extraction system at an existing tapioca starch manufacturing plant and its auxiliary
facilities for treatment of organic wastewater, which was previously treated at an open lagoon
based system. The collected biogas is utilized now for electricity generation which is used on-site.
By extracting and utilizing biogas, the project activity reduces the CH4 emissions that would have
otherwise been emitted from the previous open lagoons. The electricity generated with biogas by
the project activity displaces carbon intensive electricity of the South Sumatran grid as well as the

diesel based captive generation and additionally reduces GHG emissions.

In the project activity, the organic wastewater from WAY ABUNG plant is sent to anaerobic
digesters prior to being discharged into the existing open anaerobic lagoon treatment system.
Anaerobic digestion consistently generates methane-rich biogas. Generated biogas is collected
and utilized as fuel for electricity generation and surplus biogas is flared in the project. The
generated electricity supplies WAY ABUNG plant’'s electricity demand, is replacing carbon

intensive electricity imported from the grid as well as the diesel based captive power generation.

B.2 Project Location

The Project activity is located on the premises of BAJ Way Abung factories, located in the village

of Desa Gunung Batin in the central part of Lampung Province in the southern part of Sumatra,

Indonesia.
Table 1 GPS Coordinate
COORDINATE
X Y Longitude Latitude
520.482 9,487.724 430 380 04.50 1050 110 04.80

The GPS coordinate for the Project Location can be described as follows:




Figure 1 Map of the Project Location

B.3 Technology Employed

The technology implemented by the Project activity is an Upflow Anaerobic Sludge Blanket
(UASB) system. Developed in the late 1970’s, it is an internationally recognized “high rate”
anaerobic treatment technology known for its effectiveness in the treatment of high strength
organic wastewater from such operations as food processing and distillery. Through the
utilization of this advanced technology, the Project will be able to achieve approximately 90%
removal of COD, significantly reducing the COD load to the open lagoons, which subsequently

receive effluent from the UASB digester.

Extracted biogas will be forwarded from a gasholder to biogas engine generators for electricity
generation. A computerized module provides readouts of the spark plugs condition or allows

ignition advance to be adjusted through external signals.

To combust the excess biogas, a flare system is installed. It is an enclosed type flare system.
Flaring starts automatically when biogas reaches high pressure setting and stop automatically
when biogas pressure drops to low pressure setting. Due to the Project activity, no additional
sludge will be generated. Sludge generated during the wastewater treatment process will be

treated by land application, same as before the implementation of the project activity.

With the adoption of a UASB system, flow regime of the wastewater is changed, as some of the
existing lagoons are not be used during the Project implementation. These changes are reflected

in the calculation of emission reductions.



The Project activity directly contributes to sustainable development of Indonesia in several ways

as shown below.

Environmental benefits
- Mitigation of uncontrolled GHG emission from the lagoons.
- Mitigation of unpleasant odor caused by treatment of high strength organic wastewater at

open lagoons.

Economical benefits
- Ultilization of biogas as a new indigenous fuel source in Indonesia.
- Access to foreign expertise and training to facilitate smooth technology transfer.

- Access to overseas capital through the sale of CERs.

Social benefits
- Creation of new jobs for local population.

- Staff training to improve their technical skills.

B.4 Status of Project Implementation

The project has been registered at the UNFCCC as a CDM project activity under sectoral scope
no. 13: Waste Handling and Disposal. The project was registered on November 02, 2007 with
crediting period of 02/11/2007 to 01/11/2014 (renewable). The DOE for the project validation was
Det Norske Veritas (DNV).

The biogas plant started its operation on July 01, 2007, while the flaring system on November 20,
2007 and the biogas engine on February 28, 2009. The starting date of the project operation was
delayed due to the poor performance of the reactor. The biogas produced by the reactor was not

enough to run the engine.

Starting May 09, 2009, all the meters are in place to monitor the parameters. The SCADA system
which automatically records the data and the ER System which conducts the calculation for

emissions reduction are also ready.



C.1 Parameters to Be Monitored

MONITORING SYSTEM

Table 2 Parameters to Be Monitored

wastewater leaving the new
anaerobic digestion

project developer

Parameter Description Source of data Data Unit Recording Comment/Reference
Frequency

Fin total The volume of wastewater | Measured by m3 / year hourly Used for project emissions and baseline
flows entering into the new | project developer emissions calculation. The value applied for the
anaerobic digestion purpose of ex-ante estimation was calculated
system using the daily flow rate of wastewater (16,911

m3/ day) measured on-site as a part of
feasibility study and annual operating days of
the plant (350days).

Fout,total The volume of wastewater | Measured by m3 / year hourly Used for project emissions calculation. The
flows leaving the new project developer value applied for the purpose of ex-ante
anaerobic digestion system estimation was calculated using the daily flow

rate of wastewater (16,911 m3/ day) measured
on-site as a part of feasibility study and annual
operating days of the plant (350days).

WcoD,in,UASB COD concentration of the Measured by kg COD/ m3 daily One day plant operation consists of three shifts
wastewater entering the project developer (1 shift = 8 hours); COD shall be analyzed per
new anaerobic digestion shift. The value will be inserted manually once
system per day.

Used for project emissions and baseline
emissions calculation

WcoD,out,UASB COD concentration of the Measured by kg COD/ m3 daily One day of plant operation consists of three

shifts (1 shift = 8 hours); COD shall be analyzed
per shift. The value will be inserted manually




Parameter Description Source of data Data Unit Recording Comment/Reference
Frequency
system once per day.
Used for project emissions calculation. The
value used in section B.5 is calculated using
COD concentration entering the project
treatment facility (11.296 kg COD/ m3) and the
assumed total organic material removal
efficiency of the new project wastewater facility
(0.9).
RnawTe Total organic material Calculated using | Fraction
removal efficiency of the CoD
new project wastewater concentration
facility entering the
project treatment
facility and
COD
concentration
leaving the
treatment facility.
EL Electricity generated from Measured by MWh hourly Measured continuously using electricity meters.

the biogas collected in the
anaerobic treatment facility
and consumed on site or
sent the grid

project developer

For the purpose of ex-ante calculation,
electricity generated by the project activity was
assumed as follows: SMW x 24 hours/year x
348 days/year. As explained in Section A.2 in
the registered PDD, the project developer plans
to increase the generation capacity to 8.0 MW
depending on the amount of biogas generated
by the UASB reactors. This will influence in no
way other aspects of the project. In this case
expected annual power generation will increase
up to 66,816 MWh (= 8 MW x 24




Parameter Description Source of data Data Unit Recording Comment/Reference
Frequency
hours/yearx348 days/year). For the calculation
of emission reductions, the electricity used for
the operation of a UASB system will be
included.
Vies Surplus biogas sent to flare | Measured by Nm3 biogas hourly Used for project emissions and emissions
system project developer reduction calculation
Vel Biogas sent to generation Measured by Nm3 biogas hourly Used for project emissions and emissions
facility and used for project developer reduction calculation
electricity generation
fVcha,engine @and | Percentage of methane in Measured by % hourly - Used for project emissions and emissions
V cHan the biogas project developer reduction calculation.
- fVcha,engine 1S fOr gas engine
-V chan s for flare system
Ccha Methane concentration in Measured by t CH4 / Nm3 hourly
biogas project developer | biogas
PEfare Project emissions from Measured/Calcul | t CO2e hourly The parameters used for determining the project
flaring of the residual gas ated emissions from flaring of the residual gas
stream stream (PEflare) should be monitored as per the
“Tool to determine project emissions from flaring
gases containing Methane”.
fVin Volumetric fraction of Measurements by hourly As a simplified approach, project participants
component i in the residual | project developer may only measure the CH4 content of the
gas in the hour h wherei= | using a residual gas and consider the remaining part as
CH4, CO, C02, 02, H2, N2 | continuous gas N2.
analyzer
Fvrc.h Volumetric flow rate of the Measurements by | m3/h hourly
residual gas in dry basis at | project developer
normal conditions in the using a flow
hour h meter
Thare Temperature in the exhaust | Measurementby | °C 60 seconds | An excessively high temperature at the
gas of the flare project developer sampling point (above 700°C) may be an




Parameter Description Source of data Data Unit Recording Comment/Reference
Frequency
indication that the flare is not being adequately
operated or that its capacity is not adequate to
the actual flow.
V min flare Minimum flow rate for the Measurement by | m3/hr 60 seconds
operation of flare system project developer
Ptiare Operating pressure of flare | Measurement by | mBar 60 seconds
system project developer
fel Proportion of biogas Measured by % annually Used for project emissions calculation
combusted by generation project developer
facility
C OX Amount of chemical Measured by tonnes/m3 weekly Used for project emissions and baseline
oxidising agents entering project developer emissions calculation.

system boundary

There is inconsistency in the Monitoring
Methodology concerning the frequency of
C_OX sampling, in which states both
“continuously” and “regular samples”. It
will not be possible to measure this
continuously as it is a laboratory based
test.

To support this statement BAJ has
requested three technology suppliers for
the availability of such continuous C_OX
sampling device. The results from all these
three suppliers confirm that no continuous
C_OX meter is available in the market. The
response letters are available in hardcopy
at BAJ.

Furthermore, no revision on the PDD is
required because the sampling process
complies with the methodology AM0022




Parameter Description Source of data Data Unit Recording Comment/Reference
Frequency
which accommodates regular samples in
weekly basis.
Fin,lagoon,Fm7 Volume of flow of Measured by m3 Hourly Used for project emissions calculation
wastewater directly to the project developer
current wastewater
treatment
system and bypassing the
new wastewater treatment
facility
lieaks Loss of biogas from pipeline | Measured by % annually Used for project emissions calculation
project developer
NCVbiogas Calorific value of biogas Measured by JINm3 annually

project developer




C.2 Monitoring Equipments

Equipments used to monitor and measure the parameters are shown in Annex 1. To be noted

that some parameters are analyzed by accredited third party.

C.3 Calibration Scheme

All equipments are calibrated in accordance with manufacturer’s recommendation and
international standard. All equipments are calibrated annually. Certificate of calibration is made

available during verification. Detail of calibration scheme is available in Annex 3

C.4 Quality Control and Quality Assurance

Quality Control

All monitoring equipment are installed by experts and regularly calibrated to the highest standards
by BAJ. BAJ has formalized a team to maintain and operate the Project activity and monitor the
parameters required by the methodology. The team is composed of a plant manager, a
Production/Biogas plant supervisor, a Genset plant supervisor and operational staff. Figure 2

outlines the structure of operational and management of the Project activity.

Plant Manager

Site Monitoring Officer IT Support
Control
Document
Biogas Plant Genset Plant HSE Supervisor
Supervisor Supervisor
Plant Staff ]
Shift 1,2,3 Operator Genset
Electrical/ Instrument
Engineer
Lab Staff | -
Shift 1,2,3 Electrical/
maintenance
Staff

Figure 2 Operational and Management Structure of the Project Activity



The team is the authority that is responsible for the management and operation of the Project
activity which includes the monitoring of the parameters required for the emission reduction

calculation.

Personnel Task

Detail task of each personnel is described below:

Plant Manager:

e To review and approve the monthly monitoring report

e To review and approve the calibration schedule

e To review and approve the regular training plan

e To review the results of the calibration and the regular training

e To review and approve an Emergency Management Plan

e To ensure the corrective actions for erroneous measurements and uncertainty
e To ensure accuracy of measurement

e To coordinate with supervisor, document controller and Site Monitoring Officer

IT Support
e To ensure the reliability of ER system
e To back-up data from SCADA

Site Monitoring Officer

e To monitor all facilities related to ER system

e To ensure the completenes of the data to be input

e To evaluate the ER System and to ensure the proper use of ER system

e To evaluate the ER calculation with Monitoring Plant Officer

Document Controller
e To archive all documents
e To distribute the reports

e To input daily, weekly, monthly and annual data to the ER program

Biogas Plant Supervisor
e To ensure smooth operation of biogas production

e To review the daily recorded parameters and report aggregated data to the Plant manager on
a monthly basis



To prepare the calibration schedule as per the recommendation of the manufacturer
To prepare/conduct the regular training plan

To prepare an Emergency Management Plan

To initiate the corrective actions for any erroneous measurement and uncertainty found

To evaluate biogas production and all data to calculate ER

Plant Staff

To operate biogas plant
To manually record the data from the meters
To take sample for parameter control in the biogas plant operation

To report to Supervisor regarding deviation in manual record

Lab Staff

To conduct analysis in the lab

To check availability of chemicals and required equipments
To prepare reagent for analysis

To record result of analysis in the lab log sheet

To report to supervisor regarding deviation in result of analysis

Genset Supervisor

To monitor the biogas engine operation
To report the biogas engine operation to the Plant Manager
To prepare the schedule maintenance of engine and review the maintenance activity

To review the daily recorded parameters and report aggregated data to the Plant manager on
a monthly basis

To prepare the calibration schedule as per the recommendation of the manufacturer
To prepare/conduct the regular training plan
To prepare an Emergency Management Plan

To initiate the corrective actions for any erroneous measurement and uncertainty found

Genset Operator

To operate biogas engine

To report the operation of biogas engine to Supervisor
To ensure smooth operation of biogas engine

To monitor the operation of biogas engine

To evaluate the condition of biogas engine



To record operational data of biogas engine

To conduct simple maintenance

Electrical Instrument Engineer

To maintain the instruments in the biogas plants

To repair the malfunction instruments

To coordinate with biogas plant supervisor in preparing Calibration Schedule

To report the condition of instruments to Plant Manager

Electric/Maintenance Staff

To maintain equipments and meters in the biogas plant.

To repair the malfunction equipments and meters

HSE Supervisor

To ensure the safety of employee and equipments

Quality Assurance

The flow of data treatment can be seen below:

Flowchart of The Data Treatmen
UASB reactor Flaring system awchart © & Data Treatment Biogas Engine

/

f
quASBl, FM1 Tflare < l fVCHA,engme EL1

L1

Finuase2,Fm3 Piare ]__[ ELic7 ] _[ Ve m3) ] EL2

W,
FVreh [ C_OXoutfty ]__[ Weop outuasst ] EL4
Venan [ C_OXinuass ]__[ Weop outuass2 ]
Vi flare [ NCVDioqas l—'_—{ Weob,outriver ] ELe

Fin‘lagoon,FM7 A4
Biogas Power
Plant ER Plant

Calculation
I I |
‘l —

v
Document Report to Plant
Control Manager

Figure 3 Flowchart of The Data Treatment
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To ensure the quality assurance of data and calculation monitoring, a standard operation

procedure is established and is described hereafter.

Table 3 CDM Standard Operation Procedure

Emissions Monitoring and Calculation Procedure

Monitoring and
Calculation Activities

Descriptions

Data Source and
collection

Digital input are automatically recorded by SCADA system and stored in the database.
While the manual parameters are manually inserted into the emission reduction database by
the document controller. See table 2 for detail on the parameters.

Frequency of data collection is based on parameters to be monitored, given in table 2.

All manual input is reviewed by the document controller before the data are being inserted
into the database.

Data compilation

All data which are already stored in the database will be automatically read by the emission
calculation program.

Emissions Reduction
calculation

The emission reduction calculation is conducted automatically by the ER Calculation
Program. The result of the calculation can be retrieved and printed onto the Monitoring
Report.

Emissions data review
and approval

The Monitoring Report is produced monthly according to the registered PDD. The Plant
Manager will approve the Monitoring Report after reviewing it.

Record Keeping

The Monitoring Report is kept manually in hard copy as well as in electronic file. Document
Controller is responsible for record keeping.

C.5 Data Storage

Based on the type of data, it can be categorized into several types:

1. Electronic Data or Digital Data

These data refer to the data being recorded and stored by the computer system. Basically, there

are two Database systems; namely the SCADA Database system (consists of Biogas Plant and




Power Plant Data) and The Emission Reduction Database system (consist of data for Emission
Reduction Calculation).

Both of the data are stored in the systems and also backed up by external storage device monthly.

2. Hard Copy Data
The hard copy data refer to the data which are not electronically stored. There several types of
hardcopy data as follow:

a. Logbook Data: these data are produced manually by BAJ staffs'. It consists the
values of the parameters which being recorded hourly. The logbook is stored in
Way Abung plant for spare/back up data in case the electronic or digital data are
not generated due to circumstances.

b. Manual Data: these data consist of parameters from the lab results or theoretical
calculation such as WCOD, NCVbiogas, fel, CO_X and lleaks. If the values are
from the lab results, the hard copy of the result is archived by BAJ staff and the
values are inserted to emission reduction database (and will be stored in the
system as well).

¢. Monitoring Report (MR): the MR is produced monthly according to the PDD. The
MR is basically electronic data (when it is still in word files) but also a hard copy
data (when it is already printed out). Both type of the data are stored by BAJ in
electronic storage device (for the word files) and archived in the document storage

(for the print out data).

All of above data are stored for the crediting period plus two years.



D. EMISSION REDUCTION FORMULA

D1. Baseline Emissions

EBL = ECH4_Iagoon_BL + ECOZ_power_BL ............................................................................................................

EBL
ECH4_Iagoon_BL

ECOZ_power_BL

ECH4_Iagoon_BL

M lagoon_anaerobic_BL

M lagoon_anaerobic_BL

EI:CH4
GWPchs

M lagoon_total_BL

M lagoon_aerobic_BL

M lagoon_chemical_ox_BL

MIagoon_deposition_BL

M lagoon_total_BL
MIagoon_input_BL

M input_total

I:in,total

MIagoon_input_BL

RIagoon

Total baseline emission (tCO.e)
The fugitive methane emissions from lagoons in the baseline case (tCO.e)

CO2 emissions from on site or off site fossil fuel power generation in the
baseline case that is displaced by generation based on biogas collected in
the anaerobic treatment facility (tCO,e)

= MIagoon_anaerobic_BL X EFcha X GWPCH4/1000 ...........................................................

= MIagoon_totaI_BL' Mlagoon_aerobic_BL' Mlagoon_chemical_ox_BL' Mlagoon_deposition_BL -----------------

= The amount of organic material removed by anaerobic processes in the
lagoon system in the baseline case (kgCOD)

= The methane emission factor (0.21 tCH,/tCOD)
= The Global Warming Potential of methane (21 tCO,e/tCHy,)

= The total amount of organic material removed in the lagoon system in the
baseline case (kgCOD)

= The amount of organic material degraded aerobically in the lagoon
system in the baseline case (kgCOD)

= The amount of organic material lost through chemical oxidation in the
lagoon system in the baseline case (kgCOD)

= The amount of organic material lost through deposition in the lagoon
system in the baseline case (kgCOD)

= MIagoon_input_BL X Rlagoon .................................................................................................

= Minput_totéu .....................................................................................................................

= Wcop,in,uasB X Fin,total .....................................................................................................

= Fin,UASBl,FMl + Fin,UASBZ,FM3 ...........................................................................................

The input of organic material into the lagoon system in the baseline case
(kgCOD)

Total organic material removal ratio of the lagoon (98.76%)



M input_total

Wcop,in,uAsB

I:in,total
I:in,UASBl,FMl

Fin,UASBZ,FM3

= The total amount of organic material fed into the wastewater treatment facility
(kgCOD)

= Wastewater organic material concentration entering the project treatment
facility (kgCOD/m°)

= Wastewater flows entering the project treatment facility (m®)
= Wastewater flows entering UASB 1 (m?)

= Wastewater flows entering UASB 2 (m?)

Miagoon_aerobic_BL =254 kg COD/ha/day x 29.83 ha X N0. Of dAYS .......ceviiiiiiiiiiiiiiiee e 8

MIagoonfchemicaIfoxﬁBL =0.651 x C_OX X 1000 x Fin,total ............................................................................ 9

C_OX = AVERAGE (C_OXoutfty : C_OXinuasg)

MIagoon_deposition_BL = MIagoon_input_BL X Rdeposition ..................................................................................... 10

no. of days = Number of days during monitoring period (d)

C_OX = Amount of chemical oxidizing agents entering system boundary (t/m3)

C_OXoutfty = Amount of chemical oxidizing agents of wastewater outlet factory (before
acidification pond) (t/m®)

C_OXinuass = Amount of chemical oxidizing agents of wastewater inlet UASB (after
acidification pond) (t/m?)

Fin total = Wastewater flows entering the project treatment facility (m3)

Rdeposition = Organic material deposition ratio of the lagoon (2.27%)

ECOZ_power_BL
EL

EL

CEF

EL;
EL;

2 EL X CEF oot e ettt s e 11
= [(ZELD) = EL7] 12000 . .eveeeeeeeeeeeeeeeeeee e eee e eees s eee e ees s ee e 12

= The amount of electricity displaced by the electricity generation from the biogas
collected from the anaerobic treatment facility (MWh)

= The carbon emission factor for the electricity displaced by the electricity
generated from the biogas ( 0.82 tCO,e/MWh)

= Electricity generated by biogas engine i (i=1, 2, 3, 4, 5, 6) (kwh)

= Electricity consumption by project treatment facility (kwh)

D2. Project Emissions

Eproject = ECH4_Iagoons + ECH4_NAWTF + ECH4_IC+Leaks ..................................................................................... 13

Eproject

= Total project emission (tCO.e)



ECH4_Iagoons

Echa_nawTr =

ECH4_IC+Leaks =

ECH4_Iagoon

M lagoon_anaerobic
M lagoon_anaerobic
M lagoon_total
Mlagoon_aerobic

M lagoon_chemical_ox

Mlagoon_deposition

M lagoon_total
Mlagoonfinput

RnawTe
Wcob,out,uASB
Fout,total
Mlagoonfinput
RnawTe
Wcob,out,uASB
Wcob,out,UASB1

Wcob,out,UASB2

Mlagoon_aerobic
M lagoon_chemical_ox

Mlagoonfdeposition

The fugitive methane emissions from lagoons (tCO.e)

The fugitive methane emissions from the new wastewater treatment facility
(tCOze)

The methane emissions from inefficient combustion and leaks (tCO,e)

= Mlagoon_anaerobic X EFCH4 X GWPCH4/1000 .................................................................

