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\ Al Title of the project activity: |

>> “Advanced swine manure treatment for the Huasaitey Agroindustry”

Version number of the document: Fourth
Date: February 1%, 2012
The document was first completed on 23/02/2007

A.2. Description of theproject activity : |
>> In December 2000, Agricola Super Limitada (Agnuey), the largest pork production company in
Chile, initiated a voluntary process to implemedvanced waste management systems (anaerobic and
aerobic digestion of hog manure), in order to redggeenhouse gas (GHG) emissions into the
atmosphere. During the following years, especiagfween 2004 and 2005, Agrosuper successfully

consummate several of these projects under thenCleselopment Mechanism.

Thanks to this experience and incentives and whieh drive of implementing new advanced swine
manure treatment technologies with low-greenhoaseegnissions for all of the company’s swine barns,
Agrosuper considered once more the assistanceeofC#rtified Emission Reductions (CERs) for its
swine production expansion in the north of ChilgisTwill be used to finance most part of the waste
treatment systems.

The new facilities are part of the expansion gdaisn Agrosuper in order to satisfy the internationa
demand for pork meat. The expansion will take placthe northern part of Chile in one big site,ain
semi- desertic and unpopulated area. The new waateagement technologies will help Agrosuper to
reuse the water, minimizing the consumption of it.

This time the project proponent is Agrocomercial Bighitada, a filial company from Agrosuper in
charge of managing the production in the north luifeC

The project consists of an advanced improvemetitda@ommon practice of swine waste treatment in the
country, reducing an important volume of greenhaesses. The technology implementation is based on
activated sludge treatment plants. This projedviggtconsiders the implementation of six hew aécob
treatment systems, based on activated sludge tlegyno

The expected result from this project activity wikk a significant reduction in the volume of methan
(CH,) and nitrous oxide (MD) emissions compared to those emissions that wathlerwise occur in a
scenario with traditional swine manure treatmestays employed on the host country.

According to the Approved Consolidated Methodoldg@MO0010, and based on a cost analysis, the
baseline treatment system is represented by th@fusecovered anaerobic lagoon. Anaerobic lagoons
lead to the direct release of ¢HN,O and CQ into the atmosphere as result of the anaerobiestimn
process that takes place in the lagoons.

The project activity can contribute to local susédile development in the following aspects:
« The project activity can improve the water quadiya resource for crops irrigation.
« The project activity can reduce significantly odgeathogen and vector control
¢ The project activity can generate job opportunif@docal residents
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A.3.  Project participants:
Table A.1. Project participants.
Name of Party involved Private and/or public | Kindly indicate if the Party
entity(ies) project participants | involved  wishes to  be
(as applicable) considered as project
participant (Yes/No
Chile (host). Agrocomercial AS Limitada NO
Chile ratified the Kyoto Protocol | Private company engaged in the
on August 26, 2002 swine and poultry business.

Agrocomercial ASLimitada: The Company

The“Advanced swine manure treatment for the Huasco Vaey Agroindustry” is a project developed
by Agrocomercial AS Limitada, an Agrosuper filigdhgrosuper is pork, poultry, fruit and salmon
producer in Chile.

Agrosuper is affiliated with the Swine Producersdédation of Chile (ASPROCER) and with the private
industry Association (SOFOFA). Agrosuper complieshwall Chilean environmental regulations. In
addition, the swine production department and alink are certified with quality and environmental
management systems under 1ISO 9001:2000 and ISQ. 2D, respectively.

Agrocomercial AS Limitada goal is to offer the bgsbduct to the market, and at the same time,
maintain a good relationship with the communityotigh initiatives such as good environmental
performance.

\ A.4.  Technical description of the project activity |

>> The project is located in the North Chile (Ikflon), South America.

Figure 1 Project Location
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>> Chile.

\ A.4.1.2. Region/State/Province etc.: |
>> |Il Region, named as Atacama Region, Provincludsco.

\ A.4.1.3. City/Town/Community etc: |
>> Communities of Vallenar, Freirina and Huasco.
A.4.1.4. Detail of physical location, includingnformation allowing the unique identification of this

>> The next table presents the Geographic coomiristem for each advanced animal waste
management system (AWMS):

Table A.2: Location of the project activity

Name of the | 1YPe of treatment : Latitude | Longitude
treatment system system Farm name Nearest location (DD) (DD)
Sows A Activated sludge| Hacienda Totgra  QuebradieMeillo | -28.5831697 -70.898028°
Wean-to-finish | Activated sludgg  Hacienda Totgra uefrada Maitencillo| -28.541317%71.054925°
Wean-to-finish Il Activated sludgel Hacienda TotgraQuebrada Maitencillo| -28.541700%71.006142°
Sows B Activated sludgel Hacienda Totgra  Quebradiéeligillo | -28.583169% -70.898028°
Wean-to-finish Ill Activated sludge| Hacienda TotgraQuebrada Maitencillo| -28.541317271.054925°
Wean-to-finish 1V Activated sludgel Hacienda TotgraQuebrada Maitencillo| -28.541700%71.006142°

Figure 2: P
CDMTreatment, [~ T e e s
facility wean-tofinish I | ine
andwear-to-finish 11~
. Sk A TR WAL
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| A.4.2. Category (ies) of project activity: |

>> The proposed project activity falls into sectosaope 13: waste management and handling and
sectoral scope 15: agriculture.

A.4.3. Technology to be employed by the project deity:

>> The project is based on aerobic digestion by meznan activated sludge plant. The main
components are dissolved air flotation units withidzack-Ettinger extended aeration treatment. The
water is then recirculated to the barns or for@dgtire irrigation.

Figure 3: Advanced aerobic treatment, activated sldge

Aerobic Treatment (Activated Sludge)

The activated-sludge process is an aerobic, comimuflow, secondary treatment system that uses
sludge-containing, active, complex populationserbaic micro-organisms to break down organic matter
in wastewater. Activated sludge is a flocculatedssnaf microbes comprised mainly of bacteria and
protozoa.

The raw effluent is pumped into a balance tank, et through a primary solids separation where an
initial volume of manure is removed. The remainaffuent is transported to a dissolved air flotatio
unit (DAF) and then into the anoxic tank of thedme system, where it is mixed with an active mafss
micro-organisms (referred to as activated sludggable of aerobically degrading organic matter into
water, new cells, marginal quantities of £é&nd other end-products. Diffused aeration maistaire
aerobic environment in the basin and keeps reamntents (referred to as mixed liquor) completely
mixed.

After a specific treatment time, water is pumpedhe biological solids separation stage, where the
sludge and a clarified effluent are obtained. Thagss recycles a portion of settled sludge batkeo
aeration basin to maintain the required sludge ewoimation (within the aerobic basin). The procdss a
intentionally wastes a portion of the separatedigduto maintain the required solid retention tiroe f
effective organic (BOD) removal.



{ ‘9 PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 3 -
Y UNFOCC
= ~
CDM - Executive Board page 6
Figure 4: Flowchart of the Aerobic Treatment
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The activated sludge treatment process has sludifjlews from the initial solid separation stage ahd
biological solid separation stage. Total sludgedreducted to a centrifugal decanter, where moistire
diminished in order to manage sludge without ligdiidining problems. The present project considegs t
appropriate management of sludge in aerobic anttated conditions. The sludge management will be
based on composting treatmeithis is consistent with what has been approvedytlier respective
Environmental Impact Assessment Stu@ige purpose of the composting process is to actdefiaitive
sludge stabilization, and allowing the refinemeinthe sludge through it's transformation as compost

>> The following table represents the emission c#das through the first crediting period, initiall
considering that the project will start its opesation January®12012, only if world market conditions
and international demand for pork meat are in lvith the pork production capacity of the Huasco
project. If these conditions are not in line witketprojects capacity, the start of the project ddag
delayed.
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Table A.4 Emission Reduction

Annual emission

Years reductions (tCO2e/year)

2012 205,352

2013 547,606

2014 821,408

2015 1,02675¢

2016 1,026,758

2017 1,026,758

2018 1,02675¢
Total(;aos:rr]gesuig (l;eng)ctlons 5.681,398

Total number 7

of crediting years

Annual average over the
crediting period of estimated 811,629
reductions (tonnes of CQe)

| A.4.5. Public funding of the project activity: |
>> Not applicable. There is no public funding inved in this Project.

>>The applicable approved baseline methodology tlols project is “Consolidated baseline
methodology for GHG emission reductions from manuremanagement systems” referenced as
ACMO0010 version 5, released after thé"4@eeting of the Executive Board on September 20@&n be
found on the CDM-Executive Board website underfdtiewing link:

http://cdm.unfccc.int/EB/042/eb42_repan08.pdf

In order to demonstrate additionality, Approved Saidated Methodology ACMO0010 refers to the latest
version of the Tool for the demonstration and assessment of addinality” (version 5.2), released
after the 39 meeting of the Executive Board on May 2008. It tenfound on the CDM-Executive
Board website under the following link:

http://cdm.unfccc.int/methodologies/PAmethodolofimss/am-tool-01-v5.2.pdf
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Approved Consolidated Methodology ACM0010 refershi® latest version of the following tools:

“Tool to calculate baseline, project and/or leakagemissions from electricity consumptiofi (version
1), EB39.
http://cdm.unfccc.int/methodologies/Tools/tool_éteity consumption_v1.pdf

“Tool to calculate the emission factor for an elecitity systeni (version 02), EB50.
http://cdm.unfccc.int/methodologies/PAmethodolof@ss/am-tool-07-v2.pdf




@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 3 UNFCCE ‘

CDM - Executive Board page 9

B.2.  Justification of the choice of the methodologsnd why it is applicable to the project

>> Approved Consolidated Methodology ACMO0010, iplagable to the project activity since the project
fulfils all the methodological principles. The foWing list justifies the applicability conditions.

« Farms where livestock populations, comprising dtleabuffalo, swine, sheep, goats, and/or
poultry, is managed under confined conditions: Phgect activity comprises swine population
managed under confined conditions.

+ Farms where manure is not discharged into natusmwesources (e.g. rivers or estuaries): This
has been replicated in order to represent the rdiffebaseline scenarios, and no plausible
scenario considers discharge of raw manure togigeestuaries.

« In case of anaerobic lagoons treatments systermasdéipth of the lagoons used for manure
management under the baseline scenario shouldlbashtim: The anaerobic lagoon considered
in the baseline scenario has a depth of 4,5 meters.

« The annual average temperature in the site wherartherobic manure treatment facility in the
baseline existed is higher than 5°C.: The annualame temperature in the site is 17.96 °C.

* In the baseline case, the minimum retention timenahure waste in the anaerobic treatment
system is greater than 1 month: In order to asayper treatment, the retention time of the
manure in the anaerobic lagoon is greater thanrittmorhe exact value calculated for HRT is
91 days; this is calculated through the quotiemivben the useful volume of the lagoon and the
estimated daily flow for the project activity.

e The AWMS/process in the project case should enthaie no leakage of manure waste into
ground water takes place, e.g., the lagoon shoai@ la non-permeable layer at the lagoon
bottom: In the project case, all the lagoons walvé a non-permeable layer on the bottom.

The proposed project activity complies with all #ygplicability conditions of the methodology; thieme
it is applicable for the proposed project activity.

\ B.3.  Description of the sources and gases includedthe project boundary: |
>> Figures 5 and 6 show the baseline and projdetitgcboundaries. These diagrams also serve as a
schematic figure to represent a carbon balanceach scenario, in each project initiative, using the

equations presented in the approved methodology:




(@) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 3 v
) NP0 P

CDM - Executive Board page 10

Figure 5. Baseline scenario boundary
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Figure 6: CDM Project activity boundary
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The sources and gases included in the project laoyragle summarized in the table B.5 below.

