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Revision history of this document

Version | Date Description and reason of revision

Number

1 21 January 20093 Initial adoption

2 8 July 2005 A The Board agreed to revise the CDMCSBDD to reflect

guidance and clarifications provided by the Board since
version 01 of this document.

A As a consequence, the guidelines for completing CDM
PDD have been revised accordingly to version 2. [atesst
version can be found at:
http://cdm.unfccc.int/Reference/Documents

3 22 December A The Board agreed to revise the CDM project design
2006 document for smalbcale activities (CDMSSCGPDD),
taking into account CDMPDD and CDMNM.
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‘ A.1  Title of the small-scaleproject activity : |

\ A.2. Description of thesmall-scaleproject activity : |

The present project consists in the reduction eeghouse gases emitted by a domestic
wastewater treatmemiant that otherwise would be directly emitted to the atmosphere. The project
is presented by SAAE (Autonomous Service of Waters and Wastewater Management), which is ¢
public company responsible farastewater management in the city of Sao Carlos, Brazil, where this
project will be implemented.

The contamination of natural waters by wastewater, without any treatment, is a serious
environmental problem. Further, the correct disposal of domestic watstews essential for the
maintenance of adequate quality levels of public health. Hence, the implementation of this domestic
wastewateplantcomes to revert the previous condition, when it was directly launched in rivers.

Methane is a subroduct of watewater reduction and/or stabilization either when launched
in natural water bodies or treated in anaerobic lagodhs. most commorand low cost system
usually utilized for this applicatiois one or more anaerobic lagoons. However, lagoons emit large
amaunts of methane.

The first attempt to implement theastewateplantwas in1995. However, both due to new
legal and geographical constrainémaerobic lagoonsould not be implemented. In substitution, a
more advanced system including two UASB anaerdigiestion systems was cho3de UASBs are
followed by open flare into the baseline configuration realizing a partial combustion of methane,
around 50%. For the project activity configuration is implemented a sludge dryeorveitenclosed
flare with comgeted combustion thaeduce methane to carbon dioxitleis reduction will prevent
the release of a large amount of methane to the atmosphere, thus reducing the gredielcbake
the plantemissions.

Thermal energy generated in flare will use for dgysiudge, where equipment performance
is additional for improvement the sludge for use to agricultgtabilization and pathogenic

absence).
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Besides the reduction in greenhouse gases emissions, other benefits are expected:

= = = =

Implementation of new technologies.

Reduction in pathogenic vectassociated with the wastewater

Reduction in odors produced by the decomposition of organic matter;

Improvement of the capacity of monitoring the production and treatment of wastewater;

Although the thermal energy fromelgas burning is not within the project boundary, this

one improve the sustainable level of the project, because the energy will besistgenirying by

the Albrecht®sludge dryer system adaptation with the Fokal® flaring and monitoring system.

‘ A.3. Project participants

Name of Party involved
((host ) indicates a host

Private and public entity (ies)
project participants (as applicable)

Kindly indicate if the Party
involved wishes to be
considered as project

e s g oautondmo(s service of wate
and domestic wastewater)

Party) participant (yes/no)
Sao Carlo®omestic Wastewater

Brazil Treatment Plant _
SAAETAServi-o aut? No

(host)

| A4.1.1. Host Party(ies): |
Brazil.
‘ A4.1.2. Region/State/Province etc.. |
Sao Paulo
‘ A.4.1.3. City/Town/Community etc: |
Sa Carlos
A.4.1.4. Details of physical location, including informationallowing the
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The project is located in city Sao Carld$ie total populationaccording with the last census
of the Brazilian Institute of Geogpay and Statistics (IBGE /2007y 212,956 The aea of the city
is 1,143.9 knf,and it is located in the central portiontbé stateof Sao Paulolt is 231 km far from

the capital of thetate the city of Sao Paulo.

Project

Business Name

North (UTM)*

East (UTM)*

Sao Carlos Wastewater Treatmet#nt

Plantof Treatment

Sao Carlos

22A010

4

47A556
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Fig.Al. Locdlization of the Sao Carlos Wastewater TreatmenPlant, where the project activity will take

place

A.4.2. Type and category(ies) and technology/msare of thesmall-scale project activity: |

The project acti

vity <ca

tegory

is 13 (AWas:

with UNFCCC methodology scopes. The chosen methodology was typ&dstewater Treatment,

with control was limited bydol smaltscale project activity, as categorization of Appendix B for

small scale CDM project actives.
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The anthropogenic emission referent to this project activity is categorize in small scale,
because de emission r educ tO2 equivalerg anfiubllg fsom allttypea n
1l of the pr oj-ldNMdahodalogy)iand recognized(insdditon A.4.3.

The domestic wastewater produced by ETE Sao Cavilbseceive treatment in anaerobic
environment, through reactor anaerobic ofeasting flow and later biogas generation and will be
burned inenclosedlare.

The treatment anaerobic consists of the reduction of organic matter and consequently bioga
production and sludge. The formed biogas will be direct through ducts with filterthergnclosed

flare.

The table that proceeds summarizes the reductions of the emissions for the project activitie:
during the period of credits proposed for ®lantof Wastewater of Sao Carlotends for base an

annual leak of 15562.016 wastewater m3 and entranceCOD of 650 mg/liter.

vears Annual estimate of emission
reduction (tCO.e)
2009 39,579
2010 40,729
2011 41,878
2012 43027
2013 44,177
2014 45,326
2015 46,475
2016 47,620
2017 48,769
2018 49919
Total reductions (tCOe) 447612
Annual average of dear reductions during the credit period 44 761
(tCO2e) ’
Period of Total Credit (years) 10

Table A3: Estimated emissiorreductions for the project activity
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Although the parties not receive from ODA (Official Development Assistance) funding and

the Brazil country is ODA recipients, this projeldes not includen division.