= Mlagoon_total - Mlagoon_aerobic' Mlagoon_chemical_ox' Mlagoon_deposition -----------------------------------

= The amount of organic material removed by anaerobic processes in the
lagoon system (kgCOD)

= The total amount of organic material removed in the lagoon system
(kgCOD)

= The amount of organic material degraded aerobically in the lagoon system
(kgCOD)

= The amount of organic material lost through chemical oxidation in the
lagoon system (kgCOD)

= The amount of organic material lost through deposition in the lagoon
system (kgCOD)

= M|agoon7inputx Rlagoon ...................................................................................................
= Minpuuomx (1 - RNAWTF) .............................................................................................

=1- WCOD,out,UASB/ VWV COD,IN,UASB -+ +xvererereurururannneasusararassasusararareassararaanassararareasasnsarnnnnsrans
= (Wcob,out,uassl X Fouuase,rms + Weop,out,uass2 X Fout,uaser,rme) | Fouttotal veeereereerveereennenn.

= Fin,UASBl,FMS +F TN, UASB2,FIMB  «+ e ssrsssnnnesunnesssanemssneissneisineisite ittt

= The input of organic material from the new project anaerobic wastewater
treatment facility into the lagoon system (kgCOD)

= The total organic material removal efficiency of the new project wastewater
treatment facility

= Wastewater organic material concentration entering the project treatment
facility (kgCOD/m®)

= Wastewater organic material concentration leaving UASB 1 (kgCOD/m?®)

= Wastewater organic material concentration leaving UASB 2 (kgCOD/ms)

= 254 kg COD/ha/day x 23.32 ha X NO. Of dAYS ...ceeeeiiiiiiiiiiiieee e

= 0.651 X C_OX X 1000 X Fifofalceeveeverereerrereemseesssssesessseesseoesesseeseseesssssseseseessees

= M|agoon7inputx Rdeposition ............................................................................................



ECH4_NAWTF = (ECH4_Iagoon_BL_ ECH4_Iagoon) X O0.00 e 24

The fugitive methane emissions from lagoons in the baseline case (tCO,e)

ECH4_Iagoon_BL

EcHa4_lagoons The fugitive methane emissions from lagoons (tCO.e)

Echa ic+Leaks = Ve X Cera X (L - o) X GWPeHa + PEfiare «oevvvvveeeeiiiiie ittt steee e sieee e 25
Ccha = fVenaengine X PcHan 11000 ......coiiiiii i 26
PEfiare = ZTMren X (1 - 7naren) X GWPCHa /1000 ....ooiiiiiiiiie et 27
TMge n VRGN X TVCHAR X DCHAN «vveeeerreeaneeanteeesteeesteeessteesataeesteeasteeesnbeeesaaeesnseeasaeeesnneeennneas 28
Ve = The biogas combustion process volume in electricity generation (Nm®)
fel = The proportion of biogas destroyed by electricity generation set (%)
fVcha,engine = Volumetric fraction of component CH4 in the biogas to gas engine (after

dryer) in the hour h
PEfare = The project emissions from flaring of the residual gas stream (tCO,e)
TMrah = Mass flow rate of methane in the residual gas in the hour h (kg)
Vepan = Volumetric fraction of component CH4 in the residual gas in the hour h
OCH4n = Density of methane at normal condition (0.7168 kgCH4/Nm30H4)
TMiare,h = Flare efficiency in hour h (%)

- A 90% default value shall be used if temperature exhaust gas of flare is
above 500°C and minimum flow rate of gas to flare is 600 m3/h.

- A 50% default value shall be used if temperature exhaust gas of flare is
above 500°C and minimum flow rate of gas to flare is not met (less than
600 m3/h).

- A zero default value shall be used if the temperature of exhaust gas at
any hour is less than 500°C.

FVRreh = Volumetric flow rate of the residual gas in dry basis at normal conditions in
hour h (Nm®)

Note:

There is a possibility that the calculation of the Project Emission will result in negative values.
This occurs when formula no.15:

Mlagoon_anaerobic = Mlagoon_total - Mlagoon_aerobic' Mlagoon_chemical_ox' Mlagoon_deposition

If Miagoon_total < Miagoon_aerobic = Miagoon_chemical ox = Miagoon_deposition this will result in negative value of

M lagoon_anaerobic.

In the end, this value will cause negative result of Project Emissions. Thus, for the conservative
approach, when the Project Emissions results in negative values, it will be considered as 0 (zero).



D3. Emissions Reductions

ER = EBL - Eproject ................................................................................................................................... 29

ER = Emissions reduction (tCOye)

It has to be verified that the emissions of CH4 from the lagoons in the baseline scenario are not

higher than the total emissions of biogas from the digester and the lagoons in the project scenario.

Therefore calculate:

ECH4_Iagoon_BL - (ECH4_Iagoon + ECH4_NAWTF + ECH4_COII) ................................................................................ 30
ECH4_COII = (Ve| X fVCH4,engine + Vies X fVCH4,h) X PcHan X GWPCH4 J1000 ... e 31
Echa_col = The amount of methane contained in the biogas collected from the anaerobic

treatment facility (tCO.e)

If the result of the equation (30) is positive, it will be used to deduct the result obtained through

the equation (29) in order to obtain the final emission reductions.

D4. Additional Formula

Additional formula which is also included in the project but excluded in the emission reduction

calculation is COD,emoved . The formula is described as follows:

COD removed — (F in,total X WcoD,in,UASB — Fout,total X WCOD,OUI,UASB) JL000 .ooiiiiiiiiiiiiii e 32

D5. Data And Parameters That Are Available At Validation

Below table shows the data and parameters that are available at validation as described in the
PDD Section B.6.2.



Table 4 Data and Parameters Available at Validation

Data/Parameter | Data Unit Description Source of data used Value applied
EFchs kg CHy kg | Methane emission factor Estimated by project 0.21
coD developer as a part of
feasibility study
Riageon % Organic material removal ratio | Estimated by project 98.76
developer as a part of
feasibility study
Raspcstion % Organic material deposition Estimated by project 2.27
ratio developer as a part of
feasibility study
Proportion of %o Proportion of methane emitted | IPCC default value 1
methane emitted from UASE digesters
from UASE
digesters
Lagoon Surface ha Total Lagoon area Project developer 23.32 (project
area scenario) /
29.83
(baseline
scenario)
CEF tCOx/MWh | Carbon emission factor for the | Calculated based on 0.82
electricity displaced by the ACMoo02
alectricity generated from the
biogas
Density of CH4 kg Density of methane at ACMDOO1 ver.04 0.7168
CHyNm® | standard condition (0 degree
CHa Celcius, 1.013 bar)




E. EMISSION REDUCTION CALCULATION

All parameters used to calculate emissions reduction are stored in a dedicated server. A
computer program has been developed to automatically calculate the emissions reduction and
generate a customized monitoring report. The work flow of the monitoring system is already

provided in the figure 3. The figure 4 below is focusing on the Emission Reduction Program work
flow:

Parameters

l1

SCADA System
(Biogas Plant
and Power
Plant)

i 2
SCADA
Database

Figure 4 Flowchart Emission Reduction Program

As shown in figure 4, step by step process can be stated as follows:
1.During this first process, the parameters are sending data to the SCADA system (see figure 3
for details parameters).
2.In the second step, the SCADA System is recording and storing the data from the first process
(see figure 3 for detail system).
3.The third step takes place when the Emission Reduction (ER) Program pulls data from the
SCADA System. This is conducted once in 24 hours.
4.During the fourth step, the manual data are inserted into the ER Program. Please kindly note
that there are two types of the manual data:
- The first type is the manual data input concerning the following values: such as
CO_X, W cop, NCV and f, values. These values are inserted into the ER Program
manually by the Document Controller of the program according to the
frequency of each parameter (daily, weekly or annually).
- The second type is the manual data originated from the log book. As informed during
the pre-verification, to support the digital data (stored and recorded in the SCADA



Database), the Document Controller also records the parameters values manually in

the log book. These manual data are used to complete the data from the SCADA

Database in case the digital data from the SCADA Database is not complete due to

circumstances.

5. The fifth step occurs when the ER Program stores the data as the result of activity number 4 in

the ER Program Local Database. The Local Database will be used to generate Monitoring Report.

6. Once a month, the Monitoring Report (MR) is generated. As previously described, the MR is

produced based on the Local Database according to the selected month.

For the emissions reduction calculation, there are assumptions which being taken as follows:

Table 5 Assumptions Table

ing this equation:

M-‘ogaa n_anaerabic =M lagoon_tatal ~
M-‘ogoa n_aerobic ~ M.‘Gg oon_chemical_ox ~

M-‘ogoa n_deposition

In the case when:
M-‘ogoan_ram.' < M-‘agaon_aemuf: - M.'ogoan_chem.‘co.'_ox -

M logoon_deposition

No. Case Assumptions Remarks
1. Incomplete data from the Datais completed
SCADA Databhase (Blank with manual data
data) from log book. This is
conducted for the
months March-
October 2009
2. Nil or Negative Values in The Nil or Negative values are excluded in
the SCADA Data the ER Calculation
3. Project Emission is negative | We take the conservative values by zero-

4. CH4 flare shows peculiar The values from CH4 engine are adopted to
values (negative, blanks, the CH4 flare based on the fact that these
very high/low values) two parameters are similar and placed in

the nearby location.

The CH4 flare is,
according to the
operators on the site,
experiencing some
malfunctions. The
adoption is
conducted for the
months March-
October 2009.




No. Case Assumptions Remarks

5. No flows into the UASE. BE is considered undefined in order to be
align with PE and ER. This means no ER is
If Flow in (Fin) =0 claimed)

2 ECH3g00n = undefined.

If ECH\;zp0n = undefined
=ER = undefined too (no
ER claimed)

However, if flow in (Fin) = 0,
it will NOT result in
ECH40g00n_50 =0, as in the
formula there are
M.':lglcoﬂ_:lercnlc_s.. and
Miggoon_depasition_sc that do
not depend on Fin, but
depending on Number of
Day.

If Fin =0, M Isgoon_totai 5. = O,
but M.‘agon.’._an:lercblc_s.. will not
be negative (because
M.':l;l.:.:-ﬂ_:lercmc_.h and
M.':lgcaﬂ_:leac.l.'rfaﬂ_ﬂl_ have
positive value).

The expected annual emissions reduction as per calculated in the PDD is 271,436 tCO.e
However, the actual emissions reduction depends on the actual values that are generated from

the parameters as the result of the project activity.

Emissions reduction achieved for each month is shown below:

Period tonnes CO,e
1 | 02 November — 30 November 2008 0
2 | 01 December — 31 December 2008 0
3 | 01 January — 31 January 2009 0
4 | 01 February — 28 February 2009 0
5 | 01 March — 31 March 2009 3,692
6 | 01 April — 30 April 2009 5,017
7 | 01 May — 31 May 2009 5,135
8 | 01 June — 30 June 2009 3,560
9 | 01 July — 31 July 2009 5,903




10 | 01 August — 31 August 2009 5,936
11 | 01 September — 30 September 2009 3,771
12 | 01 October — 31 October 2009 6,761

Detail information on each parameter and the emission reductions achieved is shown in Annex 2.
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ANNEX 1

MONITORING AND MEASURING EQUIPMENTS

No Equipment Manufacturer Type/Model Serial Number ﬁfggﬂqﬁfé
1 | Flowmeter FM1 Endress+Hauser Proline Promag 10 910A4C19000 Fin.uass1,Fm1
2 | Flowmeter FM3 Endress+Hauser Proline Promag 10 910A4C19000 Finuass2, FM3
3 | Flowmeter FM5 Flotech E FS800/C FT180 3108020269/080121/158 Foutuassi, Fms
4 | Flowmeter FM6 Flotech E FS800/C FT180 3108020268/080121/156 Foutuass2, Fms
5 | Flowmeter FM7 Endress+Hauser Promag 10 A5049219000 FinlagoonFm?
6 | Gas meter GM3 Endress+Hauser Proline t-mass 1 94021702000 Vel
7 | Gas meter GM4 Endress+Hauser Proline t-mass 1 9COADE02000 Vies » FVRah
8 ﬁgrm“o“p'e type N (Flare) | £ yress+Hauser | TAF 11/RIA 250 C80086040AA Toare
9 I'ereZSS“re transmitter to flare | ;g 265GS 265GS6505037035 Prare
10 | Gas analyzer to flare Dragger Polytron IR Ex 02/062.62.66 fVehan
11 | Gas analyzer to biogas engine | ADOS Ados Biogas 401 48921 fVera,engine
12 | Gas Analyzer spare ADOS Ados Biogas 401 48920 fVera,engine
13 | kWh meter engine 1 Carlo Gavazzi WM 3-96 AQ 1018 BG3130018100N EL,

14 | kWh meter engine 2 Carlo Gavazzi WM 3-96 AQ 1018 BG3130006100N EL,

15 | kWh meter engine 3 Carlo Gavazzi WM 3-96 AQ 1018 BG3130012100N ELs
16 | kWh meter engine 4 Carlo Gavazzi WM 3-96 AQ 1018 BG3130015100N EL,

17 | kWh meter engine 5 Carlo Gavazzi WM 3-96 AQ 1018 BG3130016100N ELs
18 | kWh meter engine 6 Carlo Gavazzi WM 3-96 AQ 1018 BG3130020100N ELg




Parameter

No Equipment Manufacturer Type/Model Serial Number monitored
19 | kWh meter digital internal Schneider Electric | S/ INEIDER PM 0016088548 EL,
consumption 800
WcoD,in,UASB»
20 | Colorimeter HACH DR 890 060890C60505 WcoD,out,UASB1:
Wcob,out,UASB2
WcoD,in,UASBs
21 | Analytical Balance Ohaus AR2130 1226181319 WCOD, out UASBLs
Wcob,out,UASB2
22 | Gas meter spare 1 Endress+Hauser Proline t-mass 1 A5024C02000
23 | Gas meter spare 2 Endress+Hauser Proline t-mass 1 A5024D02000




ANNEX 2
EMISSIONS REDUCTION CALCULATION

1. 02 November 2008 — 28 February 2009

As the meters were not entirely in place, during this period no emissions reduction calculation is conducted (ER = 0).

2. 01 March — 31 March 2009

) @) ®) 4) () (6) @) ®) 9) (10) )
The
amount of
electricity The
Wastewater Total organic displaced e
Wastewater Wastewater organic material by the Biogas sent to Volumetric [PIelfe
flows BRI organic material material removal electricity q generation fraction of emissions
. flows leaving ) . fici i . Surplus biogas facili d CH4 Methane from
Date/month/year enteﬂng project concemratlon concgntratlon efficiency o generatlon sent to flare acl. |ty an gompongnt concentration flaring of
project entering the leaving the the new from the used for in the biogas to A
treatment . . . . system . e in biogas the
treatment faC|I|ty pI’OJeCt treatment pI'O]eCI pI'O]eCI blogas eIectr|C|ty gas engine in the residual
facility facility treatment wastewater collected generation hour h -
facility facility from the st?eam
anaerobic
treatment
facility
Fin,total Fouttotal Wcop,in,UASB Wecop,outuass Rnawte EL Vies Vel Vena engine Cchia PEfiare
m3 m3 kgCOD/m3 kgCOD/m3 - MWh Nm3 Nm3 Nm3 L Cgéé;\éms tCO2e
1 5,539.000000 | 13,196.000000 | 9.554333 0.370731 0.961198 28.807300 | 0.000000 12,892.000000 | 68.833333333333 | 0.000493 0.000000
2 5,591.000000 | 13,447.000000 | 9.396667 0.328268 0.965065 29.539800 | 0.000000 18,534.000000 | 66.809523809524 | 0.000479 0.000000
3 5,356.000000 | 12,580.000000 | 11.284333 0.351942 0.968811 46.369200 | 2,070.000000 | 21,333.000000 | 67 0.000480 20.922940
4 4,588.000000 | 10,834.000000 | 11.555667 0.382212 0.966924 30.952500 | 2,836.000000 | 15,499.000000 | 66.952380952381 | 0-000480 0.081135
5 4,976.000000 | 11,593.000000 | 10.158000 0.351497 0.965397 38.022200 | 696.000000 17,950.000000 | 67.958333333333 | 0.000487 7.124189
6 5,558.000000 | 12,785.000000 | 9.409667 0.335190 0.964378 30.263600 | 1,667.000000 | 15,451.000000 | 69.478260869565 | 0-000498 17.454775
7 5,433.000000 | 12,828.000000 | 10.160333 0.376319 0.962962 27.538300 | 8,018.000000 | 14,508.000000 | 68.529411764706 | 0-000491 30.119449
8 4,765.000000 | 11,575.000000 | 11.271667 0.391654 0.965253 27.404800 | 11,602.000000 | 9,638.000000 | 67.176470588235 | 0-000482 51.110277
9 4,335.000000 | 9,764.000000 | 11.726000 0.398777 0.965992 0.451100 | 2,378.000000 | 1,238.000000 | 69.2 0.000496 24.792865




10 4,676.000000 | 11,126.000000 | 11.274333 0.417684 0.962953 -4.395600 | 0.000000 0.000000 0 0.000000 0.000000
11 4,544.000000 | 10,814.000000 | 11.638667 0.423733 0.963593 -4.432000 | 0.000000 0.000000 0 0.000000 0.000000
12 4,248.000000 | 8,338.000000 | 11.535000 0.357773 0.968984 -4.564500 | 0.000000 0.000000 0 0.000000 0.000000
13 4,781.000000 | 12,651.000000 | 10.034333 0.373197 0.962808 -4.228700 | 0.000000 0.000000 0 0.000000 0.000000
14 4,749.000000 | 12,630.000000 | 9.636667 0.355377 0.963122 -4.196400 | 0.000000 0.000000 0 0.000000 0.000000
15 4,301.000000 | 11,678.000000 | 11.395000 0.417749 0.963339 -4.433400 | 0.000000 0.000000 0 0.000000 0.000000
16 4,287.000000 | 11,594.000000 | 11.582000 0.389324 0.966385 11.310200 | 0.000000 12,521.000000 | 69.444444444444 | 0.000498 0.000000
17 4,963.000000 | 12,559.000000 | 9.765333 0.369344 0.962178 35.910100 | 676.000000 18,522.000000 | 68.958333333333 | 0-000494 6.894634
18 5,522.000000 | 13,669.000000 | 9.903667 0.372636 0.962374 44.193700 | 1,306.000000 | 21,918.000000 | 69.818181818182 | 0-000500 11.220357
19 5,685.000000 | 13,999.000000 | 9.247000 0.336447 0.963616 48.029500 | 262.000000 24,150.000000 | 70 0.000502 2.760684
20 5,536.000000 | 13,797.000000 | 10.128667 0.412475 0.959276 47.734400 | 1,420.000000 | 24,455.000000 | 68.916666666667 | 0-000494 14.534081
21 4,936.000000 | 11,875.000000 | 11.310000 0.386181 0.965855 28.141200 | 8,092.000000 | 16,101.000000 | 68.214285714286 | 0-000489 11.135158
22 4,608.000000 | 11,943.000000 | 11.610333 0.381235 0.967164 36.534300 | 4,292.000000 | 20,089.000000 | 67.789473684211 | 0-000486 11.502146
23 4,829.000000 | 12,028.000000 | 10.627000 0.406197 0.961777 48.279300 | 2,038.000000 | 21,345.000000 | 68.791666666667 | 0-000493 21.162430
24 4,846.000000 | 11,966.000000 | 11.140000 0.384858 0.965453 17.054800 | 9,250.000000 | 10,213.000000 | 69 0.000495 28.084912
25 4,504.000000 | 11,671.000000 | 11.545000 0.403776 0.965026 0.510700 | 8,618.000000 | 8,922.000000 | 68.5 0.000491 79.083046
26 4,455.000000 | 11,771.000000 | 12.171000 0.449067 0.963104 44510500 | 2,468.000000 | 22,454.000000 | 69.083333333333 | 0-000495 25.750072
27 4,326.000000 | 11,193.000000 | 11.997000 0.413056 0.965570 32438700 | 1,628.000000 | 18,574.000000 | 69 0.000495 16.909111
28 4,421.000000 | 11,317.000000 | 11.876000 0.448402 0.962243 35.274400 | 2,746.000000 | 17,707.000000 | 69.041666666667 | 0-000495 28.552753
29 4,475.000000 | 11,308.000000 | 11.705333 0.399291 0.965888 42.621800 | 1,456.000000 | 19,424.000000 | 69.583333333333 | 0-000499 15.257819
30 4,572.000000 | 11,636.000000 | 11.547000 0.398117 0.965522 42.904000 | 336.000000 21,641.000000 | 69.458333333333 | 0.000498 3.540419
31 4,552.000000 | 11,937.000000 | 12.139333 0.397431 0.967261 41.384900 | 0.000000 21,315.000000 | 68.833333333333 | 0.000493 0.000000
TOTAL N/A N/A N/A N/A




(12) (13) (14) (15) (16) a7 (18) (19) (20) (21) (22)
Volume of
flow of
wastewater
\f/olur_netric Volumetric flow Minimum proggﬁion Acrt?g;?;:lf direé:l}:);éﬁtthe Organic material
ractlon_ G rgte & the_ Temperature flow rate for Operating of biogas oxidizing wastewater Loss of FEMEEE i ; s
Date/month/year :22:232? 9'2 ; t;! re;r.%a; S?: Ztl n exr:gut:teg - tht_s pressure of destroy_e(_i agents treatment biogas_from walfatg\{;/;ter BIOQ%ZITJZIO”“C
normal condition nqrmal condition of the flare gggzg‘;?e% flare system bgye‘::zf;::gﬁy Zr;,t;re"r]ﬁ Sg;;zgfr%d pipeline =(1+3)x(4-
in hour h in the hour h o boundary  p— 6) /1000
wastewater
treatment
facility
Veran FVreh Thare Vi flare Phiare fel C_OX Fin,lagoon,Fm7 lieaks CODremoved NCVyiogas
- Nm3/h °C Nm3/h mBar - t/m3 m3 - tCOD JINm?