Table B.5. Emission sources for each scenario

Sourct Gas | Included’ Justification/Explanatic
Direct emissions | CH, | Included | The major source of emissions in the lbese
from uncovered | N,O | Included

anaerobic lagoon CO, | Excluded

CO, emissions from the decomposition of
organic waste are not accounted
Excluded for simplification. This is

CH, | Excluded

Baseline . conservative
Emissions from Excluded for simplification. This is
electricity N,O | Excluded pIT '
. 1 conservativ
consumption/thermat — - -
ener B - Electricity is not consumed in the baseling.
99 CGO, | Excluded Thermal energy is not generated in the
baseline
. .. CH, | Included
Direct emissions
. N,O | Includec
o EEnEEe CO, emissions from the decomposition of
sludge process | CO, | Excluded . P
. organic waste are not accounted
Project Excluded for simplification. This emissior
Activity CH, | Excluded X

Emissions from
onsite electricity
consumption

source is assumed to be very small

N,O | Excluded Excluded fc_)r simplification. This emission
source is assumed to be very small

CO, | Included This is an important emission source

B.4.  Description of how the baseline scenario isédtified and description of the identified
baseline scenario:

>> The methodology determines the baseline scetfandoigh the following steps:
Step I: Define alternative scenarios to the progd3BM project activity;

Step II: Barriers analysis;

Step lll: Investment analysis;

Step IV: Baseline revision at renewal of creditpegiod.

Step |: Define alternative scenarios to the proposeCDM project

Identify realistic credible alternative scenaribsttare available either to the project participamt to
other potential project developers for managingniaaure.

The list of possible baseline scenario alternaticessidered was selected from the 2006 IPCC
Guidelines for National Greenhouse Gases Invergdfidapter 10, Table 10.17). The list was a bridged
in view of environmental constraints, current fagilinfrastructure and Agrocomercial AS Limitada
internal policies. These alternative scenarios khimelude:

1) Aerobic Treatment i.e. the proposed project agtinit being registered as CDM project activity
2) Solid Storage
3) Liquid/slurry
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4) Uncovered anaerobic lagoon

5) Pit storage below animal confinements
6) Storage lagoon

7) Solid Separation — Composting

8) Deep bedding

The dry lot system, deep bedding and composting teen excluded because is not applicable to the
conditions of the swine’s barns.

Eliminate alternatives that are not in compliandgall applicable legal and regulatory requirensent

1) Aerobic treatment i.e. the proposed project activity not being registl as CDM project activity.
Activated sludge technology is one of the most aded wastewater treatment in the world. The
investment and operational costs are much highempeced to other treatment technologies. The
implementation of activated sludge technology iringvmanure is unlikely due to high contaminants
concentration and not possible without CDM. Therefathis scenario is not a plausible baseline
scenario.

2) Solid Storage:This kind of system is not applicable for manuratthas low solid content. Due to
washing and flushing systems of the barns, swinstavin these projects is liquid, therefore pumped
from the barns to the waste treatment systems.

3) Liquid slurry : Is not the standard actually implemented in Clslace it is more frequent in cold
climates, where only liquid manure is stored antitreated in tanks. For Mediterranean and / oritadp
climates open anaerobic lagoons are the standatddlyiimplemented for swine manure treatment.

4) Anaerobic Lagoon:The majority of the Chilean swine barns have iticed the open lagoon system
as the standard management waste system (ASPRO@#ERMas strict relation with the recommended
technologies exposed on the Clean Development Agget signed in 2005 between the Chilean
Government and the national pork industry in otdeznhance the level of swine manure treatmertan t

country. Anaerobic lagoon technology has become ctramon practice implemented by the Pork
industry in Chile mainly due to its lower cost, aitid consistency with the Chilean Clean Production
Agreement for swine production. Therefore, thisrespnts one of the likely economically attractive
scenarios for Agrocomercial AS Limitada pork proiiore.

5) Pit Storage: Agrocomercial AS Limitada has evaluated the palsisitof constructing this kind of
waste management technology. The farm operates andempetitive market in Chile and involves large
farm size. Therefore, this technology is not comritothe country. The quantity of manure produced is
too large to implement complex storage structurgeurthe barns, and for this reason will be excluded
Also, the excreted volume accumulated under thesbproduces enteric fermentation gas, which could
intoxicate swine livestock if it is not blown outthe barns.

6) Storage Lagoon This system does not consider decay in volatl&s or nitrogen content in treated
manure. The storage lagoon does not comply withathste treatment quality standards detailed in the
environmental impact assessment study. Dependingtiarage design, this system will not be efficient
enough for odour and vector control. So the exolusif this potential baseline scenario can befjasti

7) Solid Separation — CompostingComposting systems are not adapted to large \eduwh water, or
moisture contents. This dry aerobic system can balgpplied after solid separation stages of aetiva
sludge. For this reason it is excluded from thedispossible baseline scenarios. Compositing past
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in Chile are more common for other type of solidsteatreatment and are presented as other CDM
project activities.

8) Deep bedding Although deep bedding is possible, present in Chil Agrosuper has some
experience in working with it, it is not the prodionn system that better adapts to large swine
populations. In the first place, too much logistioculd need to be implemented regarding solid (begdi
removal and fresh material input for each breedingrowing stage. This is for example 500 trucks pe
day per farm during this bedding process and tbegefiot applicable to our operations. On the other
hand, breeding farms maintain a very high saniséapdard, therefore avoid all kinds of materialuitsp
into the farms and the entrance of bedding is il regarding swine sanitary and disease aspects.

Step Il: Barrier analysis

Technology barriers: To implement an activated sludge, a significavel of waste and barns that are
close to each other is required in order to havdicoous flow. Maintenance requirements involved in
this technology, including a detailed monitoringogmam of its performance level, must also be
considered.

Legal constrains: The implementation of this project activity by dgomercial AS Limitada highly
exceeds current Chilean regulations for swine wasgment. Apart from existing legislation in Ghil
that establishes water quality parameters thatalcahow manure to be discharged into watercourses,
there is no legislation in place that requires ggeswine manure treatment in the country. Besilem

the advancements in manure management made by dxgeocial AS Limitada in this project activity,
the remainder of the swine industry lags behindthe adoption and implementation of manure
management technologies. In Chile, the basic metleddwine manure management do not provide for
the reduction of GHG emissions. There are no egpecis that Chilean legislation will require future
implementation of an aerobic treatment, due tosileificant investments required, without economic
compensation.

Step lll: Investment analysis

The following economic comparison between each evasdnagement scenario, will exclude least-
probable scenario, in order to identify the bagebeenario. For each scenario, all costs and edonom
benefits are being illustrated in a transparentcdplete manner.

Table B.6. NPV Comparison

Baseline Scenario

(U S $) Year O Year 1-4 Year 5 Year 6-9 Year 10
WASTE TREATMENT: ANAEROBIC LAGOON
Equipment costs (Irrigation 0
equipment)
Fair value 0
Installation costs -2,405,211

Maintenance costs
Additional costs (Operation,
consultancy, engineering,
irrigation costsdrying solids,
sludge removal and land
application in " year)
SUBTOTAL -2,405,21, 0 -966,40( 0 -966,40(

-966,400 -966,400
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TOTAL BaselineScenaric -2,405,21 0 | -966,40( | 0 -966,40!
NPV (US$) (discount rate =
10 %) -3,377,859
IRR (%) undefined

PrOposed PI‘OjeCt Year O Year 1-4 Year 5 Year 6-9 Year 10

(US$)
WASTE TREATMENT: ACTIVATED SLUDGE

Equipment costs (primary
solids separators + activated -1,829,268
sludge plant
Fair value 182,927
Installation costs -6,153,917
Maintenance costs -128,049 -128,049 -128,049 -128,049
Additional costs (Operation,
consultancy, engineering,
irrigation costsdrying solids, -805,065 | -805,065 -805,065 -805,065
sludge removal and land
application in " year)
SUBTOTAL -7,$83,18¢ -933,11« | -933,11: | -933,11: -750,18
TOTAL Proposed Project -7,683,18¢ -933,11« | -933,11: | -933,11: -750,18
NPV (US$) (discount rate =
10 %) -13,646,239
IRR (%) undefined

There are no potential revenues involved in anyheke scenarios. The assumptions and parameters
considered in the analysis were chosen to be costdes.

The applied discount rate value of 10% is basedwveighted average cost of capital (WACC) of
Agrosuper. This value is used by the project dey@ian order to make the investment decisions.

It can be seen that due to the non existence dfiymsash flows, we must base our economic analysi
on a comparison of net present value (NPV) paramsieietween scenarios.

The following table presents the NPV of each sderemalyzed:

Table B.7. NPV Comparison for Sows A
Anaerobic Lagoor
-3,337,85¢

Aerobic Treatment
-13,646,23¢

NPV (US$) (discount rate = 10 %

Because there are no positive cash flows involaethst-effective economic comparison is adequate to
recognize the best waste management scenario tivétlower costs. It can be seen that the anaerobic
lagoon is the most attractive course of actionstthe prevailing practice. The project initiativash
ranges of NPV far more negative than the otheraes presented, so it can be assured that thegbroj
scenario is additional compared to the baseline.

Step 1V: Baseline revision

The project participant, at the renewal of eaclditigeriod, will take into account changes in thkevant
relevant national and/or sectoral regulations betwgvo crediting periods as well as any increastén
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animal stock above the pre project animal stocks Hssessment will be undertaken by the verifying
DOE.

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

[}

demonstration of additionality):

>> The baseline determination demonstrates that#seline is different from the proposed project
activity not undertaken as a CDM project activitigerefore it may be concluded that the project is
additional.

Agrosuper has a long history of developing CDM potg. With help of CDM it has changed most of its
waste treatment facilities from open lagoons todRjesters and Activated sludge treatment plants.

As stated in the PDD, there are no further incestithan the CDM to implement this advance
technology. Nor financial incentives nor legal regments.

Agrosuper was in fact the first agroindustrial camp worldwide to use the CDM incentives to

implement this technology, starting in the year @0@hen the development of the CDM was still

unclear, but some companies were already takingigus in case the CDM and the Kyoto Protocol gets
finally ratified.

The following information shows a timeline of Huas€DM project, including evidence of main actions
related to project implementation, CDM previous sidaration and actions to secure CDM status in
parallel to the project implementation.

Table B.5. Huasco CDM timeline

Huasco CDM Date Evidence Name document
timeline
Awareness of CDM 10-08-200 Letter sent from "Letter to CONAMA"
Agrosuper to Chilean
DNA
Environmental Impact 08-02-2005 | Evidence of the date| http://www.e-seia.cl/seia-
Statement to DNA of submission to DNA| web/ficha/fichaPrincipal.php?id_expediente=107566lE

and project sheet pediente=1075666

Request for registration
to "Methane capture and
combustion from swine
manure treatment for
Pocillas and La Estrella" Registration request
(0033) 22-06-200% | form "PocillasLaEstrella_-CDM-REG_200-06-22"

Environment voluntary Evidence of the date

agreement 30-09-200% | of Agreemen "Legal constrains (APL II

24-02-2006 | Order confirmation | "Equipment quotes"
Technology quotes from Nijhuis Water
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Technology

Request for registration | 08-06-2006

to "Advanced swine

manure treatment in

Maitenlahue and La Registration request

Manga" (0458) form "F-CDM-REG_Maitenlahu-La Manga
News on website
APA -
ASPROCER(Asociac

Decision to implement i6n Productores de

project 01-09-2006| Cerdos) "Decision to implement project"
Form agreement API

Investment costs [API] 27-11-2006 signed "Investment costs (API)"
Invoice Patricio Soto

Civil works 10-01-2007 | y Cia "Civil works (Patricio Soto)"
First Project design

Preparation PDD 23-02-2007 document "Huasco PDD May 07 v2 modified 10.07.2007

DNV contract Form agreement

(validation) 17-05-2007 | signed "DNV contract"

Start the first process PDD sent to

validation 02-06-2007| UNFCCC, version 1 "PDD version 1"
News on website
APA -
ASPROCER(Asociac
i6n Productores de

Decision to stop project 10-10-2007 Cerdos) " Project stopped"

Start the second stage o PDD sent to

validation process 15-05-2010 UNFCCC, version 3 "PDD version 3"

Decisive factor in
restarting the project (
Negotiation of Emission

E-mail by potential

Reduction) 06-10-2010| buyers of CERs "RV Interés contratacion créditosaldono - Repsol YPF"
Decisive factor in E-mail from Huasco
restarting the project 03-01-2011 Valley Manager "Buenas noticias de Huasco"

Decisive factor in
restarting the project (
Negotiation of Emission

E-mail by potential

"RV Compra de CERs del proyecto Advanced swine mean

Reduction) 21-06-2011| buyers of CERs treatment for the Huasco Valley Agroindustry"

Start of operation of

Maitencillo Plant 15-08-2011| Monitoring Plan "SHRA-R-002 ELECTRICIDAD MAITENCILLO"
Start of operation of

Nicolasa Plant 07-09-2011  Monitoring Plan "STP-PRAD16 ELECTRICIDAD PLA NICOLASA"
Letter of Approval (LoA) | 22-09-2011) Form LoA signed "Autorizacion MDL - Huasco - 22 SEP 2011"
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‘ by the DNA of Chile ‘ ‘ ‘ |

The documents supporting that the incentive fromm@DM was seriously considered in the decision to
proceed with the project activity were presentethtoDOE and are attached to the current versidheof
PDD.