The wastewater domestic treatment funding Sao Carlos city is part of current city
government plan, and the public funding is used as part of local govern béltigetigh the local
govern funding, the CERs revenues is essential for the project adthptgmentation because

promote the best condition for the S&o Carlos City sustainafiktyle A4)

large scale project activity:

The boundary of the project tagty is defined exclusively as the area of the domestic
wastewateplant as defined in item B.3rhe reductions claimed in this project comprise exclusively
those oneslue the inclusion oénclosedlare as an open flare substitute of baselidesludgedryer
will be installed additionally tenclosedlare and will be used to optimize the sludge management.
There is not any other project activity within this boundaryit annot be a debundled component

of a large scale project activity.

SECTION B. Application of a baseline and monitoring methodology |

The approved methodology utilized in this projectAMS IlIl.H/Version 10 fiMethane
Recovery in Wastewater Treatmenthe complée methodology is available at thiNFCC (United
Nations Framework Convention on Climate Chgnigéernet homepage, in the electronic address
written below

http://lcdm.unfccc.int/methodologs/PAmethodologies/approved.html

B.2  Justification of the choice of the project category:

The project matches with the categdegscribed aparagraph 1 option): il nt r oduc t |
biogasrecovery and combustion in an dxig an anaerobic wastewateeatment system such as
anaerobic reactor | agoon, s e p tlisted int tkenAMSIIEHr ar

methodologyi Met hane Recovery i nThe/peoposegnojact aetivity qualiteat me
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Table A4i Investment analysis MonjolithWastewater Treatment Plant.

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Total
Oyear | lyear |  2year |  3year [  Adyear | Syear | 6year | 7year 8year | 9year | 10year |
Project CERs per year 39579 40729 41878 43027 44177 45326 46475 47620 48769 49919
CERs Value 11 11 11 7 7 7 7 7 7 7
CERs Antecipation % 100% 100% 100% 0% 0% 0% 0% 0% 0% 0%
(+) CERs Antec. Revenue 1.344.046 1.344.046
(+) CERs Verif. Revenue 301.189 309.239 317.282 325.325 333.340 341.383 349.433 2.277.191
(+) CERs Gross Revenue 3.621.237
(-) CERs Tax Charge 8% 107.524 24.739 25.383 26.026 26.667 27.311 27.955 265.604

I |
(+) CERs Net Revenue 1.236.522 301.189 284.500 291.899 299.299 306.673 314.072 321.478 3.355.633
[ Energy |
(+) Energy Gross Revenue -

|
(-) Energy Tax Charge 8% |
(+) Energy Net Revenue -

[ Equipment |
(-) Construction 5.966.490 5.966.490
(-) Fokal Equip. 284.600 284.600
() SDFO &M 29.125 29.125 29.125 29.125 29.125 29.125 29.125 29.125 29.125 29.125 291.248
(-) Power Gen. System -

[ CDM |
(-) Validation 11.500 11.500
() Verification 7.700 7.700 7.700 7.700 7.700 7.700 7.700 7.700 7.700 7.700 77.000
(-) CER UN Tax 3.404 3.404
(-) UNFCCC Register tx. 5.145 5.295 5.444 5.594 5.743 5.892 6.042 6.191 6.340 6.489 58.175
(-) Consulting payment - - - - - - - - - - -

(-) Performance Insurance 8.707 8.960 9.213 6.024 6.185 6.346 6.507 6.667 6.828 6.989 72.425
Project Financial Results (5.029.472) (50.677) (51.080) (51.482) 252.747 235.747 242,837 249.926 256.991 264.080 271.175 - 0 3.409.209

NPV |- G

3.851.066,08 |
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as small scalesince its calculated RCEs alelow the small scale limits for Type Il
metlodologies (annual emission reduction less or etiaa 60KtCO,e per yearduring the crediting

period, as describeabove in item A.48.

B.3. Description of theproject boundary: |

The project boundary idefined asa fraction of the area occupied by thao Carlos Wastewater
TreatmentPlant This fraction comprises the subarea of the anaerobic digester s{iSesBs), the
coupledenclo®d flare where the recovery and combustion of the methane will take place yieidirey

efficientreduction in GHG emissions.

The sludge condutttandling formed is not considered as part of the propdivity,
while contributing tancreasesustainabity levels inthe project are enhanced by the inclusion of
a step in harnessing of the burning gasrgy for sludgerying, this step is not included on the

borders of the CDM projecthe whole system is illustrated belowRigure B.3:

CO2

CH4 + CO2

Biodigester —>

The categoryf the applied projeat s t y p e | | nown asiothér lprejecinactisitees k
shall be limited to those that resultemission reduction of less than or equal 60 KtCO2 equivalent

annuall yo.
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The baseline choice for this project activity is not a typical and straightforward baseline,
since it was defined as the previous approved but not implemented pobjdus wastewagr
treatmentplant This baselinechoiceis based in theANNEX of Decision 17/CP.7TiModalities and
procedures for a clean devel opment me c hani sn
article 45:

n(e) Taking i nto acc o uentdral polcieseand arcumstarscesucio asa |
sectoral reform initiatives, local fuel availability, powsector expansion plans, and theoaomic
situation i n tahdealsopim agreenent with ertidedd8 n c hoosi ng a
methodology fora project activity, project participants shall seletbm among the following
approaches the one deemed most appropriate for the project actaking into account any

guidance by the executive board, and justify the appropriateness ofiogte

(b) Emissions from a technology that represents an economically attractive coart@of taking

into account barri.ers to investment; or (€)0

This is precisely the condition of this project activity. The first attempt to implement the
Wastewater Plant,saa set of anaerobic lagoons, was in 1995. However, it could not be continued
since new environmental restriction laws were created after the approval of the plan by the projec

participant. This change made it impossible to implement the set of andegimnas.