1 68.833333333333 | 0 0.000000 0 0.000000 0.812000 0.000070 0 0.000000 48.029291 24128
2 66.809523809524 | O 0.000000 0 0.000000 0.812000 0.000070 0 0.000000 48.122545 24128
3 67 147.85714285714 | ( 000000 10 0.000000 0.812000 0.000070 0 0.000000 56.011453 24128
4 66.952380952381 | 472.66666666667 | 0.000000 1 0.000000 0.812000 0.000070 0 0.000000 48.876519 24128
5 67.958333333333 | 116 0.000000 1 0.000000 0.812000 0.000070 0 0.000000 46.471299 24128
6 69.478260869565 | 238.14285714286 | 000000 65 0.000000 0.812000 0.000070 0 0.000000 48.013520 24128
7 68.529411764706 | 445.44444444444 | (000000 40 0.000000 0.812000 0.000070 0 0.000000 50.373674 24128
8 67.176470588235 | 580.1 0.000000 31 0.000000 0.812000 0.000017 0 0.000000 49.176100 24128
9 69.2 594.5 0.000000 565 0.000000 0.812000 0.000017 0 0.000000 46.938555 24128
10 0 0 0.000000 0 0.000000 0.812000 0.000017 0 0.000000 48.071625 24128
11 0 0 0.000000 0 0.000000 0.812000 0.000017 0 0.000000 48.303857 24128
12 0 0 0.000000 0 0.000000 0.812000 0.000017 0 0.000000 46.017572 24128
13 0 0 0.000000 0 0.000000 0.812000 0.000017 0 0.000000 43.252829 24128
14 0 0 0.000000 0 0.000000 0.812000 0.000017 0 0.000000 41.276120 24128
15 0 0 0.000000 0 0.000000 0.812000 0.000000 0 0.000000 44.131424 24128
16 69.444444444444 | O 0.000000 0 0.000000 0.812000 0.000000 0 0.000000 45.138209 24128
17 68.958333333333 | 84.5 0.000000 29 0.000000 0.812000 0.000000 0 0.000000 43.826754 24128
18 69.818181818182 | 163.25 0.000000 92 0.000000 0.812000 0.000000 0 0.000000 49.594488 24128
19 70 131 0.000000 131 0.000000 0.812000 0.000000 0 0.000000 47.859269 24128




20 68.916666666667 | 236.66666666667 | 0000000 6 0.000000 0.812000 0.000000 0 0.000000 50.381384 24128
21 68.214285714286 | 578 0.000000 28 0.000000 0.812000 0.000000 0 0.000000 51.240257 24128
22 67.789473684211 | 357.66666666667 | 0.000000 18 0.000000 0.812000 0.000023 0 0.000000 48.947327 24128
23 68.791666666667 | 169.83333333333 | 0000000 34 0.000000 0.812000 0.000023 0 0.000000 46.432046 24128
25 685 615.57142857143 | (000000 156 0.000000 0.812000 0.000023 0 0.000000 47 286208 24128
26 69.083333333333 | 176.28571428571 | (000000 90 0.000000 0.812000 0.000023 0 0.000000 48.935835 24128
27 69 162.8 0.000000 47 0.000000 0.812000 0.000023 0 0.000000 47.275691 24128
28 69.041666666667 | 137-3 0.000000 53 0.000000 0.812000 0.000023 0 0.000000 47.429226 24128
29 69.583333333333 | 121.33333333333 | .000000 6 0.000000 0.812000 0.000311 0 0.000000 47.866186 24128
30 69.458333333333 | 168 0.000000 168 0.000000 0.812000 0.000311 0 0.000000 48.160397 24128
31 68.833333333333 | 0 0.000000 0 0.000000 0.812000 0.000311 0 0.000000 50.514113 24128
TOTAL N/A N/A N/A N/A N/A N/A N/A N/A
Baseline Emissions Project Emissions
CO2 emissions from on
L site or off site fossil fuel .
;:?Ag\;z power generation in the The fugitive The project The methane T;eeiﬂglr?;/e
— baseline case that is g g emissions from emissions from - g
emissions . ) Total baseline methane A PP emissions from Total project
Date/month/year displaced by generation S . flaring of the inefficient Ut
from lagoons - emission emissions from . : the new emission
in the baseline based on biogas lagoons residual gas combustion and wastewater
collected in the 9 stream leaks L
case h treatment facility
anaerobic treatment
facility
ECH47IagooniBL ECOproweriBL EBL ECH47Iagoons PEfIare ECH47IC+Leaks ECH47NAWTF Eproject
tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e
1 190.665244 23.621986 214.287230 0.000000 0.000000 25.112748 1.906652 27.019400
2 189.017865 24.222636 213.240501 0.000000 0.000000 35.041499 1.890179 36.931678
3 222.690276 38.022744 260.713020 0.000000 0.000000 61.371390 2.226903 63.598292
4 191.264578 25.381050 216.645628 0.000000 0.000000 29.447138 1.912646 31.359784




5 180.671193 31.178204 211.849397 0.000000 0.000000 41.645105 1.806712 43.451817
6 188.012453 24.816152 212.828605 0.000000 0.000000 47.834279 1.880125 49.714403
7 200.386879 22.581406 222.968285 0.000000 0.000000 58.255276 2.003869 60.259145
8 194.897410 22.471936 217.369346 0.000000 0.000000 69.432546 1.948974 71.381520
9 182.675085 0.369902 183.044987 0.000000 0.000000 27.217251 1.826751 29.044002
10 190.686105 -3.604392 187.081713 0.000000 0.000000 0.000000 1.906861 1.906861
11 191.404562 -3.634240 187.770322 0.000000 0.000000 0.000000 1.914046 1.914046
12 174.885813 -3.742890 171.142923 0.000000 0.000000 0.000000 1.748858 1.748858
13 170.491537 -3.467534 167.024003 0.000000 0.000000 0.000000 1.704915 1.704915
14 161.090723 -3.441048 157.649675 0.000000 0.000000 0.000000 1.610907 1.610907
15 175.133570 -3.635388 171.498182 0.000000 0.000000 0.000000 1.751336 1.751336
16 177.866006 9.274364 187.140370 0.000000 0.000000 24.606603 1.778660 26.385263
17 172.816414 29.446282 202.262696 0.000000 0.000000 43.039763 1.728164 44.767927
18 199.295295 36.238834 235.534129 0.000000 0.000000 54.526011 1.992953 56.518964
19 190.279135 39.384190 229.663325 0.000000 0.000000 50.600589 1.902791 52.503381
20 205.185574 39.142208 244.327782 0.000000 0.000000 62.228446 2.051856 64.280301
21 204.138202 23.075784 227.213986 0.000000 0.000000 42.216755 2.041382 44.258137
22 193.942300 29.958126 223.900426 0.000000 0.000000 50.040727 1.939423 51.980150
23 184.640382 39.589026 224.229408 0.000000 0.000000 62.715885 1.846404 64.562289
24 195.986460 13.984936 209.971396 0.000000 0.000000 48.027319 1.959865 49.987183
25 187.558856 0.418774 187.977630 0.000000 0.000000 96.378339 1.875589 98.253928
26 197.021901 36.498610 233.520511 0.000000 0.000000 69.647810 1.970219 71.618029
27 187.146355 26.599734 213.746089 0.000000 0.000000 53.177618 1.871464 55.049081
28 189.713622 28.925008 218.638630 0.000000 0.000000 63.149192 1.897136 65.046328
29 185.482442 34.949876 220.432318 0.000000 0.000000 53.506727 1.854824 55.361551
30 187.146886 35.181280 222.328166 0.000000 0.000000 46.078395 1.871469 47.949864
31 197.655380 33.935618 231.590998 0.000000 0.000000 41.520185 1.976554 43.496739

TOTAL




3. 01 April =30 April 2009

@) @) ®) 4) ®) ®) @) ®) ©) (10) an
The
amount of
electricity
Wastewater Total organic displaced
Wastewater W Wastewater organic material by the Biogas sent to Volumetric The project
astewater . . . .. . . L
flows flows leaving organic material material removal electricity Surplus biogas generation fraction of Ve emissions
Date/monthiyear entgrlng project conceptratlon conce_ntratlon efficiency of generation S i Gl facility and gompongnt CH4 A - from flaring
project entering the leaving the the new from the used for in the biogas to . of the
treatment . . . 3 system - e in biogas .
treatment facility project treatment project project biogas electricity gas engine in the residual
facility facility treatment wastewater collected generation hour h gas stream
facility facility from the
anaerobic
treatment
facility
Fin,total Fouttotal Weop,in,UASB Weop,out,uass Rnawte EL Vies Vel Veha,engine CcHa PEfiare
m3 m3 kgCOD/m3 kgCOD/m3 : MWh Nm3 Nm3 Nm3 t C;ﬁ g’ a':m 1Co2e
1 4,410.000000 | 11,406.000000 | 11.924333 0.408111 0.965775 36.045410 | 1,158.000000 | 19,512.000000 | 68.375 0.000490 11.853177
2 4,456.000000 | 11,615.000000 | 12.106333 0.381010 0.968528 39.631790 | 2,692.000000 | 22,146.000000 | 67.916666666667 | 0-000487 27.488370
3 4,271.000000 | 10,769.000000 | 12.737667 0.412054 0.967651 32.639720 | 2,900.000000 | 21,606.000000 | 67.5 0.000484 29.506047
4 4,276.000000 | 10,728.000000 | 12.218333 0.422775 0.965398 36.559510 | 1,012.000000 | 22,000.000000 | 68.208333333333 | 0.000489 10.403592
5 4,601.000000 | 19,238.000000 | 12.046667 0.340775 0.971712 25.404410 | 2,720.000000 | 19,934.000000 | 68.75 0.000493 28.251095
6 3,786.000000 | 10,804.000000 | 12.145000 0.450393 0.962915 23.500250 | 1,358.000000 | 17,740.000000 | 68.75 0.000493 14.102366
7 3,102.000000 | 10,152.000000 | 10.536000 0.357109 0.966106 25.356880 | 756.000000 11,476.000000 | 69.125 0.000495 7.918676
8 3,619.000000 | 11,200.000000 | 9.867000 0.349324 0.964597 27.510420 | 212.000000 14,066.000000 | 69.5 0.000498 2.218482
9 3,164.000000 | 2,889.000000 | 12.143000 0.367041 0.969773 8.337890 | 0.000000 5,558.000000 | 69.833333333333 | 0-000501 0.000000
10 3,505.000000 | 7,245.000000 | 11.287500 0.311019 0.972446 14.482570 | 0.000000 9,852.000000 | 69.230769230769 | 0-000496 0.000000
11 7,195.000000 | 10,998.000000 | 11.473667 0.362609 0.968396 44.732700 | 0.000000 20,980.000000 | 68.913043478261 | 0-000494 0.000000
12 4,535.000000 | 12,008.000000 | 12.630333 0.433096 0.965710 48.193460 | 270.000000 23,878.000000 | 67.9 0.000487 0.102359
13 4,325.000000 | 11,398.000000 | 12.248000 0.484404 0.960450 27.923420 | 8,768.000000 | 15,350.000000 | 67.894736842105 | 0.000487 57.771292
14 4,649.000000 | 12,167.000000 | 11.094333 0.420592 0.962089 42.197590 | 0.000000 20,208.000000 | 68.347826086957 | 0-000490 0.000000
15 5,064.000000 | 12,764.000000 | 11.660333 0.487149 0.958222 45.513740 | 1,222.000000 | 23,580.000000 | 66.5 0.000477 12.213691
16 5,115.000000 | 12,676.000000 | 12.047667 0.480243 0.960138 52.345740 | 1,018.000000 | 25,882.000000 | 66.25 0.000475 10.113675
17 4,510.000000 | 21,688.000000 | 12.238667 0.634879 0.948125 45.052980 | 4,718.000000 | 22,542.000000 | 66 0.000473 46.941705




18 4,965.000000 | 62,502.000000 | 12.685000 0.543324 0.957168 47.310630 | 3,834.000000 | 23,462.000000 | 65.958333333333 | 0.000473 38.047758
19 5,481.000000 | 81,834.000000 | 12.499333 0.526876 0.957848 52.415500 | 830.000000 25,690.000000 | 67.954545801336 | 0-000487 8.291061
20 6,199.000000 | 6,885.000000 | 10.116000 0.503699 0.950208 39.284210 | 4,966.000000 | 19,684.000000 | 66.855000495911 | 0-000479 50.090413
21 6,668.000000 | 6,752.000000 | 10.528667 0.510295 0.951533 49.947050 | 2,460.000000 | 24,462.000000 | 67.199166933695 | 0-000482 25.006354
22 6,976.000000 | 6,676.000000 | 9.645000 0.494233 0.948758 62.987530 | 624.000000 54,738.000000 | 68.13499991099 | 0-000488 6.489944
23 6,740.000000 | 6,665.000000 | 10.791000 0.569507 0.947224 62.860050 | 0.000000 29,190.000000 | 67.490416844686 | 0-000484 0.000000
24 5,448.000000 | 6,989.000000 | 13.332667 0.605153 0.954611 56.542300 | 0.000000 30,574.000000 | 65.509166717529 | 0-000470 0.000000
25 4,806.000000 | 8,867.000000 | 14.323333 0.655948 0.954204 37.689610 | 2,386.000000 | 16,576.000000 | 54.757916539287 | 0-000393 23.565857
26 4,869.000000 | 12,269.000000 | 14.121000 0.627416 0.955569 37.275780 | 7,536.000000 | 18,732.000000 | 66.011666615804 | 0-000473 74.882288
27 5,031.000000 | 12,519.000000 | 13.177667 0.611917 0.953564 34.592480 | 5,564.000000 | 18,124.000000 | 65.918332417806 | 0-000473 55.372478
28 5,318.000000 | 12,124.000000 | 13.023667 0.587946 0.954856 50.520010 | 4,128.000000 | 24,192.000000 | 65.839583396912 | 0-000472 40.697781
29 5,141.000000 | 12,463.000000 | 13.393000 0.584445 0.956362 35.999800 | 12,116.000000 | 17,158.000000 | 65.574582735697 | 0-000470 119.547052
30 4,854.000000 | 12,150.000000 | 13.706333 0.663507 0.951591 17.787100 | 9,060.000000 | 11,066.000000 | 48.929999961518 | 0-000351 88.940449
TOTAL N/A N/A N/A N/A
(12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)
The e Volume of flow of Organic
Volumetric Volumetric flow Minimum proportion . wastewater directly material
. . . chemical
fraction of rate of the f flow rate Operating of biogas S to the current Loss of removed
D — methane in the residual gas in tﬁzzzﬁ:}:{ € {';; for the pressure of destroyed oglde"ﬁ'tr;g wastewater biogas from Biogas calorific
Y residual gas at dry basis at 9 operation flare by gen treatment system from wastewater value
. " of the flare - entering b L L
normal condition normal condition of flare system electricity e — and bypassing the pipeline facility
in hour h in the hour h system generation bo)l/m akT new wastewater =(1+3)x (4
set Y treatment facility — 6) /1000
fV(:Hzl,h FVRG,h Tflare Vmin,flare P'Iare fel C_OX Fin,lagoon,FM7 IIeaks CODremoved NCVbiogas
- Nm3/h °C Nm3/h mBar - t/m3 m3 - tCOD JINm?®
1 68.375 193 0.000000 32 0.000000 | 0.812000 | 0.000311 | g 0.000000 | 47.931399 | 24128
2 67.916666666667 | 224.33333333333 | 3971 975562500 | 37 0.000000 | 0.812000 | 0.000311 | g 0.000000 | 49.520393 | 24128




207.14285714286

28

0.000000

0.812000

0.000311

3 67.5 4,043,268.739130 0 0.000000 | 49.965169 | 24128
4 68.208333333333 | 101.2 4,129,289.416667 | 44 0.000000 | 0.812000 | 0.000311 | g 0.000000 47.710063 | 24128
5 68.75 226.66666666667 | 4215 684.916667 | 42 0.000000 | 0.812000 | 0.000033 | g 0.000000 | 48870879 | 24128
6 68.75 113.16666666667 | 4 301,054.173913 | 1 0.000000 0.812000 0.000033 | ¢ 0.000000 41.114921 | 24128
7 69.125 189 4,385,227.043478 | 157 0.000000 0.812000 0.000033 | o 0.000000 29.057300 | 24128
8 69.5 35.333333333333 | 4,445,066.583333 | 8 0.000000 | 0.812000 | 0.000033 | g 0.000000 31.796245 | 24128
9 69.833333333333 | O 656,260.768633 | O 0.000000 | 0.812000 | 0.000033 | g 0.000000 37.360071 | 24128
10 69.230769230769 | 0 52,529.396484 0 0.000000 | 0.812000 | 0.000033 | g 0.000000 37.300356 | 24128
11 68.913043478261 | O 0.611111 0 0.430000 0.812000 0.000033 | 140.049996972084 | 0.000000 78.565054 | 24128
12 67.9 67.5 2,336.562458 10 0.000000 0.812000 0.000018 | 798.000009924173 | 0.000000 52.077948 | 24128
13 67.894736842105 | 730.66666666667 | 11 658534607 1 0.000000 | 0.812000 | 0.000018 | g22 499998450279 | 0.000000 47.451368 | 24128
14 68.347826086957 | O 21,484.677490 0 0.000000 | 0.812000 | 0.000018 | 7.00000001490116 | 0.000000 46.460209 | 24128
15 66.5 101.83333333333 | 31,375.347819 27 0.000000 0.812000 0.000018 | 745 249993681908 | 0.000000 52.829954 | 24128
16 66.25 169.66666666667 | 41 266.723958 65 0.000000 0.812000 0.000018 | 441.999988764524 | 0.000000 55.536259 | 24128
17 66 294.875 32,681.779139 23 0.000000 0.812000 0.000018 | 597.949999779463 | 0.000000 41.427135 | 24128
18 65.958333333333 | 239.625 214.277282 72 5.376667 | 0.812000 | 0.000018 | 536 184981271625 | 0.000000 20.022182 | 24128
19 67.954545801336 | 103.75 681.795635 5 7.694286 | 0.812000 | 0.000035 | 394.045690059662 | 0.000000 25392491 | 24128
20 66.855000495911 | 225.72727272727 | 1 300.000000 8 6.332000 0.812000 0.000035 | 674.996503477916 | 0.000000 59.241116 | 24128
21 67.199166933695 | 205 0.000000 68 6.635833 0.812000 0.000035 | 968.998052217066 | 0.000000 66.759638 | 24128
22 68.13499991099 | 156 0.000000 147 8.332917 0.812000 0.000035 | 151.39643317461 | 0.000000 63.984023 | 24128
23 67.490416844686 | O 0.000000 0 7.802917 | 0.812000 | 0.000035 | 134 619181543589 | 0.000000 68.935578 | 24128
24 65.509166717529 | 0 0.000000 0 7.908333 | 0.812000 | 0.000035 | 1309.42420297861 | 0.000000 68.406956 | 24128
25 54.757916539287 | 29825 0.000000 282 15.045833 | 0.812000 0.000035 | 1126.2989185378 | 0.000000 63.021653 | 24128
26 66.011666615804 | 314 982.249600 2711 4.910417 0.812000 0.000021 | 1792.12413066626 | 0.000000 61.057386 | 24128
27 65.918332417806 | 5°6.4 1,007.794006 306 11.150417 | 0.812000 | 0.000021 | 892 409907221794 | 0.000000 58.636254 | 24128
28 65.839583396912 | 294.85714285714 | 1 008.420269 92 9.790000 | 0.812000 | 0.000021 | 1444 34218443558 | 0.000000 62.131605 | 24128
29 65.574582735697 | ©04.83333333333 | 1 017.004280 274 11.477500 | 0.812000 | 0.000021 | 854.12866399216 | 0.000000 61.569475 | 24128
30 48.929999961518 | ©66.25 1,018.805303 343 29.901304 | 0.812000 0.000021 | 1150.10629588272 | 0.000000 58.468929 | 24128