\ B.6.  Emission reductions: |

\ B.6.1. Explanation of methodological choices: |

>> The tools for representing emission calculation any wastewater treatment component in each
scenario are available in Approved Consolidatedhdébology ACM0010.

The formulae used to estimate baseline emissigofeqt emissions and leakages are described below.

Baseline emissions

EQ. 1. Baseline emissions

| BE, = BEcha,y + BEn2oy + BEeiecyheaty |

EQ. 2: Baseline CH emissions related to anaerobic lagoon

| BEcha,y= GWRps * Depa * Y, (MCF, » 0.94 « Bo,r * Nt * VSiry » MS%;);) |

EQ. 3: Baseline NO Emissions related to anaerobic lagoon

BEn20,y = GWR20 * Chyzo-nn® (1/1000 )  (R20,0y* Enzo.ny) |

According to Methodology ACMO0010, direct and inditedN,O emissions must be calculated for each
treatment stage and for leakages. For the anaelaipon, direct BO emissions are considered to be
negligible, based on the absence of oxidized favfnstrogen entering system in combination with low
potential for nitrification and denitrification ithe system. This assumption is supported on puddish

IPCC values for the direct emission factor for éimaerobic lagoon, which is equal to zero.

EQ. 4: Direct N,O Emissions

Enzopy =2 (ERvzop,* NEXit)y * Ni7 » MS%) |

EQ. 5: Indirect N,O Emissions

Enzo.py =Y ( ERvzo,p, ® Fgasm® NEXi 1,y * Nit * MS%) |

EQ. 6: Baseline CQ Emissions

BEciectheaty™ EGaly * CEFbiciecty + HGoiy * CERsiinermy |

Where
BE,: Baseline emissions in year y, in té&0year.
BEcsy: Baseline methane emissions in year y, ing&gear.
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BEnz0,: Baseline NO emissions in year y, in tG&year.

BEgeoneay: Baseline CQ@ emissions from electricity and/or heat used in theseline, in
tCOselyear.

GWPcha: Approved Global Warming Potential (GWP) of €H

Dcra: CHadensity (0.67 kg/rhat room temperature, 20 °C, and 1 atm pressure).

MCFj: Methane conversion factor (MCF) for the anaerdégoon.

BoLt: Maximum CH production capacity from manure per animal for nael livestock
populationN_1: Livestock of a defined population for year y.a@Hs/kg-dm).

N_t: Livestock of a defined population for year y.

VS 1y: Volatile solid excretion per day on a dry-mattesis for a defined livestock population in
kg-dm/animal/day, for year y. For this project itlwe considered the use of corrected default
IPCC values.

MS% : Fraction of manure handled in system j.

GWPn2zo: Approved Global Warming Potential (GWP) for®l

CFnzo-nN: Conversion factor BO-N to N (44/28).

Enzop,y: Direct Nitrous oxide emissions from the system ftef manure management systems in
tons of CQequivalents per year.

Enzo,p,y: INdirect Nitrous oxide emissions from the systeaf jhe manure management systems
in tons of CQequivalents per year.

Fgsm: Percent of managed manure nitrogen for livestotkgmay that volatilises as NHand
NOy in the manure management system.

NEX_ry: Monthly average nitrogen excretion per head offandd livestock population.

EGg,: Amount of electricity in the year y that would bensumed at the project site in the
absence of the project activity (MWh) for operatikiyMS.

CEFg aecy: Carbon emissions factor for electricity consuraethe project site in the absence of
the project activity (tC&@MWh).

HGg,: Quantity of thermal energy that would be consunmeglear y at the project site in the

absence of the project activity (MJ) using fosgélffor operating AWMS.
CEFg hemy: CO, emissions intensity for thermal energy generati@®, e/MJ).

Project emissons

EQ. 7: Project emissions

PE, = PEery+ PEioy + PEiectheaty |

EQ. 8: Project CH, emissions related to the aerobic treatment

PEaer,y: GWR-p4 ® Depig @ 0.001 Fag, e H[l' Rvs,n] > (BO:LT * N7 VS.T,y' Mso/%er) + P%I,y |

EQ. 9: Project N;O Emissions related to the aerobic treatment

PEv20,y = GWR\20 * CHyz0.nn® 1/1000  (R20,0yt Enzolpy ) |

For the activated sludge system, indiregDNemissions are considered to be negligible, difagbrate
of the reactions that occur in this process. Thiewong are the main equations involved in the s

Denitrification:

6 NO; + 2CH0OH > 6NO, + 2CQO; + 4H,0
6 NO, + 3CH0OH = 3N, + 3CQ + 3H,0 + 60H
6 NO; + 5CHOH = 3N, + 5CQ + 7H,0 + 60H
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Nitrification:
2 NH," + 30, > 2NO, + 4H + 2H,0
2NO, + O, > 2NO;

NH, + 20, > NO; + 2H + H,0

The level of dissolved oxygen and the quantity ifamic matter in the aeration lagoon guaranteecthes
reactions occur in the system.

EQ. 10: Direct N;O Emissions

ENZO,D,y: Z ( EFNZO,D,] . NEXLT,y e N MS%) |

EQ. 11: Indirect N,O Emissions

Enzopy =2, ( ERvz0,0,j ® Fygasm® NEX( 1,y * N7 ® MS%) |

EQ. 12: Project CO, Emissions

PEeIect/heat,y: EI-Pr,y' (1+TDL) * CER + HGDr,y' CEFPr,therm,y |

According to Methodology ACM0010 version 5, the ssnbn factor for the electricity system will be
calculated with the latest information available évery verification period

The grid emission factor has been calculated ugiaginnex 14: “Tool to calculate the emission facto
for an electricity system”, Version 02.

The Project Developer choose to determine the Q@igston factor by calculating the Operating and
Build Margin coefficients of the SIC (Central Intennected System of the Republic of Chile) grid and
estimate the Combined Margin emission factor.

The Operating Margin was calculated using method déscribed in Annex 14, Simple adjusted

Operating Margin. The Build Margin was calculataélibg into account the 20% of the total generation
in 2007. The Generation was obtained directly fittwen CDEC-SIC. The data correspond to the Central
Interconnected System of the Republic of Chile |S¥here the project activity is located.

The simple adjusted operating margin was calculag#ng the ex post option, with the most recenadat
corresponding to 2007. The build margin was catedlaising data for 2007.

The estimated operating margin is 0,749 tCO2/MW& te build margin is 0,490 tCO2/MWh. Then,
assuming the default values defined on page 16eArid, it is possible to calculate the Combined
Margin emission factor:

EF = 05[ 0749+ 05[ 0490= 0619tCO, / KWh

The lambda used in the Operating Margin calculatias obtained from the load curve for the SIC for
the year 2007, equal to 0,000.

Where
PExe,y: Methane emissions from AWMS that aerobically tsehie manure in t CO2elyear.
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PEnzo,: Nitrous oxide emission from project manure wastagement system in t CO2elyear.
PEqecneat: Project emissions from use of heat and/or elgttrin the project case in t CO2e/year.
0.001: Methane emissions from aerobic treatment.

Fae: Fraction of volatile solid directed to anaerobigetiter.

PEs - CHsemissions from sludge management in the secontiniead stage of the manure
management system during the year y in tons ofégOivalent.

MCEF : Methane conversion factor (MCF) for treatmensloidge in the second treatment stage in
percent.

Rysn: Fraction of volatile solid treated in AWMS stagenior to the step in which are calculated.
ELqr,: Amount of electricity in the year y that is consed at the project site in the project case
(MWh).

CEF4: Carbon emissions factor for electricity consuna¢dhe project site during the project
activity (tCO/MWHh). Factor is zero if biogas is used to prodateetricity.

HGe, : Quantity of thermal energy consumed in year yhet project site in the project case
(MJ).

CEFpr mermy: CO2 emissions intensity for thermal energy getiengtCO2e/MJ).

TDL: Technical and distribution losses for powensoemption of the project.

EQ. 13: Leakage

LEy = (LEpn2oLEpn2o)+(LEp,cral E cha) |

LE,: Net leakage emissions released from the storia@gglicable) and land application of the
treated manure, in tG&/year.

LEpn20: Are the NO emissions released during project activity frdma storage (if applicable)
and land application of the treated manure, ingE¢@ar.

LEsn20: Are the NO emissions released during baseline scenario Faoich application of the

treated manure, in tG&/year.

LEprchs: Are the CH emissions released during project activity frora siorage (if applicable)

and land application of the treated manure, ingE¢&ar.

LEscha: Are the CH emissions released during baseline scenario feord hpplication of the

treated manure, in tG&/year.

i) NoO leakage emissions

Project NO leakage emissions are the emissions releasedgdproject activity from the storage (if
applicable) and land application of the treated umanBaseline pD leakage emissions are the emissions
released during the baseline scenario land apjlicaf the treated manure.

N,O leakage emissions are estimated as the net e tieteased under project activity and those retkas
in the baseline scenario.

Project NO leakage emissions from storage (if applicable):

EQ. 14: Project N,O leakage emissions from storage (if applicable)

LEn20y = GWR\20 * CRyzo-nn® (1/1000 ) © (Rz0,0y+ Enzopy)
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Leakages form the storage (if applicable) are dated using MO emission factor from IPCC default
values for liquid/slurry without natural crust coydue to the non-existence of any crust cover.

According to Methodology ACM0010, direct and inditeN,O emissions must be calculated for each
treatment stage and for leakages. If the projedtides a storage lagoon, direciONemissions will be
considered to be negligible, based on the absehaxidized forms of nitrogen entering system in
combination with low potential for nitrification dndenitrification in the system. This assumption is
supported on published IPCC values for the diredssion factor for the storage lagoon, which isaqu
to zero.