If previous forecasts for the anaerobic lagoons treatment plant implementation (1995) had
been occurred and the system was been maintained to nowagaysuld consider this lagoon
system as the project baseline, because would be accordintiydiveh the item(iv) of the section
about @Abasel-H\Vsda®0 methodololyysSthat shidl:

AThe existing anaerobic wastewater treatment
would be the implemented scenery found for the baselihés pre-implementation scenario is
clearly documented in inhSeerivSEEREC QuGonts ulatt i B/re
(I'ndustrial | mprovement and Research Enhanc:
environmental laws that were createftier the approval of the wastewater plant plan. The text of

these reports is reproduced below:

1C
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ANone of the previous projects wertreatmempl| e
plantwould be implemented become subject to important environmentacttiests, a condition not
valid at the time of the project conceptualization and definition of construction loc&EREC

Quantitative Report, pg 5)d

Notel: Portuguese (Memorial de Célculo da SEREC, pag. 5)
At the occasiorof the purpose termdiscussiorand contract elaboration, always based on

available data from SAAE, it was considered that the preliminary area defined for the wastewater
plantimplementatiorwasadequatedSEREC, 1992)i

However, at the begin of the FIPAI workg, noticed here is another possibility for
implementation in alternative site, where some advantageselike the reducedength for the
sewertubes and thearea needed fothe treatment plar(iue the employed technology in the
purposed alternatives).

Thearea adised inprevious studies was considered unsuitable, because as well as too close
to the AMunicipal Sl aughterhouseo, had a | ar
Brazilian law this one could not be object of deforestafion.

Therestrictiors we refer are:

U The plantwould be constructed too close to the slaughterhouse of the citt, @ermitted
condition;
U The area, formerly free of vegetation, was recovered and occupied by secondary forest.

Accordingly with Brazilian law, riparian forestsannot be slashed or removed. This

restriction significantly reduced the available area for the implementation of lagoons.

In short, at the moment of project conceptualization and approval there were no
environmental restrictions to implement it as a $edr@erobic lagoons, and a completely different

situation was present at the implementation stage.

Comparing the lagoons syst€iD95), like previously presented with the UASB biodigester
systems, we have higher investments for the last; but in thisesseonsidered because there were

some relevant environmental restrictions for the chasptementation area, as presented below:

A In that study was considered two ethat st i

werediscarded because the nedchew areaThe previous chosed area will cannot be used for this

11
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objective because environmental questions: near to slaughterhouse, recovered secondary fore
respect to riparian forest bandftér subtracted those areas that should be respecte@mains

enough space for the treatment plant implementation, according to Sao SRty treatment

Note2: (FIPAI Report, November, 2003; page 9).

sewer demand. Beyond the previous analysis of refered projects, were defined 11(eleven
new alternaves, that weredeakbd one by one in this repoffrom eleven alternatives considered,
after the previous design, assessment and specific ponderations, four alternatives were consider
more attractive. However, one of them (alternative 2), has efficiemy costsuperior than

necessaty according to i mposed environment al rest

According t o AiDeci si on 17/ CpP. 7, article

according defined in the article 12 of Kyoto Protacolwe h av e:

(e) Taking into account relevant national and/or sectoral policies and circumstances, such as
sectoral reform initiatives, local fuel availability, power sector expansion plans, and the economic

situation in the project sectoro

And according wh article 480f the same Decisignve have:

When it choose a baseline methodology for project activity, the participants must adopt;
betweenone the follows approach, that one considered more appropriated fprofbeet activity
taking account any Exedué Board orientation, and justify it chose:

(b) The emissions from the technology that represent a course of action economically
attractive taking account the investments barriers;

This is clearlyan investment barrieras described iparagraph 48(b) since the lagoons
systemcanomi cally attr ac The walernative tor graumventf thosec t |
constraints was an improvement in the project technolggn though more expensivéhe
inclusion of the UASB anaerobic digesters was the chéseimology to be in agreement with
environmental law and still implement the project activity.

The articles cited before bring argument to justify the baseline definition for the Monjolinho
Wastewater Treatment Plant CDM Project, like been the Lagoons TraaBystem, that would be

implemented if the project of 1995 (SEREC Project) had been , becags®niomic condition to

12
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implementation was better, and some environmental restricabrtbe predefined area for the
treatment system, did promote conceptng®s focusing a more advanced and expensive technology

to supplythe established regional environmental aifffsis solution had the follow configuration:

> 1892 - 3 Aerobic Lagoons

3 Sendimentation Lageons This system was not
implemented because
> 1895 - 2 Anaerobic Lagoons -> environmental restriction
1 Aerobic Lagoon for the proposed
2 Sendimentation Lagoons implementation region.