TOTAL N/A N/A N/A N/A N/A N/A N/A N/A




Baseline Emissions

Project Emissions

CO2 emissions from on
" site or off site fossil fuel "
emissions _baselme eaiste il IS Total baseline methane emissions 72l emissions Ufeli emissions from Total project
Date/month/year from lagoons displaced by generation TS i flarl_ng of the |neff|9|ent the new e
T (2 hEeEie based on l?logas lagoons residual gas combustion and wastewater
case collecyed in the stream leaks treatment facility
anaerobic treatment
facility

ECH4_Iagoon_BL Ecoz_power_BL EBL ECH4_Iagoons PEflare ECH4_IC+Leaks ECH4_NAWTF Eproiecl

tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e

1 186.412583 29.557236 215.969819 0.000000 0.000000 49.608159 1.864126 51.472285
2 192.156496 32.498068 224.654564 0.000000 0.000000 70.052797 1.921565 71.974362
3 194.265333 26.764570 221.029904 0.000000 0.000000 70.777835 1.942653 72.720488
4 185.082462 29.978798 215.061260 0.000000 0.000000 52.868996 1.850825 54.719821
5 202.007858 20.831616 222.839474 0.000000 0.000000 67.034175 2.020079 69.054254
6 161.890523 19.270205 181.160728 0.000000 0.000000 48.616856 1.618905 50.235761
7 105.367502 20.792642 126.160144 0.000000 0.000000 30.367874 1.053675 31.421549
8 118.195382 22.558544 140.753927 0.000000 0.000000 29.883474 1.181954 31.065428
9 129.777153 6.837070 136.614223 0.000000 0.000000 10.983897 1.297772 12.281669
10 134.605689 11.875707 146.481396 0.000000 0.000000 19.301840 1.346057 20.647896
11 317.193235 36.680814 353.874049 0.000000 0.430000 40.914953 3.171932 44.086885
12 210.084318 39.518637 249.602955 0.000000 0.000000 45.984414 2.100843 48.085257
13 191.772394 22.897204 214.669598 0.000000 0.000000 87.264338 1.917724 89.182062
14 185.819460 34.602024 220.421483 0.000000 0.000000 39.086176 1.858195 40.944370
15 217.586027 37.321267 254.907294 0.000000 0.000000 56.588918 2.175860 58.764779
16 228.544332 42.923507 271.467838 0.000000 0.000000 58.637928 2.285443 60.923371
17 201.225519 36.943444 238.168962 0.000000 0.000000 89.044558 2.012255 91.056813
18 234.327289 38.794717 273.122005 0.000000 5.376667 81.841277 2.343273 84.184550
19 257.561392 42.980710 300.542102 0.000000 7.694286 57.694566 2.575614 60.270180
20 232.810892 32.213052 265.023944 0.000000 6.332000 87.331503 2.328109 89.659612
21 264.661643 40.956581 305.618224 0.000000 6.635833 71.525420 2.646616 74.172037

22 252.198914 51.649775 303.848688 0.000000 8.332917 112.034133 2.521989 114.556122
23 275.403962 51.545241 326.949203 0.000000 7.802917 55.750831 2.754040 58.504871




24 275.128138 46.364686 321.492824 0.000000 7.908333 56.679952 2.751281 59.431234
25 259.028787 30.905480 289.934267 0.000000 15.045833 49.252171 2.590288 51.842459
26 258.862092 30.566140 289.428232 0.000000 4.910417 109.875192 2.588621 112.463813
27 248.391774 28.365834 276.757607 0.000000 11.150417 89.181718 2.483918 91.665635
28 260.982844 41.426408 302.409252 0.000000 9.790000 85.772600 2.609828 88.382428
29 259.263933 29.519836 288.783769 0.000000 11.477500 151.387365 2.592639 153.980005
30 249.396823 14.585422 263.982245 0.000000 29.901304 104.263351 2.493968 106.757319
TOTAL

4. 01 May — 31 May 2009

) @) ®) 4) ®) ©) @) ®8) 9) (10) a1
The
amount of
electricity
Wastewater Total organic displaced
Wastewater . Wastewater organic material by the Biogas sent to Volumetric The project
flows flows leaving organic material material removal electricity Surplus biogas generation fraction of Ve emissions
Date/month/year ente_rlng project conce_ntratlon conce_ntratlon efficiency of generation S o (T facility and (_:ompon_ent CH4 R from flaring
project entering the leaving the the new from the used for in the biogas to R 1o of the
treatment . . . 5 system - oA in biogas .
treatment facility project treatment project project biogas electricity gas engine in the residual
facility facility treatment wastewater collected generation hour h gas stream
facility facility from the
anaerobic
treatment
facility
Fin,to&al Foul,&olal WCOD,in,UASB WCOD,ouI,UASB RNAWTF EL Vres Vel fVCHA,engine CCH4 PEflare
m3 m3 kgCOD/m3 kgCOD/m3 : MWh Nm3 Nm3 Nm3 t C;ﬁ g’ a':m 1Co2e
1 5,176.049992 | 12,435.870056 | 13.519333 0.599849 0.955630 -4.200310 | 0.000000 0.000000 66.247501373291 | 0-000475 0.000000
2 5,088.349989 | 12,102.179932 | 12.649667 0.625355 0.950563 1.796370 | 1,022.000000 | 3,488.000000 | 57.10999948484g | 0.000409 10.122763
3 5,273.050034 | 12,723.129898 | 12.284667 0.452392 0.963174 23532070 | 7,414.000000 | 15,422.000000 | 65.313334782918 | 0.000468 72.693442
4 5,521.450005 | 12,663.409958 | 12.537333 0.606682 0.951610 22.476750 | 15,894.000000 | 14,158.000000 | 65.955000718435 | 0-000473 159.259240
5 5,437.600040 | 13,143.650009 | 12.553667 0.595970 0.952526 31.314690 | 12,966.000000 | 16,146.000000 | 63.748750177523 | 0-000457 129.561629
6 4,620.049989 | 11,081.610044 | 13.007333 0.533008 0.959022 20.096170 | 4,788.000000 | 10,778.000000 | 54.95041686995 | 0.000394 45.822996
7 3,288.249994 | 8,306.230035 | 13.084333 0.430978 0.967061 1.011380 | 2,278.000000 | 4,026.000000 | 31.716190708003 | 0-000227 14.897907




8 6,070.300011 | 13,993.189941 | 11.351000 0.445751 0.960730 53.260920 | 1,250.000000 | 26,538.000000 | 67.465000152588 | 0-000484 12.700017
9 5,910.499962 | 13,199.420021 | 12.399333 0.483324 0.961020 47.134200 | 2,002.000000 | 23,686.000000 | 65.681250254313 | 0-000471 19.819355
10 5,229.750019 | 12,468.360001 | 14.253000 0.591847 0.958476 43.892200 | 4,028.000000 | 22,180.000000 | 65.297916253408 | 0-000468 39.831495
11 5,339.400009 | 12,381.740005 | 12.453333 0.597332 0.952034 46.425630 | 4,380.000000 | 24,026.000000 | 66.336249669393 | 0-000475 43.596661
12 5,070.999975 | 12,133.999943 | 13.434333 0.529889 0.960557 54.781550 | 3,406.000000 | 27,094.000000 | 65.706250826518 | 0-000471 33.608367
13 5,031.800003 | 12,543.679901 | 14.304333 0.513900 0.964074 74.886380 | 1,670.000000 | 28,648.000000 | 65.821249643962 | 0-000472 16.608958
14 4,867.600014 | 12,409.169998 | 14.845667 0.492852 0.966802 48.157470 | 3,632.000000 | 23,932.000000 | 65.268749554952 | 0.000468 35.613165
15 4,890.550026 | 12,706.469955 | 13.195000 0.516355 0.960867 44.946510 | 4,326.000000 | 22,678.000000 | 65.707083066305 | 0-000471 42814715
16 5,634.000023 | 13,526.869949 | 12.821667 0.543809 0.957587 57.303920 | 2,390.000000 | 28,506.000000 | 65.981250762939 | 0-000473 24.100168
17 4,860.850006 | 12,480.369980 | 14.303333 0.628704 0.956045 55.256110 | 1,236.000000 | 27,706.000000 | 65.040832519531 | 0-000466 12.225725
18 5,305.199997 | 13,090.039963 | 12.592333 0.539665 0.957143 57.590700 | 0.000000 28,108.000000 | 66.256667137146 | 0-000475 0.000000
19 5,823.749989 | 13,891.359955 | 11.428667 0.566487 0.950433 58.091000 | 0.000000 28,278.000000 | 66.50291633606 | 0-000477 0.000000
20 6,250.549980 | 14,422.420013 | 11.179333 0.657924 0.941148 52.230000 | 1,126.000000 | 25,178.000000 | 66.93958346049 | 0.000480 11.372431
21 6,740.549969 | 15,200.639984 | 10.183667 0.616413 0.939470 50.417000 | 2,330.000000 | 25,094.000000 | 66.874583562215 | 0-000479 23.408662
22 3,875.549983 | 8,911.329972 | 11.747000 0.570423 0.951441 26.998080 | 2,380.000000 | 13,696.000000 | 46.337916009904 | 0-000332 23.513694
23 6,098.499989 | 14,037.869934 | 11.780667 0.537727 0.954355 49.906870 | 1,162.000000 | 25,068.000000 | 66.596250851949 | 0-000477 11.578724
24 3,461.550011 | 8,241.770117 | 14.328333 0.599788 0.958140 28.133920 | 426.000000 13,864.000000 | 40.868332824204 | 0.000293 4.217454
25 1,421.099986 | 3,457.550003 | 14.555333 0.421254 0.971058 0.624060 | 214.000000 1,848.000000 | 14.100416843624 | 0.000101 2.128473
26 5,283.350002 | 13,175.479996 | 13.129333 0.528730 0.959729 47.543350 | 0.000000 25,032.000000 | 66.902916590373 | 0-000480 0.000000
27 5,605.050007 | 13,504.450012 | 12.849667 0.650469 0.949379 47.324530 | 74.000000 27,380.000000 | 65.896666208903 | 0-000472 0.736627
28 5,547.249973 | 13,142.160103 | 11.837667 0.616474 0.947923 28.026870 | 3,588.000000 | 19,562.000000 | 65.78333346049 | 0.000472 35.488915
29 5,492.200012 | 12,979.250003 | 10.730000 0.586808 0.945311 40.434680 | 0.000000 20,838.000000 | 61.607917035309 | 0-000442 0.000000
30 1,262.200014 | 2,980.310000 | 11.860333 0.475016 0.959949 1.306280 | 212.000000 1,646.000000 | 44.463333307455 | 0-000319 2.165552
31 3,764.799959 | 8,611.710029 | 11.447000 0.498676 0.956436 24.642030 | 98.000000 12,594.000000 | 66.160416762034 | 0-000474 0.998142
TOTAL N/A N/A N/A N/A




(12) (13) (14) (15) (16) 7 (18) (19) (20) (21) (22)
Volumetric Volumetric flow Minimum proggﬁion iUl o] iele wifilesy e Sliggaule
fraction of rate of the Temperature flow rate Operating of biogas Ch?m'_ca' Wwastewater directly to Loss of EEETE)
. ; . . oxidizing the current wastewater X removed from . -
D —— methane in the residual gas in in the for the pressure of destroyed — e —— biogas ————— Biogas calorific
Y residual gas at dry basis at exhaust gas operation flare by gen L Sy from e value
= = — entering bypassing the new — facility
normal condition normal condition of the flare of flare system electricity pipeline _
in hour h in the hour h system generation SHEiEi B el Sl e
= boundary facility — 6) /1000
fVCHA.h FVRG,h Tﬂare Vmin.flare Pflare fel C_OX Fin,lagoon,FM7 IIeaks CODremoved NCVbiogas
- Nm3/h °C Nm3/h mBar - t/m3 m3 - tCOD JINm?

1 66.247501373291 | O 0.000000 0 19.387500 | 0.812000 | 0.000021 | 96,7800000011921 0.000000 | 62.517100 | 24128
2 57.109999484848 | 2555 0.000000 50 43.783500 | 0.812000 | 0.000021 | 1024.88999678195 0.000000 | 56.797767 | 24128
3 65.313334782918 | 529.57142857143 | 0000000 72 29.267500 | 0.812000 | 0.000000 | 518.420000553131 0.000000 | 59.021818 | 24128
4 65.955000718435 | 1589.4 0.000000 39 47.705714 | 0.812000 | 0.000000 | 7.70999985560775 0.000000 | 61.541593 | 24128
5 63.748750177523 | 926.14285714286 | 0000000 350 44.868750 | 0.812000 | 0.000000 | 307.300001144409 0.000000 | 60.428597 | 24128
6 54.95041686995 | 299.25 0.000000 23 31.162916 | 0.812000 | 0.000000 | 0,0399999991059303 | 0.000000 | 54.187942 | 24128
7 31.716190708003 | 379.66666666667 | 0 000000 153 1750625 | 0.812000 | 0.000000 | 438709991225973 0.000000 | 39.444754 | 24128
8 67.465000152588 | 104.16666666667 | 0000000 1 6.073810 0.812000 0.000000 | 74.1600012034178 0.000000 62.666491 | 24128
9 65.681250254313 | 111.22222222222 | 000000 15 5.344348 0.812000 0.000000 | 410.179998040199 0.000000 66.906659 | 24128
10 65.297916253408 | 287.71428571429 | (000000 61 9.182083 0.812000 0.000025 | 0.00999999977648258 | 0.000000 67.160271 | 24128
11 66.336249669393 | 1825 0.000000 26 6.432500 0.812000 0.000025 | 0.0299999993294477 | 0.000000 50.097313 | 24128
12 65.706250826518 | 154.81818181818 | 0 000000 36 7.733182 0.812000 0.000025 | o 0.000000 61.695828 | 24128
13 65.821249643962 | 278.33333333333 | 0000000 183 12.297500 | 0.812000 0.000025 | 7.62000013329089 0.000000 65.530342 | 24128
14 65.268749554952 | 165.09090909091 | 000000 59 6.635333 0.812000 0.000025 | 567.379982590675 0.000000 66.146885 | 24128
15 65.707083066305 | 216.3 0.000000 20 7.378333 0.812000 0.000025 | 146.160002946854 0.000000 57.969754 | 24128
16 65.981250762939 | 298.75 0.000000 17 7.045625 0.812000 0.000025 | 1265.71000170708 0.000000 64.881239 | 24128




17 65.040832519531 | 206 0.000000 90 0.373750 0.812000 0.000020 | 6 55999982357025 0.000000 61.679894 | 24128
18 66.256667137146 | O 0.000000 0 0.300769 0.812000 0.000020 | 1289.45999082178 0.000000 50.740611 | 24128
19 66.50291633606 | O 964.619995 0 0.299000 0.812000 0.000020 | 1275.37000642717 0.000000 58.688422 | 24128
20 66.93958346049 | 140.75 1,004.089996 | 99 0.460000 0.812000 0.000020 | 1029.80000124872 0.000000 60.388126 | 24128
21 66.874583562215 | 233 089.482493 126 0.316250 0.812000 0.000020 | 248.439997259527 0.000000 59.273637 | 24128
22 46.337916009904 | 198.33333333333 | 952 844120 | 31 0.598667 0.812000 0.000020 | 2605.3300126791 0.000000 40.442862 | 24128
23 66.596250851949 | 145.25 935.537136 110 0.363158 0.812000 0.000020 | 1092.58999860287 0.000000 64.295855 | 24128
24 40.868332824204 | 106.5 951.839978 | 46 0.514118 0.812000 0.000032 | 3379.99001073837 0.000000 44.654927 | 24128
25 14.100416843624 | 107 0.000000 107 0.620000 0.812000 0.000032 | 4242.17998218536 0.000000 19.228076 | 24128
26 66.902916590373 | O 0.000000 0 0.425385 0.812000 0.000032 | 1475.74000549316 0.000000 62.400596 | 24128
27 65.896666208903 | 37 0.000000 37 0.494286 0.812000 0.000032 | 639.890006430447 0.000000 63.238799 | 24128
28 65.78333346049 | 1794 0.000000 44 5.902500 0.812000 0.000032 | 380.269995421171 0.000000 57.564692 | 24128
29 61.607917035309 | O 0.000000 0 6.827727 0.812000 0.000032 | 0.839999968186021 0.000000 51.314981 | 24128
30 44.463333307455 | 93 0.000000 17 1.420500 0.812000 0.000032 | 2119.20997238159 0.000000 13.554419 | 24128
31 66.160416762034 | 245 0.000000 20 0.448333 0.812000 0.000034 | 1974.67000389099 0.000000 38.801214 | 24128
TOTAL N/A N/A N/A N/A N/A N/A N/A N/A
Baseline Emissions Project Emissions
CO2 emissions from on
L site or off site fossil fuel .
Fugitive L ] The fugitive
power generation in the . The project The methane
RN baseline case that is B eligE emissions from emissions from RN
Date/month/year emissions displaced by generation (el _basellne m gthane flaring of the inefficient R Total_pr_o;ect
from lagoons - emission emissions from ) : the new emission
. . based on biogas residual gas combustion and
in the baseline - lagoons wastewater
case collected in the stream leaks treatment facility
anaerobic treatment
facility
Ectia_lagoon BL Ecoz power 8L EgL Echia_lagoons PEfiare Echa ic+Leaks Ectia_nawTe Eproject
tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e
1 264.041846 -3.444254 260.597592 0.000000 19.387500 0.000000 2.640418 2.640418




2 240.171914 1.473023 241.644937 0.000000 43.783500 15.759967 2.401719 18.161686
3 242.228714 19.296297 261.525011 0.000000 29.267500 101.198222 2.422287 103.620509
4 261.149915 18.430935 279.580850 0.000000 47.705714 185.684835 2.611499 188.296334
5 257.054528 25.678046 282.732574 0.000000 44.868750 158.689702 2.570545 161.260247
6 222.301010 16.478859 238.779869 0.000000 31.162916 62.583394 2.223010 64.806404
7 149.664715 0.829332 150.494046 0.000000 1.750625 18.511422 1.496647 20.008069
8 259.787040 43.673954 303.460995 0.000000 6.073810 63.366628 2.597870 65.964499
9 278.434573 38.650044 317.084617 0.000000 5.344348 63.845258 2.784346 66.629604
10 283.393012 35.991604 319.384616 0.000000 9.182083 80.817539 2.833930 83.651469
11 249.146468 38.069017 287.215485 0.000000 6.432500 88.699879 2.491465 91.191344
12 256.110959 44.920871 301.031830 0.000000 7.733182 83.987995 2.561110 86.549104
13 272.500751 61.406832 333.907583 0.000000 12.297500 69.971385 2.725008 72.696393
14 273.730460 39.489125 313.219585 0.000000 6.635333 79.816947 2.737305 82.554251
15 240.827710 36.856138 277.683848 0.000000 7.378333 84.983596 2.408277 87.391873
16 273.567024 46.989214 320.556238 0.000000 7.045625 77.336165 2.735670 80.071836
17 262.150794 45.310010 307.460804 0.000000 0.373750 63.221602 2.621508 65.843110
18 250.544178 47.224374 297.768552 0.000000 0.300769 52.702919 2.505442 55.208361
19 249.462143 47.634620 297.096763 0.000000 0.299000 53.218732 2.494621 55.713353
20 263.561402 42.828600 306.390002 0.000000 0.460000 59.068147 2.635614 61.703761
21 258.284048 41.341940 299.625988 0.000000 0.316250 70.899095 2.582840 73.481935
22 160.082311 22.138426 182.220737 0.000000 0.598667 41.473655 1.600823 43.074478
23 271.942062 40.923633 312.865695 0.000000 0.363158 58.822500 2.719421 61.541921
24 177.323524 23.069814 200.393338 0.000000 0.514118 20.251777 1.773235 22.025012
25 54.474712 0.511729 54.986441 0.000000 0.620000 2.865884 0.544747 3.410631

26 261.278098 38.985547 300.263645 0.000000 0.425385 47.393168 2.612781 50.005949
27 272.551474 38.806115 311.357589 0.000000 0.494286 51.795594 2.725515 54.521109
28 245.508355 22.982033 268.490388 0.000000 5.902500 71.905924 2.455084 74.361007
29 216.853701 33.156438 250.010139 0.000000 6.827727 36.330193 2.168537 38.498730
30 30.172838 1.071150 31.243988 0.000000 1.420500 4.236680 0.301728 4.538408