EQ. 15: Direct project N,O leakage emissions from storage (if applicable)

| Enzoy = [1[1- Rud * 3 ( ERop, * NEXir,y * Nt * MS%) |

EQ. 16: Indirect project N,O leakage emissions from storage (if applicable)

‘ Enzo,0,y = [1[1- Rul * 2 ( ERvz0,0,j * Fgasm® NEXi 1,y * Nir * MS%) |

Project NO leakage emissions from land application of trtat@anure:

EQ. 17: Project N,O leakage emissions from land application of treatemanure

| LEp n20= GWR20 * Chuzonn ® (1/1000) * (LE2o,Land LEn20 runofft LEn20 vol) |

EQ. 18: Direct project N,O leakage emissions from application of manure wast

| LEnzo,Land= EFL® [][1- Run) * 2) (NEXi1y * Ni7) |

EQ. 19: Indirect project N,O leakage emissions due to leaching and run-off

| LEnz0.runoft= EFs® Fieacn * [1[1- Runl * Y (NEXi1y * Ni) |

EQ. 20: Indirect project leakage emissions from thaitrogen that volatilises as NH3 and NOx

| LEnzoo= EFa* [][1- Ry * Foasm® 3 (NEX(ry * Ni7) |

Baseline NO leakage emissions from land application of téat@nure:

EQ. 21: Baseline NO leakage emissions from land application of treattmanure

| LEgn20 = GWR20 * Chuzo-nn ® (1/1000) @ (LE20 Landt LEN20 runottt LEN20,v0) |

EQ. 22: Direct baseline NO leakage emissions from application of manure wast

| LEnzo,1and= EF® [1[1- Ryl * > (NEXi 1y * Ni7) |

EQ. 23: Indirect baseline NO leakage emissions due to leaching and run-off

| LEnz0.runoft= EFs® Fieacn ® [1[1- Rud * Y (NEXi1y * Ni7) |

EQ. 24: Indirect baseline leakage emissions from éhnitrogen that volatilises as NH3 and NOx
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LENZO,VOI: EF,- H[l' RN,n] ° ansm‘ > (NEXLT,y °® NLT) |

Where
LEnzo,1ana: Direct nitrous oxide emission from applicationménure waste, in KgJD-N/year.
LEnzorunotr: INdirect nitrous oxide emission due to leaching aun-off, in Kg NO-N/year.
LEn2ovo: INdirect nitrous oxide emission due to volatitiva and re-deposition, in KgJ0-
N/year.
EF1: Emission factor for direct emission of N20O fronils.
EFs: Emission factor for indirect emission of N20O freonoff.
Fieacn: Fraction of all N added to/mineralised in manageils in regions where leaching/runoff
occurs that is lost through leaching and runoff.
EF4: Emission Emission factor for N20O emissions framaspheric deposition of N on soils and
water surfaces.
Fgasm: Fraction of animal manure N that volatizes as;[dHd NG.

i) CH4 leakage emissions
Project CH leakage emissions are the emissions releasedgdproject activity from the composted

sludge, the storage (if applicable) and land appibn of the treated manure. Baseline ;Gebkage
emissions are the emissions released during theitascenario land application of the treated manu

CH, leakage emissions are estimated as the net of tetesased under project activity and those retkase
in t he baseline scenatrio.

Project CH leakage emissions from composted sludge:

EQ. 25: CH, Emissions related to the composted sludge

PESL,y = GWR:hs * Deis ® MCF;100.94 © B, e H[l' Rvs,n] 'Z(BOvLT *Nyre VS.T,y' MS%) °
(NGsjydge ynd))

Where
Ndguagey: NUmMber of days in year y where the sludge was cetego

Project CH leakage emissions from storage (if applicable):

EQ. 26: Project CH, leakage emissions related to the storage (if appdible)

LEstorage,y: GWRoha ® Depa ® MCHRgiu® 0.94 I'_Storage° [T[1- Rysd > (BO,r* Nir e VSLT,y' MS%;y) |

Leakages from the storage (if applicable) are d¢aled using Methane Conversion Factor from IPCC
default values for liquid/slurry without naturaust cover, due to the non-existence of any crugico

Project CH leakage emissions from land application of treatedure:

EQ. 27: Project CH, leakage emissions from land application of treatechanure

LEp,cha= GWPR-ha® Dena® MCFye [][1- Rusdl * Y (Bout ® Nir * VS, 1y * MS%)
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Baseline CH leakage emissions from land application of treateture:

EQ. 28: Baseline CH leakage emissions from land application of treatethanure

LEg,cra= GWPRha® Depa® MCFye [1[1- Rys * > (Bot ® Nt * VSiry * MS%)

Where
LEsorage,y: Methane emissions from storage I(if applicabie) CO2e/year.
Fsorage: Fraction of volatile solid directed to storageg(fplicable)..
MCFy5u: Methane conversion factor (MCF) for treatmenitr@nure in the storage (if applicable).

MCF4: Methane conversion factor (MCF) assumed to belepul.

Estimation of Volatile Solids and Nitrogen Excretion

The Volatile Solids (VS) rate and the Nitrogen Eetmn (N) rate are estimated using IPCC values, due
to Agrocomercial AS Limitada has a management aysihich monitor and register average weight of
animals. Therefore estimation of VS and N using sfiecific average animal weight is more precigk an
reduces the uncertainty regarding other estimdtionula such as dietary intake.

The Volatile Solids rate and the Nitrogen Excretiate are estimated separately for breeding ankanhar
swine, taking into account the number and averaggw of animals for each type of swine, from
Agrocomercial AS Limitada and default data from GC

Taking into account the regional characteristie®giin 2006 IPCC Guidelines for National Greenhouse
Gas Inventories, volume 4, chapter 10, Table 1@Hetmost appropriate region is North America due t
the baseline and project scenarios are liquid-bagstgms. This criterion was used in order to cadbs
value for &,It’ Wdefauhs\/Sdefaultand Nate

i) Volatile solids:

The correction of volatile solids in raw manurdiear and it is a function of the weight quotiewtth
the purpose of making this parameter representativerder to quantify emission reductions, thE@
default values are corrected as follows:

EQ. 29: Adjusted IPCC default values of volatile slids

VS;ite = (Wsite / Waetau) * VSuefaur® nci/

Where:
VSite Adjusted volatile solid excretion per day on a drgtter basis for a defined livestock
population at the project site in kg-dm/animal/day.
Wsite Average animal weight of a defined population &t phoject site in kg.
Wheetaut: Default average animal weight of a defined poparatn kg.
VSietaut: Default value (IPCC or US-EPA) for the volatile isoexcretion per day on a drymatter
basis for a defined livestock population in kg-dnivizal/day.
ndy: Number of days in year y where the treatment phsas operational.

i) Nitrogen excretion

The nitrogen content in raw manure is obtained famrected IPCC default values. The correction of
nitrogen excretion in raw manure is linear andg iaifunction of the weight quotient, with the puspmf



Q‘V “), PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 3 - ‘
Y [ww >

CDM - Executive Board page 24

making this parameter representative. In orderuantify emission reductions, the IPCC default value
are corrected as follows:

EQ. 30 : Nitrogen excretion rate for raw manure inkg/head/day

NEXsite = (Wsite / Waetau) ® NEXgetaut

Where
NEXste: Adjusted annual average nitrogen excretion per léaddefined livestock population in
kg N/animallyear.
wsite Average animal weight of a defined population atphoject site in kg.
Waerault: Default average animal weight of a defined papah in kg.
NEXderau: Default value (IPCC) for the nitrogen excretion gesad of a defined livestock
population in kg N/animal/year.

NEXgerauit IS calculated based on data from IPCC.

EQ. 31: Nitrogen excretion rate default from IPCC

NEXgetautt = (Nrate/ 1000) * Wietauit® nCi/

Where
Niae: Default N excretion rate in kg N/1000 kg animal/d

Emission reductions

EQ. 32 Emission reductions

ER, = BE, - PE, - LE,

Where
ER,: Emission reductions for the year y in tO

Net leakage of N20O and CH4 are only considerekay are positive.
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B.6.2. Data and parameters that

is available at valation:

Data/Parameter: R/sn
Data unit: Fraction
Description: VS degradation factor

Source of data used:

US-EPA 2001, Chapter 8, Table 8-10 for anaerolgoda and
project proponent data for aerobic treatment aoge (if
applicable).

Value applied:

75% for anaerobic lagoon, 90% for aerobic treatraanit 20%
for storage lagoon if this storage method is used.

Justification of the choice of data
description of measurement

methods and procedures actually|
applied:

or

Archive electronically during project plus 5 years

Any comment:

The most conservative value for tivergtechnology is used.

Data/Parameter: ERvzop;
Data unit: kg N,O-N/ kg N
Description: N20 emission factor for direct eniss

Source of data used:

IPCC 2006 Guidelines

Value applied:

EFRv20,0,(EFs): O for anaerobic lagoon and storage lagoon (& t
storage method is used) and 0.005 k@M/ kg N for aerobic
treatment with forced aeration.

Justification of the choice of data
description of measurement

methods and procedures actually
applied:

or

Archive electronically during project plus 5 years

Any comment

Data/Parameter: EFNZO,ID,i

Data unit: kg NO-N/ kg NH-N and NQ-N

Description: N20 emission factors for indirect ssidns

Source of data use IPCC 2006 Guideline

Value applied: Efo.n, (ER): 0.01 kg NO-N/ kg NH:-N and NQ-N

Justification of the choice of data
description of measurement
methods and procedures actually
applied

or

Archive electronically during project plus 5 years

Any comment:

Data/Parameter: Foasn

Data unit: (kg NH3-N+ NOx-N emmited)/ kg N depesit

Description: Fraction of N lost due to volatilizatic

Source of data used: 2006 IPCC Guidelines forddaliGreenhouse Gas Inventorie
Value applied: 0.2

Justification of the ctice of data o

Archive electronically during project plus 5 ye.

T
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Any comment:

Data/Parameter: EFR

Data unit: kg N,O-N/ kg N

Description: NO emission factor from soil
Source of data used: IPCC 2006 Guidelines
Value applied: EE 0.01 kg NO-N/ kg N

Justification of the choice of data
description of measurement

methods and procedures actually
applied:

or

Archive electronically during project plus 5 years

Any comment

Data/Parameter: EF,

Data unit: kg NO-N/ kg NH;-N and NG-N
Description: N,O emission factor from volatilizatis
Source of data used: IPCC 2006 Guidelines

Value applied: EFE 0.01 kg NO-N/ kg NH;-N and NQ-N

Justification of the choice of data
description of measurement

methods and procedures actually
applied:

or

Archive electronically during project plus 5 years

Any comment:

Data/Parameter: ER
Data unit: kg NO-N/ kg N
Description: NO emission factor from runoff water

Source of data used:

IPCC 2006 Guidelines

Value appliec

EF5: 0.0075 kg ,O-N/kg N

Justification of the choice of data
description of measurement

methods and procedures actually
applied:

or

Archive electronically during project plus 5 years

description of measurement

Archive electronically during project plus 5 years

methods and procedures actually|

Any commeltt:

Data/Parameter: Fieacr

Data unit: kg N/kg N deposited

Description: Fraction of N leached

Source of data use 2006 IPCC Guidelines fcNational Greenhouse Gas Inventor
Value applied: 0.3

Justification of the choice of data|or

T
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applied:

Any comment:

Data/Parameter: nd,

Data unit: Number

Description: Number of days treatment plant wasragional in year y

Source of data used: Project proponent

Value applied: 365

Justification of the choice of data|or

description of measurement

methods and procedures actually|

Archive electronically during project plus 5 years

applied:

Any comment

Data/Parameter: MS%g,;

Data unit: Fraction

Description: Fraction of manure handled in systémthe baseline

Source of data used:

Project proponent

Value appliec

100%

Justification of the choice of data
description of measurement

methods and procedures actually

or

Archive electronically during project plus 5 years

applied:

Any comment:

Data/Parameter: GWPeys

Data unit: tCQe/tCH,

Description: Global warming potential for ¢H

Source of data use 2006 IPCC Guidelines fiNational Greenhote Gas Inventorie
Value applied: 21 for the first commitment period

Justification of the choice of data
description of measurement

methods and procedures actually|

or

7]

applied:

Any comment: Shall be updated according to anyreutCOP/MOP decisions
Data/Parameter: GWP\20

Data unit: tCO,e/tN,O

Description: Global warming potential for ,O

Source of data used: 2006 IPCC Guidelines foradaliGreenhouse Gas Inventorie
Value applied: 310 for the first commitment period

Justification of the choice of data
description of measurement
methods and procedures actually|
applied:

or

Any comment:

Shall be updated according to anyreutCOP/MOP decisions
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Data/Parameter: Dena
Data unit: t/m’
Description: Density of methane

Source of data used:

Technical literature

Value appliec

0.00067 t/m3 at room temperature C and 1 atm pressu

Justification of the choice of data
description of measurement

methods and procedures actually|
applied:

or

Archive electronically during project plus 5 years

Any comment

Value given in ACM001

Data/Parameter: MCF4

Data unit: Fraction

Description: Methane conversion factor for leakegkeulation
Source of data use

Value applied: 1

Justification of the choice of data |or

description of measurement
methods and procedures actually|
applied

Archive electronically during project plus 5 years

Any comment:

Assumed to be equal 1 according t&AC10

Data/Parameter: Chizonn

Data unit:

Description: Conversion factor
Source of data used: Technical literature
Value applied: 1.57

Justification of the choice of data|or

description of measurement
methods and procedures actually|
applied:

Archive electronically during project plus 5 years

Any comment

Equal to 44/28 ccording to molecular weigl

Data/Parameter: V Stefaut
Data unit: kg/animal/day
Description: Default value for the volatile solid excretion ey on a dry-

matter basis

Source of data used:

IPCC 2006, table 10A-7, chdftevolume 4

Value applied:

0.27 kg/animal/day for market swine.
0.5 kg/animal/day for breeding swine.