1 Sludge Dryer Lagoon

Based orthese argument# was chosen as baseline reference the previous approved project
of anaerobic lagoonsin agreement with methodology AMS HH Vs10i Met hane Reco

Wast ewater Treat ment 0, section 1:

i 1This project category comprises measures that recover methane from biogenic organic
matter in wastewaters by means of one of thelfo wi ng opti ons: ( é)
(iv) Introduction of biogasecovery and combustion to an existing anaerobic
wastewater treatment system such as anaerobic reactor, lagoon, septic tank or an on

site industrial plant; o

B.5. Description of how the anthropogenic emissins of GHG by sources are reduced below

Regardthe chosen baselingsee B.4) theeductionin anthropogenic emissionsill occur
during thecombustionproces of the emittedmethane by thetabilizationprocessof wastewatein
the UASB reacta: In particular, me of the attributions of the project activity is the installation of
the erclosed flare in the UASBs. It will allow the precise monitoring of the Gid@uction since it
will burn methane inoptimized conditionsof temperature, pressure and flow. The resulting
emissionswill be much smaller than would betherwiselaunchedo the atmospher@ the baseline

condition i.e. by the anaerobic lagoons.

13
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Figure B5: Detailed view of the baseline. In the diagram it is shown the spatidistribution of the anaerobic
lagoonsthat would be implementedin the former conceptualization of the wastewater plant.
B.6. Emission reductions:

B.6.1. Explanation of methodological choices: |

The scope of AMSIII.H methodologydoes agree with the propospibject 1) Technology
/IMeasure Baselinefiintroduction of methane recovery and combustion to an existing anaerobic
wastewater treatment system such asestac reactorlagoon, septic tankr an on site industrial
planb 2)Pr oj ect Ac t i Biagdsfugitiée ramissiens onnascountdf inefficient in capture

and flare system

B.6.2. Data and parameters that are available at validation:

Data / Parameter: Volume of treated wastewateraty e a r (Qfi) O

Data unit: m’/year

Description: Annual input ofwastewateto theplant(m’)

Source of data used: | SEREC Quantitative Report

Value applied: The annual estimated flow ke same of the moniteig procedure, since the

claimed RCEs are due to the technology improvement for the same waste
input. Detailedcalculationof this variablds provided in section B.6.3, Table

B.6.3.a
Justification of the SEREC Report provides estimative for specifical years. An statistical appr
choice of data or was needed to model the year volume of wastewater
description of
measuremennethods

and procedures

14
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actually applied

Any comment: -

Data / Parameter: Chemical Oxygen zmand (COD)

Data unit: tonnCODm’

Description: Chemical Oxygen Demand of the wastewater, a constant parameter
Source of data used: | SEREC Quantitative Repat

Value applied: 0.00@B5

Justification of the This is the value verified in wastewater measurements. The same justificg
choice of data or of the previous variable (volume) is applied here: the monitoring value is t
description of same.

measurement methods
and procedures
actually apped :

Any comment: -

Data / Parameter: Maximum methane producing capacity B,)
Data unt: tCH,/tCOD
Description: Maximum methane producing capacity, expressing the maximum amountof ¢

that can be produced from a given quantity of chemical oxygen demand.(COL

Source of data used: | Default values from chapter 6 G2006IPCC Guidelines foNational
Greenhouse Gas Inventorj@slume 5 Wast® was used.

Value applied: 0.21

Justification of the No measurement procedures. The default IPCC valueoisr®25 kg CH/ kg
choice of data or COD. If the methodology is used for wastewater containing materials not akin
description of simple sugars, a Ctémissions factor different from 0.21 t€HCOD has to be

measurement methodg estimatecandapplied
and procedures
actually applied

Any comment:

Data / Parameter: Global Warming Potential for Methane (GWP cn4)

Data unit: tCO2e/tCH4

Description: Global warming potential for CH4

Source of data used: | 2006 IPCC Guidelines

Value applied: 21

Justification of the This is the more reliable estimative for the Global Warming Potential of
choice of data or Methane

description of
measurement methods
and procedures
actually applied

Any comment:

Data / Parameter: Methane Correction Factor MCF)

Data unit:

15
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Description: Methane @rrection Factorbased onype of wastewater treatmeand
discharge pathway or system famaerobic digester for sludge without metha
recovery

Source of data used: | Default values from chapter 6 of volume 5. Waste in 2006 IPCC Guideline
National Greenhouse Gas Inventories.

Value applied: 0.8
Jugification of the This is the recommended MCF lower value for anaerobic lagoons, as
choice of data or recommended at AM8I.H methodology

description of
measurement methods
and procedures
actually applied

Any comment:

B.6.3 Ex-ante calculationof emission reductions: |

Emission reduction within the context of this project activity was estimated ubkeng t
approach exposed in version ®® AMS IlI-H methodology. As usual, the starting equation to
estimate theeductionamount is:

Er= BET PET Leakage ()
whereEg, BE andPE represents, respectively, net reduction, baseline and project activity emissions.