31 149.596558 20.206465 169.803022 0.000000 0.448333 24577776 1.495966 26.073742

TOTAL




5. 01 June — 30 June 2009

@ @ ®) 4) Q) (6) @) ® ©) (10) an
The
amount of
electricity The
Wastewater Total organic displaced project
. WS EREED Wa§tewater_ organic material by the_ Biogas sgnt to ; ; o
flows entering flows leaving organic matgnal matenal' f;emoval ’ eIectnc_lty _Surplus ?er_\reratlon Vfolumetnc fraction Methane i
T T i o concentration concentration efficiency o generation biogas sent acility and of componentCH4 | = T
e o e o entering the leaving the the new from the to flare used for in the biogas to gas Y the
il facilit project treatment project project biogas system electricity engine in the hour h 9 e
Y Y facility treatment wastewater collected generation gas
facility facility from the
anaerobic Stieai
treatment
facility
Fin,lotal Foul,total Wcop,in,uASB WCOD,oul.UASB RNAWTF EL Vres Vel fVCHa,engine CCHA PEfIare
m3 m3 kgCOD/M3 kgCOD/M3 : MWh Nm3 Nm3 Nm3 t clljié é a'im3 1Co2e
1 6,324.349972 14,465.220001 | 10.346333 0.538932 0.947911 22.156910 | 1,468.000000 | 12,316.000000 | 68.113913162895 0.000488 15.028247
2 6,259.899994 14,521.710022 | 11.044333 0.582983 0.947214 19.183160 | 47.000000 12,292.000000 | 67.283749898275 0.000482 0.481087
3 4,310.749972 9,982.879917 | 11.636000 0.546245 0.953056 7.617070 | 0.000000 7,992.000000 | 45.051667073121 0.000323 0.000000
4 0.000000 0.000000 12.869333 NaN NaN -2.189000 | 0.000000 0.000000 0.057499998714775 | 0.000000 0.000000
5 0.000000 0.000000 12.046667 NaN NaN -1.883000 | 0.000000 0.000000 0.059999998658895 | 0-000000 0.000000
6 2,308.350003 6,123.470002 | 12.548667 0.299986 0.976094 8.361050 | 0.000000 882.000000 57.320769277616 0.000411 0.000000
7 6,197.000000 14,161.000000 | 10.728333 0.493937 0.953960 33.538790 | 0.000000 8,800.000000 | 67 0.000480 0.000000
8 6,718.000000 16,306.000000 | 9.940000 0.583145 0.941334 29.537220 | 0.000000 8,928.000000 | 67.083333333333 0.000481 0.000000
9 6,169.150002 16,487.019989 | 10.491000 0.530839 0.949401 20.442600 | 0.000000 9,116.000000 | 63.7730437569 0.000457 0.000000
10 3,910.590000 10,685.000000 | 10.227000 0.487742 0.952308 39.463290 | 0.000000 13,192.000000 | 67.846153846154 0.000486 0.000000
11 6,146.660002 15,975.600000 | 11.257667 0.490808 0.956402 45.898630 | 0.000000 21,982.000000 | 66.07260728919 0.000474 0.000000
12 6,082.250004 15,870.439941 | 10.638333 0.558918 0.947462 37.631540 | 0.000000 18,402.000000 | 66.710833867391 0.000478 0.000000
13 6,136.499981 16,346.829926 | 11.102000 0.542789 0.951109 30.402090 | 0.000000 17,410.000000 | 68.109583536784 0.000488 0.000000
14 5,560.799999 15,582.340057 | 12.453667 0.601581 0.951695 46.700600 | 0.000000 19,722.000000 | 66.379166603088 0.000476 0.000000
15 5,729.349995 15,256.689987 | 11.614333 0.673863 0.941980 44.516980 | 0.000000 21,258.000000 | 66.411250114441 0.000476 0.000000
16 6,185.450006 15,887.970093 | 11.067000 0.674292 0.939072 51.041750 | 0.000000 21,762.000000 | 66.364165623983 0.000476 0.000000
17 5,939.500010 15,285.050079 | 10.904333 0.627747 0.942431 42.264030 | 0.000000 19,692.000000 | 68.063749949137 0.000488 0.000000




18 176,068.300011 | 15,448.799988 | 10.804667 0.615248 0.943057 31.304340 | 0.000000 12,682.000000 | 69.237499554952 0.000496 0.000000
19 5,564.349953 14,494.179993 | 10.135333 0.536916 0.947025 26.340350 | 0.000000 10,638.000000 | 69.577082951864 0.000499 0.000000
20 5,766.199974 15,280.699997 | 10.319667 0.546493 0.947044 27.661630 | 0.000000 9,866.000000 | 70.101250648499 0.000502 0.000000
21 6,207.999985 15,954.730026 | 9.572000 0.516087 0.946084 26.624040 | 0.000000 10,742.000000 | 69.697916030884 0.000500 0.000000
22 6,820.100006 17,557.730011 | 9.619667 0.540840 0.943778 25.120160 | 0.000000 11,514.000000 | 69.237500190735 0.000496 0.000000
23 5,665.599945 15,011.660049 | 8.713667 0.516760 0.940695 20.085690 | 0.000000 6,260.000000 | 69.137916564941 0.000496 0.000000
24 4,638.199997 13,123.830016 | 9.305333 0.525941 0.943480 22201130 | 0.000000 9,432.000000 | 68.137083689372 0.000488 0.000000
25 5,306.949993 15,572.380023 | 10.496000 0.594964 0.943315 25.018540 | 0.000000 9,478.000000 | 67.851250330607 0.000486 0.000000
26 7,520.179995 20,384.979980 | 10.119333 0.641097 0.936646 24.583590 | 0.000000 9,966.000000 | 66.56583404541 0.000477 0.000000
27 7,264.150002 14,219.110039 | 12.108667 0.736911 0.939142 9.850800 | 0.000000 9,106.000000 | 65.966666221619 0.000473 0.000000
28 6,118.450012 12,257.910034 | 14.249333 0.836520 0.941294 10.419800 | 0.000000 5,672.000000 | 63.157499631246 0.000453 0.000000
29 5,419.500002 13,062.359984 | 13.646000 0.770997 0.943500 20.276330 | 0.000000 15,896.000000 | 57.220833231385 0.000410 0.000000
30 5,635.600033 17,824.160019 | 11.978333 0.619483 0.948283 46.459620 | 0.000000 23,830.000000 | 65.890832901001 0.000472 0.000000
TOTAL N/A N/A N/A N/A
(12) (13) (14) (15) (16) 17) (18) (19) (20) (21) (22)
Volumetric The P Volume of flow of
: : flow rate of Minimum proportion ; wastewater directly Organic material
Volumetric fraction " . . chemical
: the residual Temperature flow rate Operating of biogas . to the current removed from
ol s etme T e gas in dry in the for the pressure of destroyed 2ly wastewater —— wastewater Biogas calorific
Date/month/year residual gas at_ basis at exhaust gas operation flare by agems treatment system b|o_gas_from facility value
normal condition in - entering : pipeline _
normal of the flare of flare system electricity and bypassing the =(1+3)x(4-
hour h e f ; system
condition in system generation e new wastewater 6) /1000
the hour h set y treatment facility
fVcHA,h FVRG,h Tfla:e Vmin,'lare P'Iare fel C_OX Fin,lagoon,FM7 Ileaks CODremoved NCVbiogas
- Nm3/h °C Nm3/h mBar - t/m3 m3 - tCOD JINm?®
1 68.113913162895 | 183.5 0.000000 81 0.517500 | 0.812000 0.000034 | 4.42000003159046 | 0.000000 57.638060 24128
2 67.283749898275 | 235 0.000000 235 0.498750 | 0.812000 0.000034 | 3.41999998874962 | 0.000000 60.670516 24128




0.566364

0.812000

0.000034

3 45.051667073121 0 0.000000 0 1558.11999690533 | 0.000000 44.706789 24128
4 0.057499998714775 | O 0.000000 0 0.651667 0.812000 0.000034 4623.70997905731 | 0.000000 NaN 24128
5 0.059999998658895 | O 41.639999 0 0.608824 0.812000 0.000034 3613.70999145508 | 0.000000 NaN 24128
6 57.320769277616 0 0.000000 0 0.690000 0.812000 0.000034 367.589996337891 | 0.000000 27.129759 24128
7 67 0 0.000000 0 0.000000 0.812000 0.000036 0 0.000000 59.488846 24128
8 67.083333333333 0 0.000000 0 0.000000 0.812000 0.000036 0 0.000000 57.268165 24128
9 63.7730437569 0 24.376666 0 0.592857 0.812000 0.000036 116.6399974823 0.000000 55.968603 24128
10 67.846153846154 0 0.000000 0 0.000000 0.812000 0.000036 0 0.000000 34.782077 24128
11 66.07260728919 0 0.000000 0 0.368000 0.812000 0.000036 943.560009483248 | 0.000000 61.356094 24128
12 66.710833867391 0 0.000000 0 0.494286 0.812000 0.000036 47.9200005531311 | 0.000000 55.834733 24128
13 68.109583536784 0 0.000000 0 0.354615 0.812000 0.000036 168.630000123754 | 0.000000 59.254545 24128
14 66.379166603088 0 0.000000 0 0.365882 0.812000 0.000022 233.750002402812 | 0.000000 59.878317 24128
15 66.411250114441 0 0.000000 0 0.326842 0.812000 0.000022 208.949998745695 | 0.000000 56.261664 24128
16 66.364165623983 0 0.000000 0 0.421667 0.812000 0.000022 767.349996566772 | 0.000000 57.741249 24128
17 68.063749949137 0 0.000000 0 0.512222 0.812000 0.000022 184.819997796789 | 0.000000 55.171147 24128
18 69.237499554952 0 0.000000 0 0.475333 0.812000 0.000022 21.5399996619672 | 0.000000 1,892.854442 | 24128
19 69.577082951864 0 0.000000 0 0.478462 0.812000 0.000022 4.63000011444092 | 0.000000 48.614390 24128
20 70.101250648499 0 0.000000 0 0.322667 0.812000 0.000022 3.65000001899898 | 0.000000 51.154462 24128
21 69.697916030884 0 0.000000 0 0.537778 0.812000 0.000031 100.299998641014 | 0.000000 51.188948 24128
22 69.237500190735 0 0.000000 0 0.512222 0.812000 0.000031 19.4300003051758 | 0.000000 56.111175 24128
23 69.137916564941 0 0.000000 0 0.435000 0.812000 0.000031 266.039998531342 | 0.000000 41.610726 24128
24 68.137083689372 0 0.000000 0 0.473889 0.812000 0.000031 0 0.000000 36.257635 24128
25 67.851250330607 0 0.000000 0 0.473333 0.812000 0.000031 562.909991264343 | 0.000000 46.436742 24128
26 66.56583404541 0 0.000000 0 0.514706 0.812000 0.000031 662.390003776178 | 0.000000 63.030452 24128
27 65.966666221619 0 0.000000 0 0.522667 0.812000 0.000031 508.360005944967 | 0.000000 77.480957 24128
28 63.157499631246 0 0.000000 0 0.564500 0.812000 0.000033 890.359996795654 | 0.000000 76.929851 24128
29 57.220833231385 0 0.000000 0 0.528824 0.812000 0.000033 2676.29002883844 | 0.000000 63.883452 24128
30 65.890832901001 0 0.000000 0 0.420000 0.812000 0.000033 2294.1100025177 0.000000 56.463332 24128
TOTAL N/A N/A N/A N/A N/A N/A N/A N/A




Baseline Emissions

Project Emissions

CO2 emissions from on
" site or off site fossil fuel "
emissions _baselme eaiste il IS Total baseline methane emissions 72l emissions Ufeli emissions from Total project
Date/month/year from lagoons displaced by generation TS i flarl_ng of the |neff|9|ent the new e
T (2 hEeEie based on l?logas lagoons residual gas combustion and wastewater
case collecyed in the stream leaks treatment facility
anaerobic treatment
facility
ECH4_Iagoon_BL Ecoz_power_BL EBL ECH4_Iagoons PEflare ECH4_IC+Leaks ECH4_NAWTF Eproiecl
tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e

1 244.398086 18.168666 262.566752 0.000000 0.517500 38.768243 2.443981 41.212224
2 260.159723 15.730191 275.889915 0.000000 0.498750 23.886046 2.601597 26.487643
3 179.602536 6.245997 185.848533 0.000000 0.566364 10.189233 1.796025 11.985258
4 -33.413776 -1.794980 NaN NaN 0.651667 0.000000 NaN NaN
5 -33.413776 -1.544060 NaN NaN 0.608824 0.000000 NaN NaN
6 89.618341 6.856061 96.474402 0.000000 0.690000 1.430724 0.896183 2.326907
7 248.845522 27.501808 276.347330 0.000000 0.000000 16.685246 2.488455 19.173701
8 250.040204 24.220520 274.260725 0.000000 0.000000 16.948995 2.500402 19.449397
9 241.346775 16.762932 258.109707 0.000000 0.592857 16.451921 2.413468 18.865388
10 136.362355 32.359898 168.722253 0.000000 0.000000 25.328590 1.363624 26.692214
11 260.397533 37.636877 298.034410 0.000000 0.368000 41.102079 2.603975 43.706054
12 241.289608 30.857863 272.147471 0.000000 0.494286 34.740538 2.412896 37.153434
13 255.847101 24.929714 280.776815 0.000000 0.354615 33.556923 2.558471 36.115394
14 260.926127 38.294492 299.220619 0.000000 0.365882 37.047413 2.609261 39.656675
15 249.385088 36.503924 285.889011 0.000000 0.326842 39.952062 2.493851 42.445913
16 257.492014 41.854235 299.346249 0.000000 0.421667 40.870277 2.574920 43.445198
17 241.813617 34.656505 276.470121 0.000000 0.512222 37.929825 2.418136 40.347961
18 8,050.652339 | 25.669559 8,076.321897 423.956758 0.475333 24.848734 76.266956 525.072447
19 206.221758 21.599087 227.820845 0.000000 0.478462 20.946012 2.062218 23.008229
20 219.437550 22.682537 242.120086 0.000000 0.322667 19.572307 2.194375 21.766682
21 218.896786 21.831713 240.728499 0.000000 0.537778 21.187518 2.188968 23.376486
22 245.157583 20.598531 265.756114 0.000000 0.512222 22.560190 2.451576 25.011765
23 176.159157 16.470266 192.629423 0.000000 0.435000 12.248016 1.761592 14.009608




24 149.832634 18.204927 168.037561 0.000000 0.473889 18.187059 1.498326 19.685385
25 203.141518 20.515203 223.656721 0.000000 0.473333 18.199091 2.031415 20.230506
26 289.742101 20.158544 309.900645 0.000000 0.514706 18.773593 2.897421 21.671014
27 340.231266 8.077656 348.308922 0.000000 0.522667 16.999155 3.402313 20.401467
28 336.987692 8.544236 345.531928 0.000000 0.564500 10.137627 3.369877 13.507504
29 280.760810 16.626591 297.387400 0.000000 0.528824 25.740511 2.807608 28.548120
30 253.296634 38.096888 291.393522 0.000000 0.420000 44.434897 2.532966 46.967864
TOTAL

6. 01 July — 31 July 2009

) @) ®) 4) () (6) @) ® © (10) 11)
The
amount of
electricity The
Wastewater Total organic displaced roiect
Wastewater W Wastewater organic material by the Biogas sent to Volumetric proje
astewater . . . .. B . emissions
flows flows leaving organic material material removal electricity Surplus generation fraction of Methane -
Date/month/year entering project concentration concentration efficiency of generation biogas sent facility and component CH4 concentration | flaring of
project i entering the leaving the the new from the to flare used for in the biogas to (¥ S the
treatment facility project treatment project project biogas system electricity gas engine in the 9 e
facility facility treatment wastewater collected generation hour h -
facility facility from the st?e o
anaerobic
treatment
facility
Fin,lotal Foul,&olal WCOD,in,UASB WCOD,out,UASB RNAWTF EL Vres Vsl fVCH4.engine CCH4 PEfIars
m3 m3 kgCOD/m3 kgCOD/m3 : MWh Nm3 Nm3 Nm3 L Cg‘; é a'img‘ tCO2e
1 5,961.199998 | 18,722.849984 | 11.273333 0.718719 0.936246 59.048000 | 0.000000 29,149.000000 | 65.913333257039 | 0-000472 0.000000
2 5,921.699971 | 18,198.180069 | 11.372667 0.791686 0.930387 47.906000 | 0.000000 24,251.000000 | 65.808749834696 | 0-000472 0.000000
3 5,883.450032 | 19,551.250051 | 11.392667 0.704929 0.938124 50.726000 | 0.000000 26,270.000000 | 62.442083994548 | 0.000448 0.000000
4 6,139.100031 | 14,279.830034 | 10.950000 0.701517 0.935935 48.556000 | 0.000000 24,506.000000 | 64.515000343323 | 0-000462 0.000000
5 6,410.699986 | 11,199.630049 | 11.038000 0.567013 0.948631 59.281000 | 0.000000 26,130.000000 | 66.244583129883 | 0-000475 0.000000
6 6,319.450002 | 12,475.929987 | 11.130000 0.513185 0.953892 61.065000 | 0.000000 30,500.000000 | 65.675416469574 | 0-000471 0.000000
7 6,302.550014 | 12,898.779922 | 11.855333 0.459631 0.961230 59.400000 | 0.000000 29,480.000000 | 65.496249834696 | 0-000469 0.000000




8 1,533.549988 | 3,200.930038 | 11.748000 0.384536 0.967268 11.097000 | 0.000000 8,000.000000 | 65.086667378743 | 0.000467 0.000000
9 4,230.699989 | 8,497.719955 | 12.112500 0.439102 0.963748 7.130000 | 0.000000 5,655.000000 | 62.714000101636 | 0-000450 0.000000
10 5,949.249965 | 10,550.879998 | 11.046000 0.517991 0.953106 46.539000 | 0.000000 23,560.000000 | 66.628333727519 | 0.000478 0.000000
11 5,545.119998 | 7,425.770018 | 10.727500 0.447414 0.958293 35.893000 | 0.000000 18,475.000000 | 66.053749720256 | 0-000473 0.000000
12 8,104.150031 | 9,326.710044 | 9.837000 0.532419 0.945876 56.598000 | 0.000000 28,267.000000 | 65.590833028158 | 0-000470 0.000000
13 7,317.999992 | 8,569.809990 | 9.629333 0.547202 0.943173 53.358000 | 0.000000 26,611.000000 | 65.60458278656 | 0-000470 0.000000
14 6,081.050026 | 6,988.529991 | 10.708667 0.562998 0.947426 41.416000 | 0.000000 22,664.000000 | 68.213749885559 | 0.000489 0.000000
15 6,748.200012 | 7,873.029984 | 10.668667 0.514018 0.951820 39.698000 | 0.000000 19,994.000000 | 68.303332964579 | 0-000490 0.000000
16 4,598.349976 | 5,419.580024 | 9.524333 0.466558 0.951014 22.829000 | 0.000000 12,997.000000 | 64.641249758347 | 0.000463 0.000000
17 7,632.500000 | 9,005.879993 | 9.275333 0.456637 0.950769 28.995000 | 0.000000 16,212.000000 | 67.42666721344 | 0.000483 0.000000
18 6,358.449989 | 7,275.649994 | 11.089000 0.373448 0.966323 25.970000 | 0.000000 16,238.000000 | 67.367917060852 | 0.000483 0.000000
19 1,673.100036 | 808.050000 17.948000 0.491030 0.972642 5.979000 | 0.000000 3,207.000000 | 67.446666717529 | 0.000483 0.000000
20 2,198.000006 | 2,369.499974 | 16.036500 0.404934 0.974749 9.095000 | 1.000000 5,103.000000 | 26.230666625127 | 0.000188 0.009495
21 5,482.430023 | 5,920.640034 | 14.055000 0.595781 0.957611 52.423000 | 0.000000 27,118.000000 | 64.407083511353 | 0.000462 0.000000
22 5,397.050034 | 5,666.290024 | 14.728333 0.772613 0.947542 57.552000 | 0.000000 29,438.000000 | 64.431250095367 | 0-000462 0.000000
23 4,939.350008 | 5,546.660009 | 13.569333 0.724371 0.946617 61.454000 | 0.000000 31,228.000000 | 65.068334261576 | 0-000466 0.000000
24 5,452.599980 | 5,994.200025 | 11.801333 0.495907 0.957979 48.509000 | 0.000000 24,648.000000 | 66.008749961853 | 0-000473 0.000000
25 3,582.100011 | 3,357.670000 | 11.547667 0.689612 0.940281 33.842000 | 0.000000 16,369.000000 | 66.122499465942 | 0.000474 0.000000
26 1,483.529993 | 937.750005 12.963000 0.774959 0.940218 8.835000 | 1.000000 4,296.000000 | 65.652857099261 | 0-000471 0.000000
27 3,386.509970 | 3,723.109955 | 11.796500 0.460044 0.961002 20.579000 | 3.000000 11,608.000000 | 53.260625819908 | 0-000382 0.019593
28 5,949.650000 | 6,043.820008 | 11.915000 0.806650 0.932300 45.390000 | 0.000000 27,872.000000 | 65.907916704814 | 0.000472 0.000000
29 5,722.979995 | 5,938.540001 | 11.562000 0.749440 0.935181 51.861000 | 0.000000 26,261.000000 | 65.8695824941 0.000472 0.000000
30 6,564.099950 | 7,353.890020 | 10.595000 0.636880 0.939889 43.592000 | 0.000000 22,646.000000 | 65.499166170756 | 0-000469 0.000000
31 6,747.050026 | 7,384.749947 | 11.832000 0.732053 0.938129 61.656000 | 0.000000 30,890.000000 | 64.109999497732 | 0-000460 0.000000
TOTAL N/A N/A N/A N/A




(12) 13) 14 (15) (16) an (18) (19) (20) (1) (22)
Volumetric The TN G Volume of flow of GIEGR
Volumetric flow rate of Minimum proportion s wastewater directly to o agt el
fraction of the residual Temperature flow rate Oneratin of biogas axialiin the current LS i P -
D —— methane in the gas in dry in the for the re?ssure gf destroyed = entsg wastewater treatment nES (g o ——— Biogas calorific
4 residual gas at basis at exhaust gas operation f’IJare ST by engterin system and ? i facilit value
normal condition normal of the flare of flare 4 electricity 5 sterr? bypassing the new pip =(1+3) 5(4 _
in hour h condition in system generation bo)L/Jn . wastewater treatment - 6) /1000
the hour h set Y facility
fV(:H4,h FVRG,h Tﬂare Vmin,flare Pflare fel C_OX Fin,lagoon.FM7 IIeaks CODremoved NCVbiogas
- Nm3/h “© Nm3/h mBar - t/m3 m3 - tCOD JINm®