Justification of the choice of data
description of measurement
methods and procedures actually|
applied:

or

Archive electronically during project plus 5 years

Any comment:

T
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Data/Parameter: Wietauit

Data unit: kg

Description: Default average animal weight of firded population
Source of data used: IPCC 2006, table 10A-7, chdfitevolume 4

46 Kg for market swine

198 Kg for breeeding swine
Justification of the choice of data|or

description of measurement
methods and procedures actually|
applied:
Any comment:

Value applied:

Archive electronically during project plus 5 years

B.6.3. Ex-ante calculation of emission reductions:

Considering the size of the Huasco project breedimdj market swine barns will be built and loaded
gradually. The wastewater treatment systems wilinlqg@emented according to the amount of breeding
and market swine population in the barns. The wesr treatment plants will startup with a fractiofn
the total design flow, which will increase regwatb achieve total treatment design capacity. This
procedure is based on load to be in accordancedeitgn and design yields will be accomplished.

The ex-ante calculation of the baseline emissionjept emission and leakage considers a gradual
increase in the number of animals for the projébe gradual growth to achieve this ex-ante emission
reduction may occur in several years. The emissdactions will increase yearly until the total @xte
livestock population is achieved, depending ofgtevth dynamics of the meat production and demand.

The general equations and assumptions are alrequdgireed in Chapter B.6.1 and all the data used to
estimate ex-ante emission reductions can be fauthhex 3. For each year of the first creditingiqer

the emission reductions are calculated in the same increasing only the number of heads and the
electricity consumption. Thus, in this section presented calculations for the complete project.

The ex-ante calculations of emission reductiongHercomplete project are detailed below.

Basgline emissions

EQ. 1. Baseline emissions

BEy = BECH4,y + BENzo,y + BEeIect/heat,y

1,124,208 = 1,107,662 + 16,545 + 0

EQ. 2: Baseline CH emissions related to anaerobic lagoon

BECH4,,y: GWPCH4 hd DCH4 hd Z (MCFJ ©0.94 BQ_IT hd N|_T d VSLT,y' MSO/(BLJ')

For breeding swine: 157,942 = 21 + 0.67/1000 « 37084 « 0.48 » 150,000 « 215.52 « 100%

For market swine: 949,720 = 21 « 0.67/1000 » 77394 » 0.48 » 1,488,902 » 130.56 * 100%
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BECH4”y = 1,107,662
MCF;j is calculated based on default values from@PC

MCF; = (MCFrz - MCFry) * (Tj - Ty) / (T2 - T1) + MCh,

77%= (77% - 76%) » (17.96 - 17) / (18 — 17) + 76%

EQ. 3: Baseline NO Emissions related to anaerobic lagoon

BENzo,y: GWR\20 * Chu2o-nn® 1/1000 « (EIZO,D,y"' ENZO,ID,y)

16,545 = 316 1.57- 1/1000 (0 + 33,964)

EQ. 4: Direct N,O Emissions

ENZO,D,y: > ( EFNzo,D,j ° NEXLT,y *Nyre MSO/Q)
For breeding swine: 0 =0« 20.5 + 150,000 * 100%

For market swine: 0 =0+ 9.3 » 1,488,902 « 100%

ENZO,D,y: 0

EQ. 5: Indirect N,O Emissions

Enzo.py =Y, ( ERvzo,p, ® Fgasm® NEXi1,y ¢ Nit * MS%)
For breeding swine: 6,145 = 0.01 « 0.2 « 20.5 «,060 « 100%

For market swine: 27,819 = 0.01 0.2 9.3« 8,982 » 100%

ENZO,ID,y = 33,964

EQ. 6: Baseline CQ Emissions

BEeIectlheat,y: EGBI,y ® CEI'-Bl,elect,y"' HGBI,y ® CEI:Bl,therm,y

There is not electricity consumption or thermalrggeconsumption.

BEeIectlheat,y: 0
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Project emissons

EQ. 7: Project emissions

PEy = PEaer,y+ PENZO,y"' I:>|-:electlheat,y

84,537 = 1,531 + 41,363 + 41,643

EQ. 8: Project CH, emissions related to the aerobic treatment

PEaer,y: GWR-4 ® Dcpag © 0.001s Faere [][1- Rvs,n] *Y (Boyur*Nire VSLT,y' MS%;er) + PEJ,y
For breeding swine: 218 =21 « 0.67/1000  0.000G% * (0.48 » 150,000 « 215.52 « 100%) + 0

For market swine: 1,313 = 21 » 0.67/1000 « 0.0000% « (0.48 + 1,488,902 « 130.56 « 100%) + O

PEery= 1,531

EQ. 9: Project N;O Emissions related to the aerobic treatment

PEnzoy = GWR20 * Chyzo-nn® 1/1000 ¢ (Rzopyt+ Enzo.p.y)

41,363 = 310 » 1.57 » 1/1000 * (84,909 + 0)

EQ. 10: Direct N;O Emissions

ENZO,D,y: > ( EFNzo,D,j ° NEXLT,y *Nyre MSO/Q)
For breeding swine: 15,362 = 0.005 ¢ 20.5 « 150,0000%

For market swine: 69,547 = 0.005 » 9.3 « 1,488,9000%

ENZO,D,y: 84,909

EQ. 11: Indirect N,O Emissions

Enzo.py =Y ( ERvzo,p, ® Fgasm® NEXi 1,y ¢ Nit * MS%)

No indirect emissions are considered for the attitvaludge. Therefore g, py =0

EQ. 12: Project CO, Emissions

PEeIect/heat,y: ELPr,y * (1+TDL) » CER + HGPr,y' CEI:F’r,therm,y

46,371 = 73,444 + (1+0.2) + 0.619 + 0

There is not thermal energy consumption at theggigjite.
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EQ. 13: Leakage

LE, = (LEp n2o'LEg N20)+(LEp chal Eg cra)

-233,207 = (1,655 + 9,431) — 47,154) + ((50,20222,491 + 12,953) — 382,785)

-233,207 = (11,085 — 47,154) + (185,646 — 382,785)

i) N,O leakage emissions

Project NO leakage emissions from storage (if applicable):

EQ. 14: Project N,O leakage emissions from storage (if applicable)

I-ENzo,y = GWR20 * Chyzo-nn® (1/1000) - (Ezo,D,y"' ENZO,ID,y)

1,655 = 310 « 1.57 » (1/1000) » (0 + 3,396)

EQ. 15: Direct project N,O leakage emissions from storage (if applicable)

Enz00y = [1[1- Runl * 2 ( ERvz00,* NEXi1,y * Nir e MS%)
For breeding swine: 0 = (1- 90%) « 0 « 20.5 « 150,0 100%
For market swine: 0 = (1- 90%) « 0 * 9.3 + 1,482,9000%

ENzo,D,y: 0

EQ. 16: Indirect project N,O leakage emissions from storage (if applicable)

ENZO,ID,y =T1[1- RN,n] e > ( EFNZO,ID,] ° Fgasm' NEXLT1y *Nyre MSO/Q)
For breeding swine: 614 = (1- 90%) * 0.01 « 0.2.52 150,000 * 100%

For market swine: 2,782 = (1- 90%) « 0.01 « 0.2.3+ 1,488,902 » 100%

ENZO,D,y: 3,396

Project NO leakage emissions from land application of tratenure:

EQ. 17: Project N,O leakage emissions from land application of treatemanure

LEp n20= GWR20 * Chyzonn * 1/1000 ¢ (LE2o,1andtLEnzo runoftt LEn20,vo)
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For breeding swine: 1,706 = 310 « 1.57 « 1/100D,4%8 + 553 + 492)

For market swine: 7,725 = 310+ 1.57 « 1/1000 <128 + 2,504 + 2,226)

LEP,NZO = 9,431

EQ. 18: Direct project N,O leakage emissions from application of manure wast

LEnzo,Land= EF ¢ TT[1- Ryl * 22 (NEXi1y ¢ Ni1)

For breeding swine: 2,458 = 0.0(1 — 90%) (1 — 20%) « 20.5 150,000

For market swine: 11,128 = 0.01 — 90%) (1 — 20%) 9.3+ 1,488,902

EQ. 19: Indirect project N,O leakage emissions due to leaching and run-off

LENZO,runoff: ERse Feach ® H[l' RN,n] ° Z (NEXLT,y o NLT)

For breeding swine: 553 = 0.008.3¢ (1 — 90%) (1 — 20%) « 20.5 150,000

For market swine: 2,504 = 0.00¥6.3¢ (1 — 90%p (1 — 20%) 9.3 1,488,902

EQ. 20: Indirect project leakage emissions from thaitrogen that volatilises as NH3 and NOx

LEnzo.voi= EF* TT[1- Ryl ® Fgasm® 22 (NEXcry * Ni7)

For breeding swine: 492 = 0.0D.2¢ (1 — 90%} (1 — 20%) 20.5+ 150,000

For market swine: 2,226 = 0.90D.2¢ (1 — 90%) (1 — 20%) 9.3+ 1,488,902

Baseline NO leakage emissions from land application of tréat@nure:

EQ. 21: Baseline NO leakage emissions from land application of treattmanure

LEg n20 = GWR\20 * Chuzo-nn ® (1/1000) © (LE20 LandtLEN20 runotft LEN20,vo)
For breeding swine: 8,531 = 310 « 1.57 « 1/100024290 + 2,765 + 2,458)

For market swine: 38,623 =310+ 1.57 » 1/1000688 + 12,519 + 11,128)

LEp'Nzo = 47,154

EQ. 22: Direct baseline NO leakage emissions from application of manure wast

LEnz0,1and= EF* [][1- Rl * > (NEXi1y * Ni7)
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For breeding swine: 12,290 = 0.01 — 60%) 20.5 « 150,000

For market swine: 55,638 = 0.01 « (1 — 6096).3 « 1,488,902

EQ. 23: Indirect baseline NO leakage emissions due to leaching and run-off

LEn20,runof= EFs® Fieacn * [1[1- RNn] > (NEXLT,Y * Nir)

For breeding swine: 2,765 = 0.0075 « (2 — 60%) « 20.5 150,000

For market swine: 12,519 = 0.0075+ 0.3 * (1 — 60%3 * 1,488,902

EQ. 24: Indirect baseline leakage emissions from éhnitrogen that volatilises as NH3 and NOx

LEnz0.voi= EF* TT[1- Ryl ® Fgasm® 22 (NEXLry * Ni1)

For breeding swine: 2,458 = 0.01 « 0.2 « (1 — 20%4).5¢ 150,000

For market swine: 11,128 =0.01 « 0.2 « (1 — 20%)3= 1,488,902

i) CH4 leakage emissions

Project CH leakage emissions from composted sludge:

EQ. 25: CH, Emissions related to the composted sludge

PESL,y = GWRha * D ® MCF100.94 © Faere [[[1- Rus *2(BOr * Nir @ VSLT,y' MSO/(]) °
12,95(3@.5%&9&#) 11,106
Breeding;
1,847=21+0.00067+(1/100)*0.94+(100/100)*(90%)*0148» 000+216+(100/100)+(365/365)
Market;
11,106=21+0.00067+(1/100)*0.94+(100/100)*(90%)-e114838,902¢131+(100/100)+(365/365)

Project CH leakage emissions from storage (if applicable):

EQ. 26: Project CH, leakage emissions related to the storage (if appéible)

I—Estorage,y: GWR:hs * Deia ® MCHgiy® 0.94 » FStorage' [1[1- Rusd * > (BOyLT *Npre VSLT,y‘ MS%)