Each of those terms in equation {dylescribed more detailed in subsequent paragraphs.

a) Project Emissionare estimated by the following egtion:

I:)Ey: PE y,power+ PE y,ww,treated+ PE y,s,final+ PE y,fugitive+ PE y,dissolved"’ PE y,upgrading (2)

+ PE y,leakage,pipeline

Where
PE.Project activity emissions in the year fyo
PE, power Emissions from electricity or dieselcomsp t i on i n; t he year fAyo

PE/wwieacd EMi ssi ons from degradabl e organic carbo

PE/sinar EMi ssi ons from anaerobic decay ;of the fir

16
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PE, rugitive: Emissions from methane release apture and utilization/combustion/flare systems in
year, Ayo

PEdisssved EMi ssi ons from di ssolved met;hane in trea
PE,upgrasing EMi ssi ons related to the upgrading and

PE, leakage pipeline EMissions due to physical leakage from the dedicated piped network in year

Among those term$E, s sinaiiS Neglected since the resulting sludge of the UASB system will
be used for fertilization.PE s gissolved IS @lSO neglected sinaamissions fronthis source are only
considered for project activities involving measures described in cases (i), (v) and (vi) of paragraph 1
in AMS-IIlLH methodology, which is not this caseThis also applies toPE,ypgrading @and
PEy jeakage pipeline NOt @pplicable tohis project

Once discarded those terms, projmissions can be estimated by:

PEy = PE y,power+ PE y,ww,treated"' PE y,fugitive (3)

Data of electric energy consumption of the UASB set and its related components are
summarized in Table B.6.3.a. Alalues are expressed in Watts, except for the two last columns
(annual energy consumption and related ;€@missions). The emission factor (EF) used to
transform electric energy to G® emission was 0.18 tGMW.h, which is the regional EF
recommended bthe National System Operator (ONS). ONS is the Brazilian agency that manages

the electric energy production and distribution in Brazil.

CH,4/CO; CH,4/CO; Temperature Odor Odor _ Total Energy_ AnnL_JaI

Year anal_yzer (flare  analyzer (flare analyser (flare) Boosters PLC exstlauster eﬁgauster installed consumption Emissions

input) output) (1™ stage) (2™ stage) power (MW.h) (tCOze)
2009 500 500 100 2000 200 1471 1471 6242 54.7 9.8
2010 500 500 100 2000 200 1471 1471 6242 54.7 9.8
ast 2011 500 500 100 2000 200 1471 1471 6242 54.7 9.8
plz’ll-ase 2012 500 500 100 2000 200 1471 1471 6242 54.7 9.8
2013 500 500 100 2000 200 1471 1471 6242 54.7 9.8
2014 500 500 100 2000 200 1471 1471 6242 54.7 9.8
2015 500 500 100 2000 200 1471 1471 6242 54.7 9.8

nd 2016 500 500 100 2000 200 2942 2942 9184 80.5 14.5
plfase 2017 500 500 100 2000 200 2942 2942 9184 80.5 14.5
2018 500 500 100 2000 200 2942 2942 9184 80.5 14.5
TOTAL emissions (tCO.e) 112.3
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Table B.6.3.a: Summary of electric energy consumption of UASBs arehclosedflare system. All data are
expressed in Watt except when mentioned other units. In the calculations, the consumption of monitoring
analyzers was also included.

The termPE yw reatedcCOMprises emissions referent to the incomplete combustion bamet
in erclosed flares coupled to UASB reactors. As flare efficiepayided by the manufacturer is
0.99, it corresponds to the 1% of generated methane in the stabilization of wastewater. The
remaining emission are included in teR& y ,gitive

Totd generated methane lggradable organic carbon in treated wastewatedei@smined
using the following data from the SEREC Quantitative Report, (henceiitethasSEREC95):

1 Average biogas production (ABP): 168IiKg BDO

1 Remotion efficiency of BDOREpgos): 70%

1 Methane fraction in biogadAFgiogag: 75%

1 Average BDO: 300 mg/I

1 Average CDO: 650 mg/l

Results are summarized iraflle B.6.3b. Data of annual income of wastewater to the plant,
from SEREC95, are shown ifi%olumn. Daily amount of BDOcalcubted through equation (4ye

presented in theScolumn:

Biogas annual production{4olumn) was estimated by equation (5)
Biogas, = BDOgyaily X ABP x 0.365 (5)
and subsequentlshe annual production of CKE™ column), already converted t6O.€, is
CH," = Biogas, ® 0.75° r,, 2 0.021 (6)
Values shown in the two last columns correspond to the burned fraction in the flare (99% of

producedCHi . e. fl areds effi cmefractiopn(1%nd t he i ncomyg

Wastewater Daily amount of Biogas Methane P P sum
Year . BDO Production roductio ~ Ywwlreated T yyfugitive
input (I/s) (kgBDOTday) (Nmyn) E (Coe) (CO%)  (ICO%) (1CO)
2005 4806 12457 763873 8061 380 81 461
2015 6354 16470 100994 10657 502 107 609
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2031 954 24728 1516301 16001 754 160 914
2055 1272 32970 2021735 21334 1006 213 1219

Table B.6.3.b: summary of Project Emissionscalculationsfor terms Py, ireated andPyy.fugiive; Which correspond,
respectivy, to the complete andghcomplete fraction at the flares

However, those data does not provide a prompt answer for the crediting period ofZI To

address this issue a linear regression of data provided by SEREC95. The results for this regression

are shown in Figure B.3, and the estimated yearly amounts are showlme subsequent Table
B.6.3.c

Pey,ww,lreated + F,ey,fugitive

1600
)
S y = 15,38x - 30374,31
€ 1200 | R?=0,99
()]
c
S
[)]
0
§ 800"
o
©
T
400 T T T T T
2000 2010 2020 2030 2040 2050 2060

Year

Figure B.6.3a: Linear regression ofproject emission due tdflare emitted GHG. Data arethe sumof complete
and incomplete burned fractions of CH.

Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 TOTAL
tCOe 459 473 486 499 513 526 539 552 566 579 5193

Table B.6.3.c: final estimated amount of project emission respect to termg Ry reatea@Nd Py fugitive

b) Baselineemissions were estimed as described in item 24.in. referenceto the chosen

baseline (f(iv) The existing anaerobic wastewater treatment system without methane

recovery).

BEy = MEP y,ww,bl *GWP_CHl + MEP y,s,treatmen?GWP _CHl

Where:
BEy:Baseline emisi qnL0O2n et)Yhe year dy

19



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 UNFCCC }

CDM i Executive Board

GWP_CH,: Global Warming Potential for methane (value of 21 is used)
MEP y,ww,bl Methane emission potential of the anaerobic wastewater treatment plant(s) in the

baseline situation in year Ayo (tonnes) deter

MEP yww,0i= Qyuww' % ( C Q Bhoved, Bow*MCF ww treatment i)
Where
Qy.ww Volume of wastewatanput in the lagoon systemn t h e Y)ear fyo (m
Bo.w. Methane producing capacity of the wastewater whose IPCC default value for domestic
wastewater is 0.21 kg CH4/kg COD.
CODyremoved,i Chemical oxygen demand removed by the anaerobic wastewater treatment system
iid in the baseline sid uation in the year fycd
MCFww, treatmentiMet hane correction factor for the a

It recommendedtb use théower MCF values in table Ill.HL. In this case, it is 0.8.

And,

MEPy,s,treatment Met hane emi ssion potenti al of the s

(tonnes)

In baselineconfiguration there wasat any sludge treatment systeniherebre the lastterm
MEPYy,s,treatmentwasnot taking in accounin baselineemissionestimative The parameter®y ww
and CODy,removed,are derived from the SEREC and FIPAI reports. For each year of the period
200971 2018 there is a forecast of thecame of untreated wastewater, which is reported in the
previous item (B.6.2). To the other terms default IPCC values were applied.

A summary of results of the baseline calcula$ is provided in Table B.6.3.d

e QO Yo comm
2005 1,52 1655 34756
2015 2,00 2188 45951
2031 3,01 3285 68992
2055 4,01 4380 91989
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Table B.6.3.d: summary of baseline emission

Similar to Project Emission calculations, a linear regression respect to the crediting period
20097 2018 was done, whose results are shown in Figgu@3.b. The corresponding estimates

baseline emissiorates are shown in Table B.6.3.e

Baseline Emissions

100000
y = 1160,79x - 2291925,48
R?=0,99
:; 75000 -
2
o)
Q
X 50000 -
25000 T T T T
2000 2010 2020 2030 2040 2050 2060
Year

Figure B.6.3.b:Linear regression of project emission due to flare emitted GHG. Data are the suof complete

and incompletecombustionof CH,.

Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 TOTAL
48227 49388 50549 453252

tCOze 40102 41262 42423 43584 44745 45906 47066
Table B.6.3.e: final estimated amount of project emission respect tortes Py yw reatea@Nd Py fugitive

c) Leakage

Leakage in was estimated using the provided parameters inlAMSmethodology. Data

| . H. 2. Met hane emi ssion factors

fromtableAiT a bl e 1 |
Within the domain of the project boundaryetk are 32 valves (EF = 4.53Rg/hr) and 02

connectors (EF 2.010* kg/hr). The final leakage comprises 26@0,e/yr.
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| B.6.4 Summary of the exante estimation of emission reductions: |

o Estimation of o Estimation of
Emission of . - Emission of o
. o project activity emission
Year baseline emission 1 leakage (tonnes .
(tonnes of CQe) emissions (tonneg of COLe) reduction(tonnes
of COe) 2 of COe)
2009 40,102 496 26.6 39,579
2010 41,262 507 26.6 40,729
2011 42,423 519 26.6 41,878
2012 43584 530 26.6 43,027
2013 44,745 542 26.6 44177
2014 45,906 553 26.6 45,326
2015 47,066 565 26.6 46,475
2016 48227 581 26.6 47,620
2017 49,388 592 26.6 48,769
2018 50,549 604 26.6 49919
Total (tCO.e) 453252 5,375 266 447612

|B.7

Application of a monitoring methodologyand description of the monitoring plan: |

| B.7.1 Data and parameters monitored: |

Data / Parameter:

Wastewater flow from digester

Data unit:

m*/h

Description:

Wastewater flow directed to anaerobic digester during project activity

Source of data to be
used:

SAAE - Autonomous Service of Waters and Wastewater Management

Value of data

Description of
measurement methods
and procedures to be
applied:

The wastewater treatment system to be installed is equipped with flow
devices. Wastewater flow will é continuously measured and archiy
electronically.

QA/QC procedures to
be applied:

Flow meters will be subjected to frequent maintenance and calibration in
to perform correctly.

Any comment:

Data / Parameter:

Project untreated wastewater COD

Data unit:

mg/L

Description:

Chemical Oxygen Demand of untreated wastewater sent to anaerobic d
during project activity

Source of data to be
used:

SAAE - Autonomous Service of Waters and Wastewater Management

Value of data

Description of
measuement methods

Wastewater planill be analysed on a daily basis. All analyses shall be n
by certified labs. Analyses results shall be archived in a paper and eleq
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and procedures to be
applied:

manner.

QA/QC procedures to
be applied:

Analyses shll be made by credited labs.