1 65.913333257039 | O 0.000000 0 0.435789 0.812000 0.000033 | 1842.96001747064 0.000000 53.746130 24128
2 65.808749834696 | O 0.000000 0 0.530500 0.812000 0.000033 | 2584.24000740051 0.000000 52.938271 24128
3 62.442083994548 | O 0.000000 0 0.635500 0.812000 0.000033 | 2362.86999061517 0.000000 53.245938 24128
4 64.515000343323 | O 0.000000 0 0.568667 0.812000 0.000033 | 1559.6299965661 0.000000 57.205604 24128
5 66.244583129883 | O 0.000000 0 0.461250 0.812000 0.000139 | 2552.20999877885 0.000000 64.410974 24128
6 65.675416469574 | O 0.000000 0 0.482727 0.812000 0.000139 | 1697.68000869825 0.000000 63.933012 24128
7 65.496249834696 | O 0.000000 0 0.647000 0.812000 0.000139 | 1694.51000358537 0.000000 68.790148 24128
8 65.086667378743 | O 0.000000 0 0.752500 0.812000 0.000139 | 241.550003051758 0.000000 16.785272 24128
9 62.714000101636 | O 0.000000 0 6.001333 0.812000 0.000139 | 523.629998931661 0.000000 47.512991 24128
10 66.628333727519 | O 0.000000 0 8.290476 0.812000 0.000139 | 436.390001393855 0.000000 60.250150 24128
11 66.053749720256 | O 0.000000 0 7.760588 0.812000 0.000139 | 769.449997425079 0.000000 56.162884 24128
12 65.590833028158 | O 0.000000 0 7.548333 0.812000 0.001383 | 1003.07000091486 0.000000 74.754803 24128
13 65.60458278656 | O 0.000000 0 8.662857 0.812000 0.001383 | 248.159999847412 0.000000 65.778045 24128
14 68.213749885559 | O 0.000000 0 9.966500 0.812000 0.001383 | 11.4700002670288 0.000000 61.185413 24128
15 68.303332964579 | O 0.000000 0 10.437273 | 0.812000 0.001383 | 1018.89000701904 0.000000 67.947413 24128
16 64.641249758347 | O 0.000000 0 11.388095 | 0.812000 0.001383 | 350.619998931885 0.000000 41.267672 24128




17 67.42666721344 | O 0.000000 0 12.675238 | 0.812000 0.001383 688.959999570623 0.000000 66.681562 24128
18 67.367917060852 | O 0.000000 0 12.426818 | 0.812000 0.001383 0 0.000000 67.791776 24128
19 67.446666717529 | O 0.000000 0 11921666 | 0.812000 0.000055 0 0.000000 29.632023 24128
20 26.230666625127 | 1 0.000000 1 5.708667 0.812000 0.000055 714.349994659424 0.000000 34.288736 24128
21 64.407083511353 | O 0.000000 0 8.783810 0.812000 0.000055 1922.40998077393 0.000000 73.528149 24128
22 64.431250095367 | O 0.000000 0 8.431579 0.812000 0.000055 2743.03002166748 0.000000 75.111703 24128
23 65.068334261576 | O 0.000000 0 7.640000 0.812000 0.000055 1028.55998506397 0.000000 63.005847 24128
24 66.008749961853 | O 0.000000 0 9.028182 0.812000 0.000055 0 0.000000 61.375385 24128
25 66.122499465942 | O 0.000000 0 9.843478 0.812000 0.000055 0.0799999982118607 | 0.000000 39.049408 24128
26 65.652857099261 | 1 0.000000 1 10.650000 | 0.812000 0.000035 0 0.000000 18.504282 24128
27 53.260625819908 | 1.5 0.000000 1 10.309333 | 0.812000 0.000035 0 0.000000 38.236169 24128
28 65.907916704814 | O 0.000000 0 8.710526 0.812000 0.000035 12.4600000083447 0.000000 66.014829 24128
29 65.8695824941 0 0.000000 0 8.907143 0.812000 0.000035 16.049999859184 0.000000 61.718514 24128
30 65.499166170756 | O 0.000000 0 9.424286 0.812000 0.000035 0 0.000000 64.863093 24128
31 64.109999497732 | O 0.000000 0 7.650500 0.812000 0.000035 503.239988088608 0.000000 74.425065 24128
TOTAL N/A N/A N/A N/A N/A N/A N/A N/A
Baseline Emissions Project Emissions
CO2 emissions from on
L site or off site fossil fuel .
Fugitive L ] The fugitive
power generation in the . The project The methane
RN baseline case that is B eligE emissions from emissions from RN
Date/month/year emissions displaced by generation (el _basellne m gthane flaring of the inefficient R Total_pr_o;ect
from lagoons - emission emissions from ) : the new emission
. . based on biogas residual gas combustion and
in the baseline - lagoons wastewater
case collected in the stream leaks treatment facility
anaerobic treatment
facility
Ectia_lagoon BL Ecoz power 8L EgL Echia_lagoons PEfiare Echa ic+Leaks Ectia_nawTe Eproject
tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e
1 251.978352 48.419360 300.397712 0.000000 0.435789 54.371595 2.519784 56.891379




2 252.590299 39.282920 291.873219 0.000000 0.530500 45.163588 2.525903 47.689491
3 251.243624 41.595320 292.838944 0.000000 0.635500 46.420798 2.512436 48.933234
4 252.048820 39.815920 291.864740 0.000000 0.568667 44.741267 2.520488 47.261755
5 265.127539 48.610420 313.737959 0.000000 0.461250 48.985204 2.651275 51.636479
6 263.352032 50.073300 313.425332 0.000000 0.482727 56.686261 2.633520 59.319782
7 282.010870 48.708000 330.718870 0.000000 0.647000 54.641052 2.820109 57.461161
8 42.635613 9.099540 51.735153 0.000000 0.752500 14.735238 0.426356 15.161594
9 182.950334 5.846600 188.796934 0.000000 6.001333 10.036268 1.829503 11.865771
10 243.840693 38.161980 282.002673 0.000000 8.290476 44.423153 2.438407 46.861560
11 217.491704 29.432260 246.923964 0.000000 7.760588 34.534809 2.174917 36.709727
12 273.632952 46.410360 320.043312 0.000000 7.548333 52.468422 2.736330 55.204752
13 237.380959 43.753560 281.134519 0.000000 8.662857 49.404956 2.373810 51.778765
14 219.537932 33.961120 253.499052 0.000000 9.966500 43.750561 2.195379 45.945940
15 246.140581 32.552360 278.692941 0.000000 10.437273 38.647083 2.461406 41.108489
16 134.688701 18.719780 153.408481 0.000000 11.388095 23.775409 1.346887 25.122296
17 237.521524 23.775900 261.297424 0.000000 12.675238 30.934523 2.375215 33.309739
18 241.367361 21.295400 262.662761 0.000000 12.426818 30.957138 2.413674 33.370811
19 94.099418 4.902780 99.002198 0.000000 11.921666 6.121172 0.940994 7.062166
20 116.225840 7.457900 123.683740 0.000000 5.708667 3.797496 1.162258 4.959754
21 293.603313 42.986860 336.590173 0.000000 8.783810 49.427248 2.936033 52.363281
22 303.974038 47.192640 351.166678 0.000000 8.431579 53.675982 3.039740 56.715722
23 251.001841 50.392280 301.394121 0.000000 7.640000 57.502801 2.510018 60.012819
24 239.534537 39.777380 279.311917 0.000000 9.028182 46.042440 2.395345 48.437786
25 142.033806 27.750440 169.784246 0.000000 9.843478 30.629969 1.420338 32.050307
26 48.269716 7.244700 55.514416 0.000000 10.650000 7.981657 0.482697 8.464354
27 136.238594 16.874780 153.113374 0.000000 10.309333 17.515594 1.362386 18.877980
28 267.643059 37.219800 304.862859 0.000000 8.710526 51.985336 2.676431 54.661767
29 247.576960 42.526020 290.102980 0.000000 8.907143 48.952098 2.475770 51.427868
30 261.864962 35.745440 297.610402 0.000000 9.424286 41.976132 2.618650 44.594781
31 305.609171 50.557920 356.167091 0.000000 7.650500 56.042671 3.056092 59.098762

TOTAL




7. 01 August— 31 August 2009

) @ ®) 4) ) (6) @) ®) © (10) an
The
amount of
electricity The
Wastewater Total organic displaced project
WS . Wa§tewater_ organic material by the_ Biogas se_nt to ; ; o
flows entering flows leaving organic matgnal matenal' f;emoval ’ eIectnc_lty _Surplus fger_llt_-:‘ratlon Vfolumetrlc fraction VR -
e T T e concentration concentration efficiency o generation biogas sent acility and of componentCH4 | = o C e
e o e o entering the leaving the the new from the to flare used for in the biogas to gas 0 e the
facility il project treatment project project biogas system electricity engine in the hour h 9 e
Y facility treatment wastewater collected generation gas
facility facility from the
anaerobic Stieai
treatment
facility
Fin total Fouttotal WcoD,in,UASB Weop,outuass Rnawte EL Vies Vel Veha,engine CcHa PEfiare
m3 m3 kgCOD/M3 kgCOD/M3 : MWh Nm3 Nm3 Nm3 t C;ﬁ g’ a':m tCO2e
1 5,906.349973 | 6,408.190030 | 12.546667 0.742168 0.940847 54.718000 | 0.000000 28,104.000000 | 64.849583148956 0.000465 0.000000
2 6,198.600005 | 6,724.269963 | 12.098000 0.637969 0.947267 59.850000 | 0.000000 29,743.000000 | 64.495834032695 | 0-000462 0.000000
3 6,027.099989 | 6,643.740001 | 11.115333 0.751145 0.932423 50.481000 | 0.000000 25,887.000000 | 64.979583740234 | 0.000466 0.000000
4 7,000.949980 | 7,754.539942 | 10.388333 0.668848 0.935615 50.506000 | 0.000000 25,641.000000 | 65.477500597636 0.000469 0.000000
5 7,517.599991 | 8,323.580002 | 10.802667 0.657880 0.939100 51.236000 | 0.000000 26,037.000000 | 65.338750203451 0.000468 0.000000
6 6,829.600026 | 7,333.339996 | 11.063333 0.726461 0.934336 47.875000 | 0.000000 24,377.000000 | 65.916666030884 0.000472 0.000000
7 7,432.850021 | 8,380.969986 | 10.553667 0.628980 0.940402 38.734000 | 0.000000 25,069.000000 | 65.83500067393 0.000472 0.000000
8 5,928.799953 | 6,832.609996 | 10.121000 0.645262 0.936245 31.708000 | 0.000000 16,584.000000 | 66.654583295186 0.000478 0.000000
9 1,740.949984 | 1,994.919978 | 12.021667 0.559632 0.953448 12.488000 | 0.000000 7,190.000000 | 45.658182053573 0.000327 0.000000
10 2,131.949997 | 1,909.489989 | 11.822667 0.464109 0.960744 -3.128000 | 1.000000 0.000000 0.059999998658895 | 0-000000 0.000000
11 3,587.700012 | 3,173.700018 | 13.403000 0.499773 0.962712 -3.845000 | 0.000000 0.000000 0.055714284468974 | 0-000000 0.000000
12 3,445.399994 | 2,855.320000 | 11.927667 0.551951 0.953725 -3.247000 | 0.000000 0.000000 0.073333331694206 | 0-000001 0.000000
13 3,478.700006 | 2,970.260018 | 12.767667 0.618055 0.951592 74.395000 | 0.000000 6,151.000000 | 56.146521432892 0.000402 0.000000
14 4,925.049992 | 4,791.550003 | 12.323333 0.606532 0.950782 49.093000 | 0.000000 25,510.000000 | 64.992082913717 0.000466 0.000000
15 4,433.800009 | 4,364.590014 | 12.771000 0.601447 0.952905 46.862000 | 0.000000 25,031.000000 | 64.931248982747 0.000465 0.000000
16 5,455.699980 | 5,375.099991 | 12.028667 0.624157 0.948111 44.297000 | 0.000000 22,794.000000 | 65.146666208903 0.000467 0.000000
17 1,171.549998 | 1,185.520010 | 9.715000 0.705057 0.927426 8.852000 | 0.000000 4,737.000000 | 54.229998677348 0.000389 0.000000




18 2,898.500017 | 2,634.879980 | 10.884000 0.510396 0.953106 14.715000 | 8.000000 9,547.000000 | 51.265624027001 0.000367 0.062716
19 6,974.850029 | 7,537.290009 | 10.839333 0.672889 0.937922 55.414000 | 0.000000 27,745.000000 | 65.510832150777 0.000470 0.000000
20 7,328.299995 | 7,745.729988 | 11.157667 0.666272 0.940286 58.582000 | 39.000000 29,120.000000 | 65.557499567668 0.000470 0.185267
21 7,309.300015 | 7,643.670002 | 10.714333 0.518811 0.951578 62.076000 | 26.000000 30,164.000000 | 65.181251207987 0.000467 0.123086
22 7,147.099995 | 6,327.990032 | 10.051000 0.673186 0.933023 63.999000 | 0.000000 31,641.000000 | 64.54124991099 0.000463 0.000000
23 6,838.199974 | 6,685.130021 | 9.781000 0.522010 0.946630 51.339000 | 1.000000 25,594.000000 | 64.443333625793 0.000462 0.004735
24 6,317.900002 | 5,586.269997 | 11.084000 0.584373 0.947278 38.246000 | 117.000000 19,914.000000 | 65.325833956401 0.000468 1.151888
25 13,893.700043 | 8,832.130020 | 10.728667 0.591387 0.944878 52.443000 | 175.000000 | 26,380.000000 | 65.355834007263 0.000468 1.658517
26 7,343.200012 | 8,062.889984 | 10.796667 0.565004 0.947669 45.222000 | 76.000000 22,964.000000 | 66.011249542236 0.000473 0.747992
27 7,485.250000 | 8,149.750000 | 10.010333 0.623295 0.937735 46.156000 | 199.000000 24,345.000000 | 62.595833562159 0.000449 1.188682
28 7,200.650009 | 7,980.910004 | 10.024667 0.644515 0.935707 31.879000 | 8.000000 20,247.000000 | 65.89791615804 0.000472 0.078431
29 6,937.399994 | 7,654.989990 | 9.810333 0.667841 0.931925 49.790000 | 0.000000 25,568.000000 | 65.825833956401 0.000472 0.000000
30 6,771.450012 | 7,475.790024 | 11.202667 0.661206 0.940978 49.074000 | 0.000000 25,354.000000 | 66.42250029246 0.000476 0.000000
31 6,085.850021 | 6,604.960037 | 11.690333 0.667163 0.942930 46.225000 | 0.000000 25,260.000000 | 65.588749567668 0.000470 0.000000
TOTAL N/A N/A N/A N/A
(12) (13) (14) (15) (16) (7) (18) (19) (20) (21) (22)
The ARG Volume of flow of Organic
Vel e Volumetric flow Minimum proportion o wastewater directly to material
. rate of the Temperature flow rate Operating of biogas S the current Loss of removed
of methane in the idual . in th for th il od d oxidizing bi § Bi lorifi
Date/month/year residual gas at resiaual gas n in the or t _e pressure o estroye agents wastewater treatment logas rom logas calorific
oty dry basis at exhaust gas operation flare by ’ system and from wastewater value
normal condition in | dit f the fi 1l | .. entering B " h ineli facii
hour h nqrma condition of the flare Of Tlare system & ectnc_lty system ypassing the new pipeline acl. |ty
in the hour h system generation o e wastewater treatment =(1+3)x 4
set y facility —6) /1000
fV(:H4,h FVRG,h Tflare Vmin,flare Pflare fel C_OX Fin.lagoon.FM7 Ileaks CODremoved NCVbiogas
- Nm3/h °C Nm3/h mBar - t/m3 m3 - tCOD JINm®
1 64.849583148056 | O 0.000000 0 8.121818 | 0.812000 | 0.000035 | 340.329995937645 0.000000 | 69.349052 | 24128




7.671429

0.812000

0.000001

2 64.495834032695 0 0.000000 0 1142.97001327574 0.000000 | 70.700784 | 24128
3 64.979583740234 0 0.000000 0 9.160000 | 0.812000 | 0.000001 | 1082.58001220226 0.000000 62.002816 | 24128
4 65.477500597636 0 0.000000 0 9.229131 | 0.812000 | 0.000001 | 347.1900001131 0.000000 67.541591 | 24128
5 65.338750203451 0 0.000000 0 9.286471 | 0.812000 | 0.000001 | 511.330001810566 0.000000 75.734213 | 24128
6 65.916666030884 0 0.000000 0 9.479545 | 0.812000 | 0.000001 | 230.909996390343 0.000000 70.230759 | 24128
7 65.83500067393 0 0.000000 0 9.997619 | 0.812000 | 0.000001 | 618.539998054504 0.000000 73.172359 | 24128
8 66.654583295186 0 0.000000 0 11.342727 | 0.812000 | 0.000001 | gg3.779998779297 0.000000 55.506564 | 24128
9 45.658182053573 0 0.000000 0 9.593125 | 0.812000 | 0.000061 | 1405.48002685606 0.000000 19.812699 | 24128
10 0.059999998658895 | 1 0.000000 1 0.837222 | 0.812000 | 0.000061 | 1585 56999492645 0.000000 24319122 | 24128
11 0.055714284468974 | O 0.000000 0 0.994286 | 0.812000 | 0.000061 | 682.069997876883 0.000000 46.499815 | 24128
12 0.073333331694206 | O 0.000000 0 1.031111 | 0.812000 | 0.000061 | g 0.000000 39519585 | 24128
13 56.146521432892 0 0.000000 0 1.786667 | 0.812000 | 0.000061 | 1363.7200030759 0.000000 42579098 | 24128
14 64.992082913717 0 0.000000 0 1.453333 | 0.812000 | 0.000061 | 706.259994506836 0.000000 57.786804 | 24128
15 64.931248982747 0 0.000000 0 0.803810 | 0.812000 | 0.000061 | 1337.82000457495 0.000000 53.998992 | 24128
16 65.146666208903 0 0.000000 0 0.852105 | 0.812000 | 0.000042 | 897 520004272461 0.000000 62.269891 | 24128
17 54.229998677348 0 0.000000 0 1.120000 | 0.812000 | 0.000042 | 463000011444092 0.000000 10.545749 | 24128
18 51.265624027001 8 530.333333 | 8 0.786667 | 0.812000 | 0.000042 | g15 630007743835 0.000000 30.202443 | 24128
19 65.510832150777 0 513.956522 0 4.629565 | 0.812000 | 0.000042 | 99 6700000762939 0.000000 70.530966 | 24128
20 64.670416355133 19.5 536.947368 3 8.187369 | 0.812000 | 0.000042 | g 0.000000 76.605969 | 24128
21 63.524583339691 13 557.526316 9 7.700000 | 0.812000 | 0.000042 | g 0.000000 74348653 | 24128
22 62.647916475932 0 535409091 | O 7.006818 | 0.812000 | 0.000042 | o 0.000000 67.575589 | 24128
23 63.20478256889 1 546.000000 | 1 8.960952 | 0.812000 | 0.000044 | 0320000000298023 | 0.000000 63.394729 | 24128
24 63.264999866486 39 523.750000 4 10.495000 | 0.812000 | 0.000044 | o 0.000000 66.763138 | 24128
25 58.60750023524 175 479.416667 175 7.358750 | 0.812000 | 0.000044 | g 0.000000 | 143.837667 | 24128
26 63.878749529521 19 462.250000 | 9 7.601250 | 0.812000 | 0.000044 | 00299999993294477 | 0.000000 74726519 | 24128
27 61.924166622106 66.333333333333 | 426.500000 | 18 14.401250 | 0.812000 | 0.000044 | 1569 17000839114 0.000000 69.850147 | 24128
28 66.25416692098 8 380.291667 | 8 11.410833 | 0.812000 | 0.000044 | 1495.21999502182 0.000000 67.040300 | 24128
29 65.825833956401 0 415.916667 0 10.195000 | 0.812000 | 0.000044 | 555 48999786377 0.000000 62.945892 | 24128
30 66.42250029246 0 426.125000 0 10.184583 | 0.812000 | 0.000079 | g56 200001358986 0.000000 70.915259 | 24128
31 65.588749567668 0 419.000000 | © 10.175417 | 0.812000 | 0.000079 | 910.059995174408 0.000000 66.739027 | 24128