For breeding swine:
7,158 =21 « 0.67/1000 * 34.88% ¢ 0.94 « 100% -+ @A0%) * (0.48 « 150,000 * 215.52 + 100%)
For market swine:
43,043 =21 +0.67/1000 * 34.88% « 0.94 » 100% - @D%) * (0.48 « 1,488,902 » 130.56 * 100%)

MCF4. is calculated based on default values from IPCC:
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MDF; = (MCFr, — MCFry) » (Tj= To) / (T2 - Ty) + MCFr,

34,88% = (35% — 32%) « (18 — 17) / (17.96 - 13286

L Estorage,,= 50,202

Project CH leakage emissions from land application of treatedure:

EQ. 27: Project CH, leakage emissions from land application of treatechanure

LEp ca= GWR-pa® Depa® MCFye [1[1- Rysr * Y (Bo.it® Nit * VSt MS%)

For breeding swine:
17,466 = 21 « 0.67/1000 * 100% * (1 - 90%) * (10942 « (0.48 » 150,000 ¢ 215.52 «100%)
For market swine:
105,025 =21 « 0.67/1000 * 100% * (1 - 90%) * (A0%) « (0.48 + 1,488,902 » 130.56 *100%)

LEP,CH4: 122,491

Baseline CH leakage emissions from land application of treateture:

EQ. 28: Baseline CH leakage emissions from land application of treatethanure

LEgcHa= GWRena® Dona® MCFRge [][1- Rus * 2 (Bor * Nt * VSir,y » MS%)

For breeding swine:
54,582 =21 « 0.67/1000 « 100% ¢ (1 — 75%) * (0.480,000 * 215.52 +100%)
For market swine:
328,203 =21 « 0.67/1000 * 100% * (1 — 75%) « (0.43188,902 « 130.56 +100%)

LEp'CH4: 382,785

Estimation of Volatile Solids and Nitrogen Excretion

i) Volatile solids:

EQ. 29: Adjusted IPCC default values of volatile slids

VSsite = (White / Waetau) * VSyetautt® nci/
For breeding swine: 215.52 = (233.82 / 198) « 365
For market swine: 130.56 = (60.94 / 46) « 0.275 36
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i) Nitrogen excretion

EQ. 30: Nitrogen excretion rate for raw manure in lg/head/day

NEXsite = (Wsite / Weetau) ® NEXgetautt
For breeding swine: 20.5 = (233.82/198) « 17.3
For market swine: 9.3 =(60.94/46) 7.1

EQ. 31: Nitrogen excretion rate default from IPCC

NEXgetaut= (Nrate/ 1000) * Wietautt® nCi/
For breeding swine: 17.3 = (0.24 / 1000) « 1985 36
For market swine: 7.1 = (0.42 / 1000) « 46 * 365

EQ. 32 Emission reductions

ER, = BE, - PE, - LE,
1,039,671 = 1,124,208 — 84,537

Net leakages are not considered because they gaéives

B.6.4. Summary of the ex-ante estimation of emissi reductions:

>> The following table represents the emission c#idus results of the project activity during thst
crediting period.

Table B.10 Summary of emission reductions for thengire project during the first crediting period

Estimation of L L Estimation of
: o Estimation of Estimation of .
project activity . i overall emission
Years emissions baseline emission; leakage reduction
(tCO2elyear) (tCO2elyear) (tCO2elyear) (tCO2elyear)
2012 19,490 224,842 -46,476 205,352
2013 51,972 599,577 -130,518 547,606
2014 7795€ 89936¢ -195777 821,408
2015 97,449 1,124,207 -244,721 1,026,758
2016 97,449 1,124,207 -244,721 1,026,758
2017 97 44¢ 1,124207 244721 1,026,758
2018 97,449 1,124,207 -244,721 1,026,758
Total
(tonnes of CGe) 539,213 6,220,611 -1,351,655 5,681,398
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‘ B.7.  Application of the monitoring methodology anddescription of the monitoring plan: |

\ B.7.1. Data and parameters monitored: |

Agrosupers’s swine production system is currengifified under ISO9001:2000 quality standards and
ISO 14000:2000 ambient standards. Therefore theeateon of each individual farm is done by
accredited 1ISO9001 and 14000 internal and exteunditors.

Data/Parameter: MCF 1, anaerobic lagoot
Data unit: Fraction

L Methane correction factor for Temperature 1 loviant
Description:

Temperature of the project site
Source of data to be used: IPCC 2006 Guidelines
Value of data applied for the
purpose of calculating expected |76%
emissions reductions in section B.6
Description of measurements
methods and procedures to be
applied

QA/QC procedures to be applied
Any comment:

Monitor annually and archive electronically durimgject plus 5
years

Data/Parameter: MCF+, anaerobic lagoon
Data unit Fractior

C Methane correction factor for Temperature 2 highan
Description:

Temperature of the project site
Source of data to |used IPCC 2006 Guideling

Value of data applied for the
purpose of calculating expected |77%
emissions reductions in section B.6
Description of measurements
methods and procedures to be

Monitor annually and archive electronically durimgject plus 5

iad- years
applied:
QA/QC procedures to be appli | ---
Any comment:
Data/Parameter: MCF+, storage (if aplicable)
Data unit: Fraction

Methane correction factor for Temperature 1 lovixant
Temperature of the project site

Source of data to be used: IPCC 2006 Guidelines

Value of data applied for the
purpose of calculating expected | 32% for storage lagoon
emissions reductions in section
Description of measurements Monitor annually aruthize electronically during project plus |5

Description:
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QA/QC procedures to be appli

Any comment:

Data/Parameter: MCF+, storage (if applicable)
Data unit: Fraction

C Methane correction factor for Temperature 2 highan
Description:

Temperature of the project site

Source of data to be used:

IPCC 2006 Guidelines

Value of data applied for the
purpose of calculating expected
emissions reductions in section

35% for storage lagoon

Description of measurements
methods and procedures to be
applied:

Monitor annually and archive electronically durimgject plus 5
years

QA/QC procedures to be applied

Any commenti

Data/Parameter: MCFsl
Data unit Fractior
Description Methane correction fact

Source of data to be used:

IPCC 2006, table 1hapgter 10, volume 4

Value of data applied for the
purpose of calculating expected
emissions reductions in section B

1%
.6

Description of measurements
methods and procedures to be
applied:

Monitor annually and archive electronically durimgject plus 5
years

QA/QC procedures to be applied

Any comment:

MCF for composting — passive windrow and a tempeea¢qual
to 17.96

Data/Parameter: Ba:
Data unit: m3 CH4/kg-dm
Description: Maximum methane production

Source of data to be us

IPCC 200€Guidelines

Value of data applied for the
purpose of calculating expected
emissions reductions in section B

For breeding and market swine is 0.48 m3 CH4/kg-dm

.6

Description of measurements
methods and procedures to be
applied:

Monitor annually and archive electronically durimgject plus 5
years

QA/QC procedures to be appli

Any comment:

T
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Data/Parameter: VS,
Data unit kg dry matter/animal/d:
Description: Volatile solid excretion per animak play

Source of data to be used:

IPCC 2006 Guidelines

Value of data applied for the
purpose of calculating expected
emissions reductions in section

For breeding swine is 0.5 kg dry matter/animal/dag for
market swine is 0.27 kg dry matter/animal/day

Description of measurements
methods and procedures to be
applied:

Monitor annually and archive electronically durimject plus 5
years

QA/QC procedures to be applied

Any comment:

Data/Parameter: Nate
Data unit: kg N/1000 kg animal/day

oo Annual average nitrogen excretion per 1000 kg éihded
Description:

livestock population

Source of data to be used:

IPCC 2006 Guidelines

Value of data applied for the
purpose of calculating expected
emissions reductions in section

For breeding swine is 0.24 kg N/1000 kg animal/dag for
market swine is 0.42 kg N/1000 kg animal/day

Description of measurements
methods and procedures to be
applied:

Monitor annually and archive electronically durimject plus 5
years

QA/QC procedures to be applied

Any commenti

Data/Parameter: Run
Data unit: Fraction
Description Nitrogen degradation facl

Source of data to be used:

US-EPA 2001, Chapter 8, Table 8-10 for anaerolgjoda and
project proponent data for aerobic treatment aohge (if
applicable).

Value of data applied for the
purpose of calculating expected
emissions reductions in section B

60% for anaerobic lagoon, 90% for aerobic treatraed 20%
fé)l’ storage if applicable.

Description of measurements
methods and procedures to be
applied:

Monitor annually and archive electronically duripject plus 5
years

QA/QC procedures to be appli

Any comment:

The most conservative value from US-EPA 2001 fergiven
technology is use

Data/Parameter: T1
Data unit: °C
Description: Temperature lower than the average ambient temperat

project site

T
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Project proponent

Value of data applied for the
purpose of calculating expected

17°C

emissions reductions in section B.6

Description of measurements
methods and procedures to be
applied

Monitor annually and archive electronically duripject plus 5
years

QA/QC procedures to be applied

Any comment:

Data/Parameter: T2
Data unit: °C
Description: Temperature higher than the average ambient tetuperat

project site

Source of data to be used:

Project proponent

Value of data applied for the
purpose of calculating expected
emissions reductions in section

18°C

Description of measurements
methods and procedures to be
applied:

Monitor annually and archive electronically durimgject plus 5
years

QA/QC procedures to be applied

Any comment

Data/Parameter: T
Data unit: °C
Description: Annual average ambient temperatupg@ect site

Source of data to be us

Project propone

Value of data applied for the
purpose of calculating expected
emissions reductions in section B

17.96 °C
.6

Description of measurements
methods and procedures to be
applied:

Monitor annually and archive electronically durimject plus 5
years

QA/QC procedures to be appli

Any comment

Value from theChilear agro climatictmap

Data/Parameter: Wisite
Data unit: Kg
Description: Weight of livestock

Source of data to be us

Project propone

Value of data applied for the
purpose of calculating expected
emissions reductions in section B

233.82 kg or breeding swine and 60.94 kg for masiéhe

.6

Description of measurements
methods and procedures to be
applied:

Monitor monthly and archive electronically duringpject plus 5
years

QA/QC procedures to be appli

T




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 3

UNFCCC

P

CDM - Executive Board

Any comment:

page 41

For market swine, the Project considers weightingrye single
animal at the entrance of the barns and at theoéxite barns
obtaining an annual average weight. Therefore, weghting
procedures are more accurate than random sampling.

For breeding swine, every one of the 3 speciessisilslited into
3 different weight categories, each divided in Tfedént age
categories.

Every single head is weighted at the entrance aritleaexit of
the barns; therefore the parameter Wsite is anageepf the
weight of every single animal, with no need to wssenpling
procedures.

Data/Parameter: Nt
Data unit: Number
Description: Average livestock population used in both basedine project

case emissions estimation

Source of data to be used:

Project proponent

Value of data applied for the
purpose of calculating expected
emissions reductions in section

Refer to Annex 3

Description of measurements
methods and procedures to be
applied:

Monitor monthly and archive electronically duringpect plus 5
years

QA/QC procedures to be applied

Any comment:

The PDD should describe the system on monitorieghtimber
of livestock population.

Data/Parameter: Njudge.
Data unit: Number
Description: Number of days of sludgmanaged i composting syste

Source of data used:

Project proponent

Value of data applied for the
purpose of calculating expected
emissions reductions in section B

.6

365

Description of measurements
methods and procedures to be
applied

Archive electronically during project plus 5 years

QA/QC procedures to be appli

Any comment:

y
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Data/Parameter: Faer
Data unit Fractior
Description: Fraction of volatile solids directedaerobic treatment

Source of data to be used:

Project proponent

Value of data applied for the
purpose of calculating expected
emissions reductions in section

100%

Description of measurements
methods and procedures to be
applied:

Monitor annually and archive electronically durimject plus 5
years

QA/QC procedures to be applied

Any comment:

Data/Parameter: EL,y
Data unit: MWh/year
Description: Electricity used in Project AWMS

Source of data to be used:

Project proponent

Value of data applied for the
purpose of calculating expected
emissions reductions in gion B.€

Refer to Annex 3

Description of measurements
methods and procedures to be
applied:

Monitor annually and archive electronically durimgject plus 5
years

QA/QC procedures to be applied

Electricity meters will undergo maintenance/calitma subject tg
appropriate industry standards. The accuracy offriéier
readings will be verified by receipts issued by plechasing
power company.