Any comment:

Data / Parameter:

Project wastewater flow to environment

Data unit:

m/h

Description:

Treated wastewater flow released to environment during project activity

Source of data to be
used:

SAAE - Autonomous 8rvice of Waters and Wastewater Management

Value of data

Description of
measurement methods
and procedures to be
applied:

The wastewater treatment system to be installed is equipped with flow
devices. Wastewater flow will be continuously measuraad archived
electronically.

QA/QC procedures to
be applied:

Flow meters will be subjected to frequent maintenance and calibration in
to perform correctly.

Any comment:

Data / Parameter:

Project treated wastewater COD

Data unit:

mg/L

Descrigion:

Chemical Oxygen Demand of treated wastewater released to environment
project activity

Source of data to be
used:

SAAE - Autonomous Service of Waters and Wastewater Management

Value of data

Description of
measurement methods
and procedure® be
applied:

Wastewateplant will be analysed on a daily basisll analyses shall be mad
by credited labs. Analyses results shall be archived in a paper and ele
manner.

QA/QC procedures to
be applied:

Analyses shall be made by credited labs.

Any comment:

Data / Parameter: Biogas flow
Data unit: Nm“h
Description: Biogas flow from anaerobic digester that is sent to flare

Source of data to be
used:

SAAE - Autonomous Service of Waters and Wastewater Management

Value of data

Descrption of
measurement methods
and procedures to be
applied:

The wastewater treatment system to be installed is equipped with bioga
meter devices. Wastewater flow will be continuously measured and arg
electronically.

QA/QC procedures to

Biogas flow meters will be subje¢d frequent maintenance and calibration
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be appliel:

order to perform correctly.

Any comment:

Data / Parameter:

Methane Concentration sento Flare of Sludge Dryer

Data unit:

%

Description:

Methane concentration that is$é¢o flare

Source of data to be
used:

Fokal Ltda

Value of data

Description of
measurement methods
and procedures to be
applied:

To establish the amount of methane actually flared during project activity
methane concentration in residual gasrisoal. Methane concentration shall
monitored continuously by gas analysers.

QA/QC procedures to
be applied:

Gas analysers shall be subjazfrequent maintenance and calibration in orde
perform correctly.

Any comment:

Data / Parameter:

CO, concentration

Data unit:

%

Description:

Carbon Dioxide concentration that is sent to flare

Source of data to be
used:

Fokal Ltda

Value of data

Description of
measurement methods
and procedures to be
applied:

To establish the amount of methane atiyuflared during project activity, th
carbon dioxide concentration in residual gas is critical. Carbon Dig
concentration shall be monitored continuously by gas analysers.

QA/QC procedures to
be applied:

Gas analysers shall be subjazfrequent matenance and calibration in order
perform correctly.

Any comment:

Data / Parameter:

Flow rate of residual gas

Data unit:

Nm*h

Description:

Flow rateof f | a exleadssgas

Source of data to be
used:

SAAE - Autonomous Service of Waters and Wagater Management

Value of data

Description of
measurement methods
and procedures to be
applied:

All flares installed by the project activity will be enclosed flares. To en
maximum performance, this parametealé be monitored continuously.

QA/QC procedures to
be applied:

Flares will be subjecto frequent maintenance and calibration in ordel
perform correctly.

Any comment:
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Data / Parameter:

Methane concentration

Data unit:

%

Description:

Methane conentration in residual flared gas

Source of data to be
used:

Fokal Ltda

Value of data

Description of
measurement methods
and procedures to be
applied:

The correct measurement mwiethane concentration in residual gas is critical
establish the amount of methane actually flared duriogept activity Methane
concentration shall be monitored continuously by gas analysers.

QA/QC procedures to
be applied:

Gas analysers shall be subjezfrequent maintenance and calibration in orde
perform correctly.

Any comment:

Data / Parameer: Temperature

Data unit: °C

Description: Temperature of the exhaust gas of the flare
Source of data to be | Fokal Ltda

used:

Value of data T>500°C

Description of
measurement methods
and procedures to be
applied:

All flares installed by the projéactivity will be of enclosedype To ensure
maximum performance, this parameter shall be monitored continuously.
According with A Tool to deter min
met haneo.

QA/QC procedures to
be applied:

Temperature meteghall be monitored continuously by gas analysers.

Any comment:

Data / Parameter:

Volumetric Fraction of O,

Data unit:

%

Description:

Volumetric fraction of Qexhaust gas of the flagf sludge dryer.

Source of data to be
used:

Fokal Ltda

Value of data

Description of
measurement methods
and procedures to be
applied:

To establish the amount of,@ the exhaust gas during the project activity. 1
volumetric fraction of @shall be monitored continuously by gas analysers.

QA/QC procedures to
be applied:

Gas analysers shall be subject to frequent maintenance and calibration in ¢
perform correctly.

Any comment:
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B.7.2 Description of the monitoring plan: |

Monitoring is a critical component in any CDM project. It is the procechae dssures that
the proposed amount of emission reductions will actually occur. For this project acivity in particular
the monitored quantities are the total methane produced, which is a function of input parameters o
the plant (Volume of treated wastexigr, CDO, etc), and the effectiveness of the flare in reduce the
generated methane to €O

The monitoring of the keyparameterswill be carried out by SAAEThe operation.of
monitoring equipments will beconductedby SAAE employees Specific trainingfor equipments
operationwill be, when necessary, lhyred specialized companies in measurement techniques.

Listed below follow the list of @rameters to be monitored:

1. Biogas flow produced iniodigester. This is the final product of the anaergiaces.

2. Methane percentage in biogassually methane percentage i$% of generated biogas
.This percentages essentiafor emissions calculations.