TOTAL N/A |—| N/A N/A N/A N/A N/A N/A N/A
Baseline Emissions Project Emissions
CO2 emissions from on
- site or off site fossil fuel "
ni:ﬂ'}g\:; power generation in 'the The fugitive T_he.project The r_nethane Trrl]eemg'rt]';/e
emissions _basellne case that > Total baseline methane emissions fan EmIssions el emissions from Total project
Date/month/year from lagoons displaced by generation - i flarl_ng of the |neff|q|ent the new [
in the baseline based on l_)logas lagoons residual gas combustion and wastewater
case coIIecTed in the stream leaks treatment facility
anaerobic treatment
facility
ECH4_Iagoon_BL Ecoz_power_BL EBL ECH4_Iagoons PEfIare ECH4_IC+Leaks ECH4_NAWTF Eproiecl
tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e
1 281.327568 44.868760 326.196328 0.000000 8.121818 51.576334 2.813276 54.389609
2 285.672931 49.077000 334.749931 0.000000 7.671429 54.286467 2.856729 57.143196
3 251.642557 41.394420 293.036977 0.000000 9.160000 47.602941 2.516426 50.119367
4 276.043844 41.414920 317.458764 0.000000 9.229131 47.511878 2.760438 50.272316
5 312.135021 42.013520 354.148541 0.000000 9.286471 48.143417 3.121350 51.264767
6 288.086222 39.257500 327.343722 0.000000 9.479545 45.472688 2.880862 48.353551
7 300.364008 31.761880 332.125888 0.000000 9.997619 46.705604 3.003640 49.709244
8 221.908058 26.000560 247.908618 0.000000 11.342727 31.281995 2.219081 33.501076
9 55.340620 10.240160 65.580780 0.000000 9.593125 9.290148 0.553406 9.843554
10 73.468666 -2.564960 70.903706 0.000000 0.837222 0.000000 0.734687 0.734687
11 170.576755 -3.152900 167.423855 0.000000 0.994286 0.000000 1.705768 1.705768
12 140.856107 -2.662540 138.193567 0.000000 1.031111 0.000000 1.408561 1.408561
13 154.974617 61.003900 215.978517 0.000000 1.786667 9.773356 1.549746 11.323102
14 223.989503 40.256260 264.245763 0.000000 1.453333 46.918709 2.239895 49.158604
15 206.760780 38.426840 245.187620 0.000000 0.803810 45.994627 2.067608 48.062234
16 245.175610 36.323540 281.499150 0.000000 0.852105 42.023080 2.451756 44.474836
17 14.876082 7.258640 22.134722 0.000000 1.120000 7.269727 0.148761 7.418488
18 100.476973 12.066300 112.543273 0.000000 0.786667 13.913307 1.004770 14.918077
19 287.450602 45.439480 332.890082 0.000000 4.629565 51.436687 2.874506 54.311193
20 313.637110 48.037240 361.674350 0.000000 8.187369 54.209535 3.136371 57.345906




21 298.948497 50.902320 349.850817 0.000000 7.700000 55.763040 2.989485 58.752525
22 271.399514 52.479180 323.878694 0.000000 7.006818 57.791333 2.713995 60.505328
23 250.329667 42.097980 292.427647 0.000000 8.960952 46.680485 2.503297 49.183781
24 263.770236 31.361720 295.131956 0.000000 10.495000 37.966363 2.637702 40.604065
25 599.116354 43.003260 642.119614 7.086450 7.358750 50.448908 5.920299 63.455657
26 303.020463 37.082040 340.102503 0.000000 7.601250 43.646346 3.030205 46.676551
27 284.482849 37.847920 322.330769 0.000000 14.401250 44,313805 2.844828 47.158633
28 272.835138 26.140780 298.975918 0.000000 11.410833 37.836303 2.728351 40.564654
29 255.311784 40.827800 296.139584 0.000000 10.195000 47.628650 2.553118 50.181767
30 287.844328 40.240680 328.085008 0.000000 10.184583 47.658113 2.878443 50.536557
31 267.946278 37.904500 305.850778 0.000000 10.175417 46.885423 2.679463 49.564886
TOTAL
8. 01 September — 30 September 2009
@ @) ®) 4) ®) (6) ©) ®) ©) ) an
The
amount of
electricity The
Wastewater Total organic displaced sl
Wastewater T —— Wastewater organic material by the Biogas sent to Volumetric er?ﬂs]s .
flows fl ; organic material material removal electricity Surplus generation fraction of
. ows leaving ) } L ; . . Methane from
D — entering roiect concentration concentration efficiency of generation biogas sent facility and component CH4 concentration | flaring of
Y project trgati'n i entering the leaving the the new from the to flare used for in the biogas to i bieES thg
treatment - project treatment project project biogas system electricity gas engine in the 9 s
facility ty facility treatment wastewater collected generation hour h -
facility facility from the St?eam
anaerobic
treatment
facility
Fin total Fout total WCcoD,inUASB Weop,outuase Rnawte EL Vres Vel VeHa engine Ccha PEfiare
m3 m3 kgCOD/m3 kgCOD/m3 - MWh Nm3 Nm3 Nm3 U Cgﬁéal\;mS tCO2e
1 6,321.950058 | 6,821.709991 | 11.620000 0.657495 0.943417 38.490000 | 0.000000 21,476.000000 | 62.964166323344 | 0.000451 0.000000
2 5,636.750031 | 6,125.740011 | 12.673667 0.606933 0.952111 33.521000 | 0.000000 19,024.000000 | 62.079166571299 | 0-000445 0.000000
3 5,831.249973 | 6,267.949940 | 14.421000 0.694355 0.951851 36.700000 | 0.000000 22,480.000000 | 64.597499688466 | 0-000463 0.000000
4 5,821.400009 | 6,184.369995 | 11.232667 0.594227 0.947098 42.728000 | 0.000000 24,194.000000 | 65.808333873749 | 0.000472 0.000000




5 5,935.299995 | 6,458.449944 | 13.671667 0.580986 0.957504 47.750000 | 0.000000 25,956.000000 | 67.315417607625 | 0-000483 0.000000
6 5,805.350037 | 6,317.359970 | 12.206000 0.492397 0.959659 48.189000 | 0.000000 25,830.000000 | 67.010416666667 | 0-000480 0.000000
7 5,309.950031 | 5,893.059978 | 11.299667 0.552657 0.951091 29.743000 | 0.000000 17,346.000000 | 66.683913852858 | 0-000478 0.000000
8 5,993.599991 | 6,596.410021 | 12.159000 0.598894 0.950745 50.227000 | 0.000000 26,387.000000 | 67.243750890096 | 0-000482 0.000000
9 5,369.799965 | 5,956.949982 | 12.327333 0.612385 0.950323 37.883000 | 0.000000 21,283.000000 | 66.773749987284 | 0.000479 0.000000
10 6,059.150009 | 6,618.050018 | 11.704333 0.588967 0.949680 37.646000 | 0.000000 21,158.000000 | 66.267083803813 | 0-000475 0.000000
11 5,195.249973 | 5531.479990 | 11.964667 0.643682 0.946201 43.119000 | 0.000000 22,604.000000 | 66.609166145325 | 0.000477 0.000000
12 5,624.899994 | 6,109.639931 | 13.372333 0.662574 0.950452 43.581000 | 0.000000 23,278.000000 | 66.612916946411 | 0.000477 0.000000
13 5,873.149986 | 6,303.130058 | 11.924000 0.587917 0.950695 42.501000 | 0.000000 22,357.000000 | 67.157084465027 | 0-000481 0.000000
14 5,522.550011 | 5,968.839989 | 12.199667 0.626864 0.948616 43.328000 | 0.000000 22,458.000000 | 66.132500648499 | 0-000474 0.000000
15 5,552.050007 | 6,023.739998 | 12.259667 0.578602 0.952804 44.834000 | 0.000000 23,103.000000 | 65.597499847412 | 0.000470 0.000000
16 2,857.900015 | 3,284.880006 | 13.798667 0.644908 0.953263 15.504000 | 0.000000 8,568.000000 | 46.063333269364 | 0-000330 0.000000
17 3,424.350002 | 3,569.309998 | 12.456667 0.536351 0.956943 27.528000 | 0.000000 14,443.000000 | 50.2525001904 0.000360 0.000000
18 1,119.750008 | 1,175.360000 | 13.650000 0.622590 0.954389 5.037000 | 0.000000 2,524.000000 | 31.704666686431 | 0-000227 0.000000
19 0.000000 0.000000 NaN NaN NaN 0.000000 | 0.000000 0.000000 0 0.000000 0.000000
20 0.000000 0.000000 NaN NaN NaN 0.000000 | 0.000000 0.000000 0 0.000000 0.000000
21 0.000000 0.000000 NaN NaN NaN 0.000000 | 0.000000 0.000000 0 0.000000 0.000000
22 0.000000 0.000000 NaN NaN NaN 0.000000 | 0.000000 0.000000 0 0.000000 0.000000
23 0.000000 0.000000 NaN NaN NaN 0.000000 | 0.000000 0.000000 0 0.000000 0.000000
24 0.000000 0.000000 NaN NaN NaN -1.483000 | 0.000000 0.000000 0 0.000000 0.000000
25 398.000000 153.000000 5.972000 NaN NaN -2.150000 | 0.000000 0.000000 0 0.000000 0.000000
26 3,280.000000 | 3,388.000000 | 11.409000 0.425906 0.962669 7.535000 | 661.000000 4,874.000000 | 0 0.000000 0.000000
27 2,513.000000 | 2,721.000000 | 11.729333 0.551531 0.952979 9.325000 | 2.000000 5,409.000000 | O 0.000000 0.000000
28 2,858.699993 | 2,992.029980 | 12.209500 0.552462 0.954752 16.935000 | 4.000000 9,091.000000 | 66.837692260742 | 0.000479 0.039896
29 4,359.850010 | 4,563.380018 | 12.182667 0.619206 0.949173 9.312000 | 0.000000 4,716.000000 | 60.57391279126 | 0.000434 0.000000
30 4,764.450005 | 4,845.369999 | 12.647333 0.613420 0.951498 39.692000 | 0.000000 20,595.000000 | 65.493749300639 | 0-000469 0.000000
TOTAL N/A N/A N/A N/A




(12) (13) (14) (15) (16) 17) (18) (19) (20) (21) (22)
Volumetric The TN G Volume of flow of
Volumetric flow rate of Minimum o st s wastewater directly Organic material
fraction of the residual Temperature flow rate for o ; P P g idizi to the current £ removed from
methane in the gas in dry in the the PRy ol blogas oxidlzing wastewater esse wastewater Biogas calorific
Date/month/year ] ] - pressure of destroyed agents biogas from L
residual gas at basis at exhaust gas operation of e evetam || oy elestndi e treatment system el facility value
normal condition normal of the flare flare Y yenerationy 5 sterr? and bypassing the pip =(1+3)x(4-
in hour h condition in system 9 - bo{m o new wastewater 6) /1000
the hour h Y treatment facility
fVCHA.h FVRG,h Tﬂare Vmin.flare Pflare fel C_OX Fin,lagoon.FM7 IIeaks CODremoved NCVbiogas
- Nm3/h °C Nm3/h mBar - t/m3 m3 - tCOD JINm®
1 62.964166323344 | O 496.431240 | O 11.015000 | 0.812000 0.000079 997.199997216463 | 0.000000 68.975816 24128
2 62.079166571299 | O 479.357501 0 10.562083 | 0.812000 0.000079 1340.6100063324 0.000000 67.720376 24128
3 64.597499688466 | O 440.610831 0 9.393334 0.812000 0.000079 1290.7200012207 0.000000 79.740274 24128
4 65.808333873749 | 0 540.004996 | O 8.960000 0.812000 0.000079 1842.35999298096 | 0.000000 61.714926 24128
5 67.315417607625 | O 522.457085 | O 8.411250 0.812000 0.000079 1465.34000110626 | 0.000000 77.393173 24128
6 67.010416666667 | O 510.457267 0 8.343750 0.812000 0.000055 871.360005378723 | 0.000000 67.749450 24128
7 66.683913852858 | O 0.000000 0 10.605909 | 0.812000 0.000055 787.130006998777 | 0.000000 56.743822 24128
8 67.243750890096 | O 0.000000 0 8.150000 0.812000 0.000055 1525.90001296997 | 0.000000 68.925635 24128
9 66.773749987284 | O 0.000000 0 9.355417 0.812000 0.000055 737.669995397329 | 0.000000 62.547370 24128
10 66.267083803813 | O 0.000000 0 8.884615 0.812000 0.000055 1574.98000335693 | 0.000000 67.020500 24128
11 66.609166145325 | O 0.000000 0 8.390000 0.812000 0.000055 131 0.000000 58.598922 24128
12 66.612916946411 | O 0.000000 0 8.468333 0.812000 0.000055 840.219995379448 | 0.000000 71.169952 24128
13 67.157084465027 | O 0.000000 0 8.718750 0.812000 0.000000 0 0.000000 66.325725 24128
14 66.132500648499 | O 0.000000 0 8.891667 0.812000 0.000000 0 0.000000 63.631619 24128
15 65.597499847412 | O 0.000000 0 8.969583 0.812000 0.000000 21.8700006008148 | 0.000000 64.580933 24128
16 46.063333269364 | 0 0.000000 0 12519167 | 0.812000 0.000000 0 0.000000 37.316764 24128




17 50.2525001904 0 0.000000 0 11.420833 | 0.812000 0.000000 75.3699989318848 | 0.000000 40.741582 24128
18 31.704666686431 | O 0.000000 0 9.752667 0.812000 0.000000 18.1099996939301 | 0.000000 14.552820 24128
19 0 0 0.000000 0 0.000000 0.812000 0.000000 0 0.000000 NaN 24128
20 0 0 0.000000 0 0.000000 0.812000 0.000000 0 0.000000 NaN 24128
21 0 0 0.000000 0 0.000000 0.812000 0.000000 0 0.000000 NaN 24128
22 0 0 0.000000 0 0.000000 0.812000 0.000000 0 0.000000 NaN 24128
23 0 0 0.000000 0 0.000000 0.812000 0.000000 0 0.000000 NaN 24128
24 0 0 0.000000 0 0.000000 0.812000 0.000000 0 0.000000 NaN 24128
25 0 0 0.000000 0 0.000000 0.812000 0.000000 0 0.000000 NaN 24128
26 0 661 0.000000 661 0.000000 0.812000 0.000000 304 0.000000 35.978550 24128
27 0 2 0.000000 2 0.000000 0.812000 0.000068 265 0.000000 27.975100 24128
28 66.837692260742 | 4 44.223077 4 10.880769 | 0.812000 0.000068 660.54000377655 0.000000 33.250316 24128
29 60.57391279126 | O 36.996086 0 13.204783 | 0.812000 0.000068 889.529991269112 | 0.000000 50.288929 24128
30 65.493749300639 | O 37.207500 0 10.118333 | 0.812000 0.000068 823.959995746613 | 0.000000 57.285340 24128
TOTAL N/A N/A N/A N/A N/A N/A N/A N/A
Baseline Emissions Project Emissions
CO2 emissions from on
L site or off site fossil fuel .
RUENYS power generation in the - The project The methane Ui LT
methane : . The fugitive .. . methane
emissions baseline case thatis Total baseline methane BTIEEITS [0 SIS Ml emissions from Total project
Date/month/year displaced by generation A . flaring of the inefficient L
.from Iagoops based on biogas emission SIS (D residual gas combustion and e (=t emission
in the baseline . lagoons wastewater
case collected in the stream leaks treatment facilit
anaerobic treatment y
facility

ECHA_Iagoon_BL ECOZ_power_BL EBL ECH4_Iagoons PEfIare ECHA_IC+Leaks ECH4_NAWTF Eproject

tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e

1 277.745463 31.561800 309.307263 0.000000 11.015000 38.266787 2.777455 41.044241

2 269.293466 27.487220 296.780686 0.000000 10.562083 33.421263 2.692935 36.114197




3 323.095497 30.094000 353.189497 0.000000 9.393334 41.094827 3.230955 44.325782
4 243.514215 35.036960 278.551175 0.000000 8.960000 45.057149 2.435142 47.492292
5 310.531758 39.155000 349.686758 0.000000 8.411250 49.445577 3.105318 52.550895
6 267.189105 39.514980 306.704085 0.000000 8.343750 48.982604 2.671891 51.654495
7 221.058580 24.389260 245.447840 0.000000 10.605909 32.733735 2.210586 34.944321
8 275.738059 41.186140 316.924199 0.000000 8.150000 50.213106 2.757381 52.970487
9 247.408604 31.064060 278.472664 0.000000 9.355417 40.217378 2.474086 42.691464
10 267.396502 30.869720 298.266222 0.000000 8.884615 39.677803 2.673965 42.351768
11 230.262803 35.357580 265.620383 0.000000 8.390000 42.608322 2.302628 44.910951
12 285.761678 35.736420 321.498098 0.000000 8.468333 43.881277 2.857617 46.738894
13 264.584639 34.850820 299.435459 0.000000 8.718750 42.489390 2.645846 45.135237
14 253.273566 35.528960 288.802526 0.000000 8.891667 42.030172 2.532736 44.562907
15 256.222481 36.763880 292.986361 0.000000 8.969583 42.887507 2.562225 45.449732
16 134.391283 12.713280 147.104563 0.000000 12.519167 11.168889 1.343913 12.512801
17 148.096362 22.572960 170.669322 0.000000 11.420833 20.539517 1.480964 22.020481
18 31.625339 4.130340 35.755679 0.000000 9.752667 2.264580 0.316253 2.580833
19 NaN 0.000000 NaN NaN 0.000000 0.000000 NaN NaN

20 NaN 0.000000 NaN NaN 0.000000 0.000000 NaN NaN

21 NaN 0.000000 NaN NaN 0.000000 0.000000 NaN NaN

22 NaN 0.000000 NaN NaN 0.000000 0.000000 NaN NaN

23 NaN 0.000000 NaN NaN 0.000000 0.000000 NaN NaN

24 NaN -1.216060 NaN NaN 0.000000 0.000000 NaN NaN

25 -23.299757 -1.763000 NaN NaN 0.000000 0.000000 NaN NaN

26 125.822612 6.178700 132.001312 0.000000 0.000000 0.000000 1.258226 1.258226
27 91.520662 7.646500 99.167162 0.000000 0.000000 0.000000 0.915207 0.915207
28 114.548148 13.886700 128.434848 0.000000 10.880769 17.235136 1.145481 18.380618
29 191.747555 7.635840 199.383395 0.000000 13.204783 8.084154 1.917476 10.001629
30 222.063359 32.547440 254.610799 0.000000 10.118333 38.171286 2.220634 40.391919

TOTAL




9. 01 October — 31 October 2009

@ @ ®) 4) ®) ®) @) ®) ©) (10) (11
The
amount of
electricity The
Wastewater Total organic displaced roiect
Wastewater W Wastewater organic material by the Biogas sent to Volumetric proje
astewater . . . .. B . emissions
flows flows leaving organic material material removal electricity Surplus generation fraction of Methane -
Date/month/year entering project concentration concentration efficiency of generation biogas sent facility and component CH4 e i flaring of
project e o entering the leaving the the new from the to flare used for in the biogas to (¥ S the
treatment facility project treatment project project biogas system electricity gas engine in the 9 eshE
facility facility treatment wastewater collected generation hour h —
facility facility from the St?e o
anaerobic
treatment
facility
Fin,lotal Fout.tmal Wcop,in,uASB WCOD.out,UASB RNAWTF EL Vres Vel fVCH4,engine CCH4 PEfIare
m3 m3 kgCOD/m3 kgCOD/m3 : MWh Nm3 Nm3 Nm3 L Cg‘; é a'img‘ tCO2e
1 4,818.400009 | 4,773.589989 | 12.320000 0.559809 0.954561 27.253449 | 46.554001 17,769.000000 | 63.607618538929 | 0-000456 0.469585
2 5,465.049980 | 5,717.110031 | 13.687667 0.529666 0.961303 40.252691 | 0.392000 22,451.000000 | 65.442083040873 | 0.000469 0.004023
3 5,313.349976 | 5,620.749996 | 14.975333 0.694194 0.953644 45.200627 | 0.000000 24,033.000000 | 64.430416742961 | 0-000462 0.000000
4 5,096.550001 | 5,381.170006 | 10.968000 0.547574 0.950075 56.614990 | 0.000000 22,483.000000 | 64.409999688466 | 0-000462 0.000000
5 4,543.650021 | 4,846.829998 | 16.667667 0.601923 0.963887 50.386249 | 0.000000 21,690.000000 | 62.822916666667 | 0-000450 0.000000
6 4,987.800034 | 5,479.980015 | 16.413000 0.629919 0.961621 45.880044 | 0.000000 25,094.000000 | 63.14416662852 | 0-000453 0.000000
7 5,120.150017 | 5,110.949989 | 13.179333 0.469309 0.964391 38.758743 | 147.936996 | 23,209.000000 | 63.986250241597 | 0-000459 1.227449
8 4,945.600014 | 4,982.649967 | 14.405333 0.596078 0.958621 24.715710 | 0.000000 21,499.000000 | 64.2433330218 0.000460 0.000000
9 4,169.100006 | 4,391.260002 | 17.351667 0.614988 0.964557 8.559950 | 41.505001 22,217.000000 | 64.423332850138 | 0-000462 0.393728
10 4,758.049988 | 4,849.740013 | 15.966000 0.558094 0.965045 12.139271 | 0.000000 23,173.000000 | 64.273332595825 | 0-000461 0.000000
11 4,990.550011 | 5,043.359978 | 14.711000 0.579081 0.960636 36.705534 | 156.709000 23,092.000000 | 65.384583791097 | 0-000469 1.539188
12 4,677.699989 | 4,924.199989 | 17.365000 0.543521 0.968700 28.637860 | 0.000000 22,873.000000 | 64.710833072662 | 0-000464 0.000000
13 5,415.300011 | 5,314.879978 | 12.652000 0.564394 0.955391 21.278005 | 0.000000 23,999.000000 | 64.453749815623 | 0-000462 0.000000
14 5,491.349991 | 5,606.530003 | 11.878333 0.493507 0.958453 31.187912 | 0.000000 22,306.000000 | 65.521249135335 | 0-000470 0.000000
15 5,683.700027 | 5,717.859982 | 15.261667 0.494039 0.967629 43.977830 | 0.000000 25,461.000000 | 63.691666762034 | 0-000457 0.000000
16 5,126.200005 | 5,210.319992 | 14.516000 0.486356 0.966495 44.739730 | 0.000000 26,670.000000 | 61.186249891917 | 0-000439 0.000000
17 5,287.400017 | 5,464.860001 | 15.999667 0.499473 0.968782 38.211080 | 53.970001 23,242.000000 | 62.434583346049 | 0.000448 0.513355