Any comment:

Data/Parameter: MS%;
Data unit Fractior
Description Fraction of manure handled in sem j in project activit

Source of data to be used:

Project proponent

Value of data applied for the
purpose of calculating expected

emissions reductions in section B.

For anaerobic lagoon is 100%, for aerobic treatrieeh00% and
fé)r storage (if applicable) is 100%

Description of measurements
methods and procedures to be
applied

Monitor annually and archive electronically durimject plus 5
years

QA/QC procedures to be applied

Any comment:

Data / Parameter: Type
Data unit:
Description: Type of barns and AWMS

Source of data to be used:

Project proponent

T
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purpose of calculating expected
emissions reductions in section K
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8.6

T

Description of measurements
methods and procedures to be
applied:

Archive electronically during project plus 5 years

QA/QC procedures to be applied:;

Any commeni Barrs and AWMS layout and configurati
Data / Parameter: Regulations

Data unit:

Description: Existence and enforcement of relevegulation

Source of data to be used:

Project proponents

Value of data applied for the
purpose of calculating expected

emissions reductions in section B.6

Description of measurements
methods and procedures to be
applied

QA/QC procedures to be applied:;

Quality controltfor existence and enforcement of relevant
regulations and incentives is beyond the boundseproject
activity. Instead, the DOE will verify the evidencellected.

Any comment:

Data/Parameter: NEX(:y
Data unit: kg N/kg animal/year

L Annual average nitrogen excretion per kg of defilnegstock
Description:

populatior

Source of data to be used:

IPCC 2006 Guidelines for \s and Wiesauit With project proponen
information for Wi

Value of data applied for the
purpose of calculating expected
emissions reductions in section B

20,5 kg N/animal/year
.6

Description of measurements
methods and procedures to be
applied:

Monitor annually and archive electronically durimgject plus 5
years

QA/QC procedures to be applied

Any commer:

Calculationobtaine« for breeding swin

Data/Parameter: NEXiy
Data unit: kg N/kg animal/year

L Annual average nitrogen excretion per kg of defilnegstock
Description:

population

Source of data to be used:

IPCC 2006 Guidelineblfgrand Wiert With project proponen
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information for W

Value of data applied for the
purpose of calculating expected
emissions reductions in section B

9,3 kg N/animall/year
.6

Description of measurements
methods and procedures to be
applied

Monitor annually and archive electronically duripject plus 5
years

QA/QC procedures to be applied

Any comment:

Calculation obtained for market swine

Data/Parameter: TDL;y
Data unit: -

L Average technical transmission and distributiorséssfor
Description:

providing electricity to source j in year y

Source of data to be used:

For scenario A use as default values of 20% fojejgtar
leakage electricity consumption sources

Value of data applied for the purpqg

of calculating expected emissions
reductions in section B.6

se
20%

Description of measurements
methods and procedures to be
applied:

QA/QC procedures to be applied:

Any comment:

Data/Parameter:

CEFy

Data unit:

tCQMWh

Description:

Combined margin emission factor fa thid

Source of data to be used:

Calculate the combined margin emission factor,g#ie
procedures in the latest approved version of tlwl'To
calculate the emission factor for an electricitgteyn”

Value of data applied for the purpg

of calculating expected emissions
reductions in section B.6

Se
0.619 tCO2/MWh

Description of measurements
methods and procedures to be
applied:

Calculated with the latest information available évery
monitoring period.

QA/QC procedures to be applied:

Any comment:

T




Q‘V “), PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 3 - ‘
Y [ww >

CDM - Executive Board page 45

B.7. 2 Description of the monitoring plan: |

>> Livestock population: Very high accuracy as thirsd of data is used for managing swine production
and for economical reasons. Detailed counting isedduring every rotation by two parties (delivering

farm and receiving farm or slaughterhouse). Inietgpam of pigs and swine mortality is continually

contrasted with slaughterhouse or receiving fargisters. Data use and plausibility checks by many
persons daily working with all this information.

Average weight: Very high accuracy as this kinddafa is used for managing swine production and for
economical reasons. The weighting system is caélrdrequently, having accuracy better than 1%.
Average weight of fixed sets of pigs (and therefitre whole population of a “farm”) is determined at
inlet and outlet using calibrated weighting ingtatins (balance). A growing tendency curve is aziing
differences to a linear weight increase. This is=atable to be used for determining the averagghtiei

Electricity consumption: The electricity consumptiwill be measured continuously using an electyicit
meter installed at the project site. Electricityteme will undergo maintenance/calibration subject t
appropriate industry standards. The accuracy ofrtéer readings will be verified by receipts issbgd

the purchasing power company. The uncertainty @ftleters will be obtained from the manufacturers.

Parameters from published sources: Parameter fatenpublished sources will be updated using the
latest published version of each document.

B.8.  Date of completion of the baseline study andanitoring methodology and the name of the
responsible person(s)/entity(ies)

Date of completion of the application of the basele study and monitoring methodology
(DD/MM/YYYY):

30/04/2007
Name of the responsible person(s)/entity(ies):

CantorCO2e

Sergio Vives

Benjamin 2935 Piso 7, Santiago, Chile
Telephone Number: (56-2) 233 2113
svives@cantorco2e.com

The entity is not a project participant.

\ (O Duration of the project activity: |

This project applies for a crediting period of ‘Aygwith the potential for subsequent renewal(s).

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

>> 19/05/2006.
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‘ C.1.2. Expected operational lifetime of the projetcactivity: |

‘ C.2 Choice of the crediting period and related infomation: |

\ C.2.1. Renewable crediting_period |

\ c.2.1.1. Starting date of the first crediting_period: |
>>01/01/2012.

‘ c.2.1.2. Length of the first_crediting period: |
>> 7 years

\ C.2.2. Fixed crediting period: Not applicable |

‘ C.2.2.1. Starting date: |
>> Not applicable

\ C.2.2.2. Length: |
>> Not applicable

‘ SECTION D. Environmental impacts |

D.1. Documentation on the analysis of the environmentampacts, including transboundary
impacts:

>> The construction of waste treatment must be #idunto the Environmental Impact Assessment
System, in order to comply with the Chilean Enviremtal Legislation. Agrocomercial AS Limitada

following that procedure, and in accordance withil€zim Law, submitted an Environmental Impact
Assessment study to the National Commission for Ehgironment (CONAMA) that approved and

authorized a complete agro industrial project sahehmt include the construction of barns with
advanced waste treatment systems, reducing pdtengacts to the environment.

All these affirmations will be confirmed by the emdement of the project given by the Designated
National Authority (CONAMA), in its Host country apoval process.

The CDM project activity can be stated as a relevamprovement for sustainable development,
distressing local (odours) and global environmeptaksures. This advanced system (aerobic tregtment
minimizes the release of odours related to swineure management, because organic matter is
stabilized by forced aeration.

The substitution of traditional manure waste treattm(uncovered anaerobic lagoon) by this advanced
treatment also creates environmental benefitse@lti effluent quality. In the advanced treatméng
effluent has a low organic matter and nutrientsteon that does not imply a potential risk of
groundwater or river contamination.

The environmental impacts due to the developmenthis project can be summarized as ancillary
benefits:
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a) Odour is greatly reduced by aerobic treatment
b) Pathogen and vector control
c) Achieve the effective recuperation of wastewates assource for crops irrigation

Any additional information regarding the Environrntednimpact Assessment of the project is available
for the validation audit.

D.2. If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all referenseo support documentation of an environmental

>> |n accordance to Chilean environmental legisfatispecifically article 10 of Law 19.300 and
Supreme Decree No. 95 of 2001 that modifies Supr@emee No0.30 of 1997, if an activity can cause
significant impact to the environment has to présenEnvironmental Impact Assessment Study.

This project was completely approved on Janudh2®06, by resolution N°03/2006 of the Regional
Commission for the Environment of Atacam& [egion).

Any additional information regarding the Environrtenmpact Assessment of the project is available
for the validation audit.

SECTION E. Stakeholders’ comments |

‘ E.1. Brief description how comments by local stakeholdearhave been invited and compiled: |

>> As stated in Section D, the Project went throtlg Environmental Impact Assessment procedure.
This procedure requires a local stakeholder comsneatiod. On February 22005, at the Public Hall

of the Huasco Municipality, a meeting was held with Huasco community, regarding the process of the
local stakeholder participation process. The samas done with the communities of Freirina and
Vallenar, on February 352005 and March 02005, respectively. Every public comment at these
meetings is available on the official environmemésolution that qualifies the approval for thejpob.

As a publicity measure to maintain the communitlydoformed, the National or Regional Environment
Commission, as corresponds, shall publish everytimon the first working day, in the Official Gazett
and in a national or regional journal, a list oé tphrojects and activities that were submitted ® th
Chilean Environmental Impact Assessment Systerndutie previous month. Additionally, the relevant
Commission shall deliver a copy of the list to tmenicipalities of the places where the works or
activities envisaged in the project under evalum#ice to be carried out.

Agrosuper launched its first advanced waste managesystem (Peralillo Biodigester) in 2001, being
the first CDM project of the company and one of tingt baseline methodologies and CDM initiatives
registered in the country. The presence of a MinsteéState and the Executive Director of CONAMA
and other regional authorities was considered &sra important support to the efforts done by the
company. The local news and even CNN publishedimition about this new project of the company.
At that time all comments made reference to theomajvironmental improvement done by the company
by incorporating this first Digester.

The presence of Agrosuper in seminars and workshoghile, to present the relevant aspects of the
CDM project was requested by the National Enviromt@keAuthorities many times. Agrosuper went to
all those events to explain the main charactesstit the CDM project. Under the organisation of
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Prochile, the Environmental Commission for the Amma ¥ Region (COREMA), and the Atacama
companies environmental net, during June of 200%as held the Second CDM and carbon market
seminar, named as “Opportunities in the north dafeCh

In order to show their facilities and the technadajimprovements done in the last years, Agrosinasr

a program in which invites the neighbouring commymif the Project areas to visit their plants. The
same is planned to be done with the Agrocomerci&lLAnitada CDM project activities at the Huasco
Valley.

Agrosuper has developed two promotional films iis theld: one regards the CDM and Agrosuper’s
projects involvement and a second more didactiougthe treatment components for an advanced waste
management system. Both of these films are availabthe Agrosuper web sitenfyw.agrosuper.coin
since 2004.

E.2. Summary of the comments received. |

>> The project received comments during the enviremtal impact assessment process, by authorities
and stakeholders. The comments and clarificatiales detailed in the Environmental Qualification
Resolution N°03/2006, which approves the projead, @hich is available for the validation audit.

All comments and the whole EIA (environmental impatudy) process can be downloaded from
www.seia.cl

E.3. Report on how due account was taken of any commentsceived:

>> All clarifications done by the authorities wedarified and incorporated in due time. This allabe
environmental approval of the project, as statedséction D. The comments and clarifications are
detailed in the Environmental Qualification ResmntN°03/2006, that approves the project, and which
is available for the validation audit.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROQJECT__ ACTIVITY

Organization: Agrocomercial AS Limitada
Street/P.O.Box: Camino La Estrella N° 401
Building:

City: Rancagua

State/Region: 'BRegion

Postfix/ZIP:

Country: Chile

Telephone: 56-72-201 111

FAX: 56-72-201 124

E-Mail: cavives@agrosuper.com
URL: WWWw.agrosuper.com

Represented by:

Title: Deputy Manager of Corporate Affairs
Salutation: Mr.

Last Name: Vives

Middle Name:

First Name: Carlos Andrés

Department: Corporate Affairs

Mobile:

Direct FAX: 56-72-201 124

Direct tel: 56-72-201 111

Personal E-Mail: cavives@agrosuper.com
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING
Not applicable. Thereisno public funding for the Project.
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Annex 3

BASELINE INFORMATION

The following section includes the references usedalculating emissions in the baseline and ptoje
scenarios.