3. Carbon dioxide percentage in biogasduced Constanmonitoring andmeasuremes by
will be conducted byroject participants using continuous gas analyzer.

4. Methanepercentage in exhaust gasflaire: continuous measurementsaMesshouldbe
averaged hourly or at shorter time intesvdllonitoring of this parameter ixitical to deriveflare
efficiency.

5. Flare temperature As pointedin EB28 Methodological tool,fian excessively high
temperature at the sampling point (above 700 °C) may be an indication that the flare is not being
adequately operated or dh its capacity is not adequate to the actual flow ( Toodetermine
project emissions from flaring gases containmgthane) Hence, the monitoring of temperature
levels assures the effectiveness the efficient combustion of methane.

6. Power consumption.The monitoring of this quantitwill confirm the correctness of
estimated emissions due to electric energy consumption in project boundary.

7. Oxygenfraction in exhaust gaes of flare. Continuousmeasurement shall be done, and

avaaged hourlyor atshortertime intervas.
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B.8  Date of completion of the application of the baseline and monitoring methodology and the
name of the responsible person(s)/entity(ies)

‘ C.1  Duration of the project activity : |

‘ C.1.1. Starting date of the project activity: |

‘ C.2.2.1. Starting date: |
July, 2009.
| C.2.2.2. Length: |

10 years and 0 months.

‘ SECTION D. Environmental impacts |

The project activity has no environmental impacts when compared to the baseline condition.
Contrarily, it reduces the impacts of the anaerobic lagoons since project activity requires a muck

smaller construction areavhich albwed to preservthe riparian foresat the wastewatgriantarea.

D.1. If required by the host Party, documentation on the analysis of the environmental impacts
of the project activity:
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It does not apply to this project activity.

D.2. If environmental impacts are considered significant by the project participants or thdost
Party, please provide conclusions and all references to support documentation of an environmental

\ E.1. Brief description how comments by locaktakeholdershave been invited and compiled: |

‘ E.2.  Summary of the comments received: |

‘ E.3. Report on how due account was taken of any comments received. |
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CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY.

Annex 1

Organization:

SAAE - Servico Autdnomo dégua e Esgoto

Street/P.O.Box:

Getulio Vargas avenue ,1500

Building: Jd Séo Paulo
City: Sao Carlos
State/Region: Sao Paulo
Postfix/ZIP: 13570390
Country: Brazil
Telephone: +55 1633736400
FAX:

E-Mail:

URL:

Represented by:

Title:

Salutation:

Last Name:

Middle Name:

First Name:

Department:

Mobile:

Direct FAX:

Direct tel:

Personal BMail:

Organization:

Estacdo de Tramento de EsgotoMonjolinho

Street/P.O.Box:

Estrada do Matadours/n

Building:

City: Sao Carlos
State/Region: Sao Paulo
Postfix/ZIP: 13570390
Country: Brazil
Telephone: +55 16 33736400
FAX:

E-Mail:

URL:

Represented by:

Title:

Salutdion:

Last Name:

Middle Name:

First Name:

Department:
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Mobile:

Direct FAX:

Direct tel:

Personal BMail:
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

THERE | SNO6 T FUNDNG BAORAHIS PROECT ACTIVITY
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Annex 3
BASELINE INFORMATION
According with the BioCarbon CDM Report number 3, August, 2008
For this project activity were considered the baseline formed with the follow items:
1 2 Anaerobic Lagoons
1 1 Aerobic Lagoon
1 2 Sedimentatiohagoons

1 1 Sludge Dryer Lagoons
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Annex 4
MONITORING INFORMATION

In the context of the proposed monitoring methodology applied to the project: Monitoring of the emission in the projezscetige baseline scenario

was selected

Data to be collected in order to monitor enssions from the project activity, and how this data will be archived:

ID number(Please use| Data variable | Source of data | Data unit Measured (m), | Recording Proporton of How will the Comment

numbers to ease cress calculated (c) onl frequency data to be data be

referencing to D.3) estimated (e) monitored archived?

(electronic/
paper)

M1 Biogas flow Flow Meter Nm3 m Continuous 100% Electronic and | Measured by a
produced in paper flow meter. Data
biodigester will be

aggregated
monthly and
yearly

M2 % of CH,in GasAnalyzer % m and ¢ Continuous 100% Electronic and | Measured by a
biogas paper continuous gas
produced quality analyzer.

M3 % of CGyin Gas Analyzer | % m Continuous 100% Electronic and | Measured by a
biogas paper continuous gas
produced quality analyzer.

M4 % of CH,in the | Gas Analyzer | % m Continuous 100% Electronic and | Measured by a
exhaust gas of paper continuous gas
the flare quality analyzer.

M5 Temperature of | Temperature °C m Continuous 100% Electronic and | Measured by a
flare Meter paper continuous

temperature
meter.

M6 Electric Kilowatt Hour kWh m Continuous 100% Electronic and | Measured by a
Consumed Meter paper standard kWh

meter.

M7 % of O, inthe | GasAnalyzer % m Continwus 100% Electronic and | Measured by a
exhaust gas of paper continuous gas
the flare quality analyzer.
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Fig 1.Schematic diagranof project activity boundary include UASBs reactors and-lare of the Sludge Dryer.
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Fig 2. Schematic diagram of UASBs anenclosed flare monitoring systenof sludge dryer(Symbology

according with annex 4 ,monitoring information table).
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Fig 3. Schematic diagram ofBiogas Combustor System of sludge dryer
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