18 5,513.349960 | 5,661.059984 | 16.266333 0.571598 0.964860 38.220408 | 0.000000 23,252.000000 | 61.288333257039 | 0.000439 0.000000
19 5,561.350037 | 5,965.640038 | 18.961000 0.521503 0.972496 50.857221 | 0.000000 29,542.000000 | 61.384583473206 | 0-000440 0.000000
20 4,735.949994 | 5722.220010 | 14.468333 0.421085 0.970896 36.539029 | 28.450001 23,083.000000 | 63.046087182086 | 0-000452 0.265816
21 4,974.650005 | 6,685.039955 | 12.985333 0.437435 0.966313 40.341223 | 0.000000 24,696.000000 | 63.627499103546 | 0-000456 0.000000
22 4,994.099983 | 6,677.669983 | 12.035000 0.452506 0.962401 32.523141 | 40.549999 19,414.000000 | 63.19916677475 | 0.000453 0.385035
23 6,163.950035 | 8,021.340019 | 11.318667 0.460779 0.959290 48.643651 | 23.459999 27,091.000000 | 63.856666564941 | 0-000458 0.236144
24 6,016.699982 | 7,842.910011 | 10.795333 0.438245 0.959404 38.782615 | 173.559998 | 22,571.000000 | 64.13374932607 | 0-000460 1.668383
25 5,861.849976 | 7,704.950005 | 11.879333 0.426491 0.964098 48.171335 | 0.000000 26,971.000000 | 64.122082233429 | 0-000460 0.000000
26 4,938.299988 | 6,915.219986 | 11.038000 0.463258 0.958031 39.095102 | 0.000000 22,573.000000 | 64.232499599457 | 0.000460 0.000000
27 5,741.000000 | 7,568.000000 | 12.398667 0.486455 0.960766 39.863280 | 33.680000 27,262.000000 | 64.208333333333 | 0.000460 0.324947
28 5,758.699997 | 7,551.599983 | 14.100000 0.463669 0.967116 48.663712 | 0.000000 25,696.000000 | 63.660833199819 | 0-000456 0.000000
29 5,297.399997 | 6,784.529971 | 13.685000 0.514439 0.962409 55.595418 | 0.000000 25,947.000000 | 65.003749370575 | 0-000466 0.000000
30 5,782.899994 | 7,093.639999 | 12.099333 0.495337 0.959061 46.507099 | 0.000000 26,806.000000 | 63.95833269755 | 0-000458 0.000000
31 5,840.349976 | 7,209.819992 | 14.691333 0.441147 0.969972 52.023797 | 0.000000 27,926.000000 | 64.264582792918 | 0-000461 0.000000
TOTAL N/A N/A N/A N/A
(12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)
The Amount Volume of flow of Organic
Volumetric Volumetric flow proportion of wastewater directly material
fraction of rate of the Temperature Minimum flow Operating of biogas chemical to the current Loss of removed
D —— methane in the residual gas in in the rate for the pressure destroyed oxidizing wastewater biogas from Biogas calorific
Y residual gas at dry basis at exhaust gas operation of flare of flare by agents treatment system from wastewater value
normal condition normal condition of the flare system system electricity entering and bypassing the pipeline facility
in hour h in the hour h generation system new wastewater =(1+3)x
set boundary treatment facility (4 — 6) /1000
fVCHA.h FVRG,h Tﬂare Vmin,ﬂare Pﬂare fel C_OX Fin,lagoon.FM7 IIeaks CODremoved NCVbiogas
- Nm3/h e Nm3/h mBar - t/m3 m3 - tCOD JINm®
1 63.607618538929 | 46.554000854492 | 38 560909 46.554000854492 | 10.649091 | 0.812000 | 0.000068 | g36.490004062653 | 0.000000 | 56.690388 | 24128




0.391999989748

0.391999989748

9.962917

0.812000

0.000068

2 65.442083040873 37.320833 327.360003471375 | 0.000000 | 71.775624 | 24128
3 64.430416742961 | O 37.983750 0 8.980000 | 0.812000 | 0.000068 | 9960000872612 | 0.000000 | 75.667296 | 24128
4 64.409999688466 | O 37.813749 0 10.310417 | 0.812000 | 0.000055 | 200.860002100468 | 0.000000 | 52.952369 | 24128
5 62.822916666667 | O 40.483333 0 10.010417 | 0.812000 | 0.000055 | 703.330004990101 | 0.000000 | 72.814627 | 24128
6 63.14416662852 | O 50.325000 0 11.555833 | 0.812000 | 0.000055 | 97.670003890991 | 0.000000 | 78.412819 | 24128
7 61.996250152588 | 147.93699645996 | 43 681667 147.93699645996 | 10.397500 | 0.812000 | 0.000055 | 1606.2299823761 | 0.000000 | 65.081549 | 24128
8 64.613749345144 | O 43.756250 0 10.966667 | 0.812000 | 0.000055 | 1431.81000900269 | 0.000000 | 68.272971 | 24128
9 64.691249529521 | 41.505001068115 | 42 810417 41.505001068115 | 10.917917 | 0.812000 | 0.000055 | 2054.4400100708 | 0.000000 | 69.640260 | 24128
10 64.604999065399 | O 40.550869 0 10.658750 | 0.812000 | 0.000055 | 237871999359131 | 0.000000 | 73.260415 | 24128
11 65.60874970754 | 156.70899963379 | 56 174348 156.70899963379 | 10.485416 | 0.812000 | 0.000019 | 1897.53001022339 | 0.000000 | 70.495468 | 24128
12 66.343750635783 | O 40.027500 0 10.755417 | 0.812000 | 0.000019 | 2217.98000335693 | 0.000000 | 78.551852 | 24128
13 65.82291730245 | O 39.024166 0 10.658333 | 0.812000 | 0.000019 | 114555999660492 | 0.000000 | 65.514690 | 24128
14 66.015000025431 | O 39.801666 0 10.745417 | 0.812000 | 0.000019 | 1088.46001148224 | 0.000000 | 62.461223 | 24128
15 57.372916698456 | O 41.419565 0 6.582174 | 0.812000 | 0.000019 | 1753 26999855042 | 0.000000 | 83.917892 | 24128
16 59.440833449364 | 0 42526667 0 6.443333 | 0.812000 | 0.000019 | 157538999938965 | 0.000000 | 71.877851 | 24128
17 38.937083251774 | 93.970001220703 | 54 110833 53.970001220703 | 6.964167 | 0.812000 | 0.000019 | 1688.61000728607 | 0.000000 | 81.867088 | 24128
18 60.797499497732 | 0 43.359583 0 10.617917 | 0.812000 | 0.000020 | 1336.46999746561 | 0.000000 | 86.446137 | 24128
19 60.503749847412 | O 41.675833 0 9.008333 | 0.812000 | 0.000020 | 972370004415512 | 0.000000 | 102.337656 | 24128
20 61.47874991099 | 28.450000762939 | 45 044167 28.450000762939 | 10.581667 | 0.812000 | 0.000020 | 199 819997191429 | 0.000000 | 66.111764 | 24128
21 61.855833530426 | O 46.842917 0 10.773750 | 0.812000 | 0.000020 | 411 669999387115 | 0.000000 | 61.673219 | 24128
22 61.910833358765 | 40.549999237061 | 44 228000 40.549999237061 | 11.294583 | 0.812000 | 0.000020 | 1767.16001343727 | 0.000000 | 57.082311 | 24128
23 62.879999478658 | 23.459999084473 | (000000 23.459999084473 | 11.420000 | 0.812000 | 0.000020 | 1440.93001937866 | 0.000000 | 66.071630 | 24128
24 63.6170835495 173.55999755859 | 75 880001 173.55999755859 | 10.937500 | 0.812000 | 0.000020 | 977.980010986328 | 0.000000 | 61.515165 | 24128
25 63.295833587646 | O 0.000000 0 10.021250 | 0.812000 | 0.000061 | 597.350004196167 | 0.000000 | 66.348778 | 24128
26 63.517499605815 | O 0.000000 0 5.945263 | 0.812000 | 0.000061 | 220.730001211166 | 0.000000 | 51.305426 | 24128
27 64.434999783834 | 16.839999914169 | ( 000000 7.0999999046326 | 0.000000 | 0.812000 | 0.000061 | g 0.000000 | 67.499255 | 24128
28 64.265416463216 | 0 45.800001 0 7.870000 | 0.812000 | 0.000061 | 993.919994354248 | 0.000000 | 77.696224 | 24128
29 62.462917168935 | O 52.106522 0 8.463044 | 0.812000 | 0.000061 | 262600004076958 | 0.000000 | 69.004694 | 24128
30 61.881666819255 | O 52.654167 0 8.912500 | 0.812000 | 0.000061 | 369.730001449585 | 0.000000 | 66.455490 | 24128
31 57.320833444595 | 0 53.601250 0 6.879524 | 0.812000 | 0.000061 | 364.899990856647 | 0.000000 | 82.621941 | 24128




TOTAL N/A ’—‘ N/A N/A N/A N/A N/A N/A N/A
Baseline Emissions Project Emissions
CO2 emissions from on
- site or off site fossil fuel "
ni:ﬂ'}g\:; power generation in 'the The fugitive T_he.project The r_nethane Trrl]eemg'rt]';/e
emissions _basellne case that > Total baseline methane emissions fan EmIssions el emissions from Total project
Date/month/year from lagoons displaced by generation - i flarl_ng of the |neff|q|ent the new [
in the baseline based on l_)logas lagoons residual gas combustion and wastewater
case coIIecTed in the stream leaks treatment facility
anaerobic treatment
facility

ECH4_Iagoon_BL Ecoz_power_BL EBL ECH4_Iagoons PEfIare ECH4_IC+Leaks ECH4_NAWTF Eproiecl
tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e tCO2e
1 218.244828 22.347828 240.592656 0.000000 10.649091 32.454652 2.182448 34.637100
2 283.823486 33.007207 316.830692 0.000000 9.962917 41.582439 2.838235 44.420674
3 304.130937 37.064514 341.195451 0.000000 8.980000 43.820171 3.041309 46.861480
4 203.639580 46.424292 250.063872 0.000000 10.310417 40.981014 2.036396 43.017410
5 288.121195 41.316724 329.437920 0.000000 10.010417 38.561400 2.881212 41.442612
6 314.146742 37.621636 351.768378 0.000000 11.555833 46.449548 3.141467 49.591015
7 252.916277 31.782169 284.698447 0.000000 10.397500 43.253465 2.529163 45.782628
8 268.955690 20.266882 289.222572 0.000000 10.966667 39.086021 2.689557 41.775578
9 273.750297 7.019159 280.769456 0.000000 10.917917 40.898272 2.737503 43.635775
10 289.087086 9.954202 299.041288 0.000000 10.658750 42.149092 2.890871 45.039963
11 278.710049 30.098538 308.808586 0.000000 10.485416 44.267138 2.787100 47.054238
12 311.970264 23.483045 335.453309 0.000000 10.755417 41.886615 3.119703 45.006317
13 257.829158 17.447964 275.277122 0.000000 10.658333 43.774024 2.578292 46.352316
14 243.841093 25.574088 269.415181 0.000000 10.745417 41.359855 2.438411 43.798266
15 335.379766 36.061821 371.441586 0.000000 6.582174 45.891601 3.353798 49.245399
16 282.940457 36.686579 319.627036 0.000000 6.443333 46.179794 2.829405 49.009199
17 326.269631 31.333086 357.602717 0.000000 6.964167 41.578547 3.262696 44.841243
18 347.886843 31.340735 379.227578 0.000000 10.617917 40.328611 3.478868 43.807480
19 414.975002 41.702921 456.677923 0.000000 9.008333 51.318547 4.149750 55.468297
20 257.888120 29.962004 287.850123 0.000000 10.581667 41.449532 2.578881 44.028413




21 241.177831 33.079803 274.257634 0.000000 10.773750 44.467899 2411778 46.879677
22 222.055959 26.668976 248.724934 0.000000 11.294583 35.106778 2.220560 37.327337
23 263.110198 39.887794 302.997991 0.000000 11.420000 49.192200 2.631102 51.823302
24 242.628017 31.801744 274.429762 0.000000 10.937500 42.633347 2.426280 45.059627
25 261.870589 39.500495 301.371084 0.000000 10.021250 48.941785 2.618706 51.560491
26 197.668399 32.057984 229.726382 0.000000 5.945263 41.031675 1.976684 43.008359
27 268.469776 32.687890 301.157666 0.000000 0.000000 49.861325 2.684698 52.546023
28 311.090785 39.904244 350.995028 0.000000 7.870000 46.292750 3.110908 49.403658
29 274.139546 45.588243 319.727788 0.000000 8.463044 47.731018 2.741395 50.472414
30 263.307208 38.135821 301.443029 0.000000 8.912500 48.518156 2.633072 51.151228
31 330.671120 42.659514 373.330634 0.000000 6.879524 50.787352 3.306711 54.094063

TOTAL




The Monitoring Report is issued monthly. The calculation system is described as follows:
- The total Project Emissions for a month will be summarized.
- The total Baseline Emissions for a month will be summarized.
- The conditional formula (formula 30) for a month will be summarized
- The total emission reduction will be obtained from Summarized Baseline Emissions minus Summarized Project Emissions minus
Summarized Formula 30 (condition applies).

Summary of emission reduction calculated of the table above is shown as follows:

DESCRIPTION
Monitoring Period 02 November 2008 to 31 October 2009

Baseline emissions
68,799 tCO2e

11,314 tCO2e
17,712 tCO2e

Project emissions

Formula 30

Emissions Reduction

39,773 1CO2e




ANNEX 3

CALIBRATION SCHEDULE

No Equipment Manufacturer Type/Model Serial Number Last Calibration Next Calibration
1 | Flowmeter FM1 Endress+Hauser Proline Promag 10 910A4C19000 5-Jun-09 4-Jun-10
2 | Flowmeter FM3 Endress+Hauser Proline Promag 10 910A4C19000 5-Jun-09 4-Jun-10
3 | Flowmeter FM5 Flotech E FS800/C FT180 3108020269/080121/158 6-Nov-09 5-Nov-10
4 | Flowmeter FM6 Flotech E FS800/C FT180 3108020268/080121/156 6-Nov-09 5-Nov-10
5 | Flowmeter FM7 Endress+Hauser Promag 20 A5049219000 5-Jun-09 4-Jun-10
6 | Gas meter GM3 Endress+Hauser Proline t-mass 1 94021702000 12-Jun-09 12-Jun-10
7 | Gas meter GM4 Endress+Hauser Proline t-mass 1 9COADEO02000 12-Jun-09 12-Jun-10
g | Jhermocouple type N (Flare) | gngress+auser | TAF LU/RIA 250 C80086040AA 9-Dec-09 9-Dec-10
g | pressuretransmittertoflare | sgp 265GS 265GS6505037035 13-May-09 13-May-10
10 | Gas analyzer to flare Dragger Polytron IR Ex 02/062.62.66 13-May-09 13-May-10
11 | Gas analyzer to biogas engine | ADOS Ados Biogas 401 48921 14-May-09 14-May-10
12 | Gas Analyzer ADOS Ados Biogas 401 48920 14-May-09 14-May-10
13 | kWh meter engine 1 Carlo Gavazzi WM 3-96 AQ 1018 BG3130018100N 9-Oct-09 9-Oct-10
14 | kWh meter engine 2 Carlo Gavazzi WM 3-96 AQ 1018 BG3130006100N 14-Oct-09 14-Oct-10
15 | kWh meter engine 3 Carlo Gavazzi WM 3-96 AQ 1018 BG3130012100N 9-Oct-09 9-Oct-10
16 | kWh meter engine 4 Carlo Gavazzi WM 3-96 AQ 1018 BG3130015100N 19-Oct-09 19-Oct-10
17 | kWh meter engine 5 Carlo Gavazzi WM 3-96 AQ 1018 BG3130016100N 19-Oct-09 19-Oct-10




18 | kWh meter engine 6 Carlo Gavazzi WM 3-96 AQ 1018 BG3130020100N 14-Sep-09 14-Sep-10
19 'é\é‘é';l?‘nf;‘fi;gigita' internal Schneider Electric SSOHNE'DER PM 0016088548 15-Sep-09 15-Sep-10
20 | Colorimeter HACH DR 890 060890C60505 18-May-09 18-May-10
21 | Gas meter spare 1 Endress+Hauser Proline t-mass 1 A5024C02000 30-October-2009 30-Oct-2010
22 | Gas meter spare 2 Endress+Hauser Proline t-mass 1 A5024D02000 29-October-2009 29-Oct-2010




foy CALCULATION

ANNEX 4

fet CALCULATION

Unit Remark
Engine 1 2 3 4 5 6

1) Date of test 6-Nov-09 6-Nov-09| 6-Nov-09 6-Nov-09| 6-Nov-09 6-Nov-09

) Time of test 14:00 14:00 14:00 14:00 14:00 14:00

3) Power generation on (1) and (2) 579.5 571.45 45.31 55.22 37.99 59.01 kwWh As in the database

(4) Engine load on (1) and (2) 579.5 571.45 45.31 55.22 37.99 59.01 kw =(3)/1jam

(5) Specific Fuel Consumption of engine based on 0.5160 0.5160 0.5160 0.5160 0.5160 0.5160 Nm3/kWh Calculated based on power

1 month database generation and fuel consumption total.

It is assumed that SFC for all engines
is similar

(6) Biogas consumption of engine 299.0306 294.8767 23.3806 28.4943 19.6034 30.4500 [Nm3 =(5)x(3)

(@) Methane concentration in biogas on (1) and (2)| 64.0625% 64.0625% 64.0625% 64.0625% 64.0625% 64.0625% As in the database

(8) Volumetric flow of methane in biogas 191.5665 188.9054 14.9782 18.2542 12.5584 19.5071 |Nm3 =(7) x (6)

9) Intake air volumetric flow on load (4) 2,181.42 2,152.52 177.45 216.27 148.79 231.11|Nm3 Theoritical value

(10) Engine exhaust gas volumetric flow 2,480.45 2,447.40 200.83 244,76 168.39 261.56 [Nm3 Stoichiometry, assumed :
CH4 + 202 --> CO2 + 2H20
mol before = mol after

(11) Methane concentration in exhaust gas 2.935% 0.997% 1.215% 1.551% 0.698% 1.153% Test Result

(12) Volumetric flow of methane in exhaust gas 72.80 24.40 2.44 3.80 1.18] 3.01577106 =(10) x (11)

(13) fel 62.00% 87.08% 83.71% 79.20% 90.64% 84.54% =(7)/(11)

(14) fe) used for ER Calculation 81.20%

(i) Installed capacity 952 952 952 952 952 952]kW

(i) Load 61% 60% 5% 6% 4% 6%

(iii) Intake air flow at load (ii) 2808.3613| 2771.1555 228.4538 278.4202 191.5462 297.5294]kg/h Inter/Extrapolated

2,181.42 2,152.52 177.45 216.27 148.79 231.11 |[Nm3/h




Intake air

LOAD flow (kg/h) Intake Air
100% 4580 % volumetric] MW % x MW %mass
80% 3650 02 21% 32 6.72 23%
60% 2770 N2 79% 28 22.12 77%
40% 1920 (Assumption) 28.84
Normal condition
P 1llatm
T 273(K
R 8.21E-05[{m3 atm/ (K. mol)
POWER RATING (4) NOMINAL PARTIAL LOADS
LCAD % 100% 80% B0% 40%
MECHANIGAL POWER (3,4, 5) KW 985 738 591 384
BMEFR bar 14,1 11,3 34 56
FUEL CONSUMPTION 1) KW 2525 2070 1825 1160
THERMAL EFFICIENCY % 39,0 38,1 36,4 34,0
[ HEAT M MaIN WATER CIRCUIT 1) W 632 541 [ 452 | 342 1
HEAT IN SECONDARY WATER CIRCUIT 1) KW 255 185 140 101
HEAT IN CHARGE COOLER 1) KW 150 95 47 18
HEAT M OIL COOLER 1) W 105 100 93 83
HEAT IN EXHAUIST GASES (25 °C) 1) W 614 503 405 293
HEAT IN EXHALST GASES (120°C) 1) KW 456 383 311 226
EXHAUST GAS TEMPERATURE 1) o 395 408 478 441
HEAT TC RADIATION 1) KW 39 37 | 34 [ 30 1
Y _____________________________________________________________________________________________
CARBURETION SETTINGS (2)
O, TO EXHAJST|DRY)(ONLY A REFERENCE) o 5,9 &.4 | 5,0 | 5.4 |
MASS FLOWS
INTAKE &R FLOW 1) kalh 4580 3650 2770 1820
EXHALUST GAS FLOW (WET) 1) kg/h 5190 4150 3160 2200
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