3.1 General Data

The next table presents the effective operatiors daysidered for each year of the first creditiegqd
of the project.

Annex 3. Table 1. Effective operation days for Huasb Operation

Year Effective operation days
2012 365
2013 365
2014 365
2015 365
2016 365
2017 365
2018 365

The following table presents number of swine hemut$ average swine weight for breeding and market
swine.

Annex 3. Table 2: Number of heads and average weigfor breeding and market swine

Breeding Swine Market Swine
Year Number of [ Average | Number of | Average
heads weight heads weight

2012 30.000 233,82 297.78( 60,94
2013 80.000 233,82 794.081 60,94
2014 120.000 233,82 1.191.121 60,94
2015 150.000 233,82 1.488.902 60,94
2016 150.000 233,82 1.488.902 60,94
2017 150.000 233,82 1.488.902 60,94
2018 150.000 233,82 1.488.902 60,94

*Source: Specific hog operations data from Agricelger Limitada

The detailed number of heads associated to eaatmieat system is presented in the table below.
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Annex 3. Table 3: Detailed number of heads

Number of heads

Wean-to- | Wean-to- Wean-to- | Wean-to-
Year Sows £ finish | finish Il Sows E finish 111 finish IV
2012 30.000 297.780 - - - -
2013 80.000 372.225 372.225 - 49.631 -
2014 80.00( 372.22! 372.22! 40.00( 372.22! 74.44¢
2015 80.000 372.225 372.225 70.000 372.225 372.227
2016 80.000 372.225 372.225 70.00(Q 372.235 372.227
2017 80.00( 372.22! 372.22! 70.00( 372.22! 372.22;
2018 80.000 372.225 372.225 70.000 372.225 372.227

3.2 Volatile Solids rate and Nitrogen Excretion rate

The next table presents the default values usesktimate the Volatile Solids rate and the Nitrogen
Excretion rate.

Annex 3. Table 4: Default values

Parameter Unit Value Source
Average default weight Kg 198 IPCC 2006, table 10A-8, chapter 10,
(breeding swine volume ¢
Average default weight Kg 46 IPCC 2006, table 10A-7, chapter 10,
(market swine) volume 4
Ave(tr)?ggdcilre];a:\:\tli\évgght kg/animaliday 05 IPCC 2006, t/%t:I)LemleOﬁ-& chapter 10,
Avezﬁl%erkc:;fleitn \(/ev)aght kg/animal/day 0.27 IPCC 2006, t/a:)kl)lljemleOﬁJ, chapter 10,
(Nbri)t(e((:jri?]gO:init:) Kg N/1000 Kg animal/day 0.24 IPCC 2006, \tg?&?niofg’ chapter 10,
N excretlon_rate Kg N/1000 Kg animaliday ~ 0.42 IPCC 2006, table 10.19, chapter 10,
(market swine volume ¢

3.3 Emissions from manure management systems

The next table presents the GWP values for each Ghtlgr consideration:

Annex 3.Table 5: Global Warming Potential

GHG Global Warming Potential (GWP)
Carbon Dioxide 1
Methane 21
Nitrous Oxide 31C

The following table presents the values used fahame density, Bo and Conversion factor from J}ON
to N,O.
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Annex 3. Table 6: Default values

Parameter Unit Value Source
Methane density t/m3 0.00067 Recommended in ACM0010
Maximum CH4
producing potential off m3 CH4/ IPCC 2006, tables 10A-7 and 10A-8, chapter 10,
) . 0.48
the volatile solid kg-dm volume 4
generated (Bo)
Conversion factor N20Ot kgN20/ . .
N to N20 kgN2ON 1.57 Is N20O molecular weight/ N2 molecular weight

The next table summarises the LEbnversion factors (MCFs) for the different typels manure
management systems involved in the project andibassenario.

Annex 3. Table 7: MCF for different systems

Parameter Unit Value Source
Anaerobic lagoon % 77 IPCC 2006, table 10.17, avald, volume 4
Aerobic treatment % 0.1 Recommended in ACM0010
Compostlng — Passive % 1 IPCC 2006, table 10.17, chapter 10, volume 4
windrow (sludge)
Storage lagoon % 34.9 IPCC 2006, table 10.17, ehd®, volume 4
MCFd % 10C Recommended in ACMOO:

MCF values for the anaerobic lagoon, composting stodage lagoon are given by temperature. The

annual average temperature for Huasco is 17.96 °C.

The next table presents the relevant emissionraatoolved in the emission reduction of nitrousdex

Annex 3. Table 8: Nitrous oxide emission factors falifferent systems

Parameter Description Unit Value Source
EF3 . Direct N20 emission factor for the kg N20-N/kg IPCC 2006, table 10.21,
anaerobic : 0
anaerobic lagoon N chapter 10, volume 4
lagoon
. Direct N20O emission factor for the
Et'rzga?ri?ntilc aerobic treatment with forced kg NZI\? “N/kg 0.005 Ipcig %grof(’)t?gli;%i]'
aeration P '
EF3 Z;orage Direct N20 emission factor for the kg N20-N/kg 0 IPCC 2006, table 10.21,
applicable storage (if applicable) N chapter 10, volume 4
EF1 Direct emission of N20 from soils kg N20-N/kg 0.01 IPCC 2006, table 11.1
N chapter 11, volume
EF5 Indirect emission of N20 from kg N20- 0.0075 IPCC 2006, table 11.3
leaching and runoff N/kg N ) chapter 11, volume 4
. . kg N20O-
Indirect emission of N2O from | ;4 "\a. IPCC 20086, table 11.3
EF4 volatilization and deposition of N on 0.01
. N + NOx-N chapter 11, volume 4
soils and water surfaces )
emmited)
Fleach Fraction of all N added to soils that|iskg N/kg N 03 IPCC 2006, table 11.3
lost through leaching and runoff| deposited ' chapter 11, volume 4
Fgasm Fraction of animal manure N that (kg NH3-N+ 0.2 IPCC 2006, table 11.3
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chapter 11, volume 4

3.4 Volatile Solids and Nitrogen Excretion reduction ateach treatment stage

The following table presents Volatile Solids andrbfjen Excretion reduction at each treatment stage.

Rvs Rn
Parameter % % Source
Anaerobic lagoon 75 60 | US-EPA 2001 table 8
10, chapter
Aerobic treatment 90 90 Project proponent]
Storage (if applicable) 20 20 Project proponent

3.5 CO, emissions from electricity consumption

Annex 3. Table 9: Volatile Solids and Nitrogen Exation reduction at each stage

The following table presents the electricity conption needed to calculate the emissions for elgttri
consumption in the project case. In a conservatpproach, the baseline electricity consumption is
considered to be zero.

Annex 3. Table 10: Electricity consumption for eaclyear

Electricity consumption [MWh/year]

Y| sowsa | VRR | Teai | sowss | TEAN | Ty | TOTAL
2012 3.349 11.340 0 0 0 0 14.689
2013 8.931 14.174 14.174 0 1.890 0 39.170
2014 8.931 14.174 14.174 4.466 14.174 2.83pb 58.7b5
2015 8.931 14.174 14.174 7.815 14.174 14.175 73.444
2016 8.931 14.174 14.174 7.815 14.174 14.175 73.444
2017 8.931 14.174 14.174 7.815 14.174 14.175 73.444
2018 8.931 14.174 14.174 7.815 14.174 14.175 73.444

3.6 CEF estimation

The emission factor is a measure of the amounte#rdouse gas emissions that will be displaced with
the operation of the project activity. According tioe tool, the emission factor is calculated in a
transparent and conservative manner as a combiredirm(CM) defined as the combination of the

operating margin (OM) and the build margin (BM)fakows:

EF,= 0.5* EFomy+ 0.5* EFgyy
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EFomy: Operating margin for the year y.
EFgwm,: Build margin for the yeary.

From the “Tool to calculate the emission factor &or electricity system”, page 5, option “Ex-post” i
chosen. Therefore the emission factor is determinwéd the latest information available for every
verification period. For ex-ante emission reductiaiculation, data from 2007 is used.

In order to calculate the operating margin, thetfitep is to define low-cost/must-run power sosirce

Annex 3.Table 11 Power Plants Database

Power plant 2007 Low-cost/must-run  Ppwer plant 20 07 Low-cost/must-run
Abanico Yes Loma Alta Yes
Aconcagua Yes Los Molles Yes
Alfalfal Yes Los Quilos Yes
Antilhue TG No Los Vientos No
Antuco Yes Maitenes Yes
Arauco Yes Mampil Yes
Bocamina No Nehuenco No
Campanario No Nehuenco 9B No
Candelaria No Nehuenco Il No
Canela Yes Nueva Aldea | Yes
Canutillar Yes Nueva Aldea |l Yes
Capullo Yes Nueva Aldea lll Yes
Celco Yes Nueva Renca No
Chacabuquito Yes Otros (Autoprod) -
Chiburgo Yes Palmucho Yes
Cholguén Yes Pangue Yes
Cipreses Yes Pehuenche Yes
Colbun+Mach Yes Petropower No
Constitucién Yes Peuchén Yes
Coronel TG No Pilmaiguén Yes
Curillinque Yes Pullingue Yes
D.de Almagro No Puntilla Yes
Degan No Queltehues Yes
El Rincon Yes Quilleco Yes
El Toro Yes Ralco Yes
Eyzaguirre Yes Rapel Yes
Florida Yes Renca No
Guacolda | No Rucule Yes
Guacolda ll No S. Fco. Mostazal (EV 25) No
Horcones TG No San Ignacio Yes
Huasco TG (ex Huasco Fuel) No San Isidro No
Hornitos Yes San Isidro Il No
Hco-Vapor (Ex Huasco Vapor) No Sauz+Szito Yes
Isla Yes Taltal No
Lag. Verde No Valdivia Yes
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Lag. Verde TG No Ventanas 1 No

Laja Yes Ventanas 2 No

Licantén Yes Volcan Yes

Calculation of Lambda:

Using equation N°9 of the Methodological Tool, tteembda was calculated for 2007:

Annex 3.Table 12: Calculated Lambda Values

2007
Number of hours per which low-cost/must-fun 0
sources are on the margin
Lambda 0.0000

For the simple OM emission factor, option B andréfiere equation 3 of the methodological tool was
used. Using the calculated lambdas and simple OMaqution 8 of the methodological tool, the simple
adjusted OM is obtained:

Annex 3.Table 13: Simple adjusted OM

2007
Simple adjusted OM [tCO2e/GWh] 749.00

Using equation 13 of the methodological tool, th&l® Margin (BM) is then calculated using the top
20% generators by power generation @ 2007, usmtptlst information available:

Annex 3.Table 14 Build Margin

Total 2007
| Build Margin [tCO2e/GWh] 490.00

The combined margin is the calculated using eqgnalié of the methodological tool. The selected
weighting of the Operating Margin and Build Margimission factors used will be the default values as
suggested on the methodological tool. The weigbéslat this time are 50% BM and 50% OM.

Annex 3.Table 15 Combined Margin
Ton CO2e/GWh

Combined Margin

[tCO2e/GWh] 50%-50% 619.00
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Annex 4

MONITORING PLAN

The following table presents the monitoring platioiwed by Agrocomercial AS Limitada. In order to
achieve certified emission reductions, after eaalidation and verification process. The data codldc
will be archived during the complete crediting perand will be reserved five years after this perio

Annex 4. Table 1 Monitored data by Agrocomercial AS Limitada

DATA VARIABLE DATA DATA ORIGIN
UNIT
. . Daily animal Stock and inlet program of pigs (Naet considering
Animal Population Heads mortality). Information managed by Agrocomercial Aighitada
Average Weight of Animals Kg Pavilion test and growing tendency curves. Infoiamamanaged by

Agrocomercial A9_imitade

Electricity used in Project AWMS.

Electricity consumption Mwh/yea Information managed by Agrocomercial A8nitada

Fraction of manure handled in aerobic treatmefbrination managed

. 0,
MSaerobic reatment % by Agrocomercial A3 imitads

Fraction of manure handled in the storage (if ajayblie). Information

0,
MSstorage o managed by Agrocomercial ASmitade.




