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1. Objective

The objective of the present inform is to assure the complete, consistent, clear, and accurate
monitoring and calculation of the emissions reductions, within the El Canadd Hydroelectric
boundaries, during the verification period from July 1st, 2007 to December 31st, 2008.

2. Project Description

El Canada Hydroelectric Project consists of a 43 MW peaking run-of-river hydroelectric plant located
on the Samala River on the west coast of Guatemala, near the town of Santa Maria de Jesus. The
western Guatemala region has 350 MW of demand and 31 MW of installed capacity. Construction
began in February 2002 and was completed in December 2003. The Project started commercial
operation per the Wholesale Market Norms on November 234, 2003. Since its commissioning, it has
been producing an average of 175 GWh/year of electricity, which is sold to Guatemala’s largest
commercial distributor, COMEGSA, under a 10-year Power Purchase Agreement (PPA).

The Project contributes to the sustainable development of Guatemala in various ways. First, it has
increased the supply of power to the local grid, improving stability and helping reduce losses in the
distribution system. Second, it is reducing greenhouse gas emissions as well as emissions of local
pollutants from power generation by using a cleaner energy source than what typically would have
been used in the country. Third, it is one of the first renewable energy projects to be developed after
the approval of Guatemala’s new General Electricity Law. Its development has provided important
knowledge and experience for other project developers that are striving to participate in the
competitive national and regional market. Fourth, through the agreements the Project Company has
entered into with the neighbouring municipalities, the Project is conserving sub-surface water, it has
re-forested parts of the land where it was constructed, and it is making annual payments to improve
the conditions of the local communities. Finally, it has created 250 jobs, injecting at least US$ 30
million into the Guatemalan economy over the course of the construction period.

3. Technology employed by the project

Main Project Characteristics

Installed Capacity: 43 MW

Generation: 175 GWh/year

Head: 365 m

Maximum Hydraulic Capacity: 13.4 m3/sec.
Number of Units: 2 x 21.5 MW

Powerline: 69 kV




The Project collects power flows from the tailrace of the existing Santa Maria power plant that is
owned by INDE and also collects spillages from the Santa Maria dam and local inflow from the area
between the Santa Maria dam and the Project diversion dam. All power flows flow through a
desander, located immediately downstream of the diversion dam, and are subsequently diverted
through a tunnel, three meters in diameter and approximately 1200 m long, to a regulating pond. The
regulating pond is designed to collect water inflows for daily peaking operation, totalling 5 hours. The
live storage volume is 184,000 m3, using an 8-meter pond fluctuation. The normal operating level of
the reservoir is 1416.90 meters above sea level (masl) and the minimum operating level is 1409
masl. An intake structure on the regulating reservoir is equipped with trash racks and a hydraulically
operated gate. The gate is equipped to close during emergency conditions in the event of penstock
rupture. The penstock is approximately 2400 m long and conveys the power flows from the regulating
reservoir to the powerhouse. The penstock is comprised of a low- and a high-pressure section 1590
and 800 m long, respectively. The penstock is bifurcated into two 1.45-m diameter penstock pipes,
approximately 46 m from the powerhouse.

The penstock pipe is buried over its total length. The low-pressure penstock diameter is 2.10 m, and
the high-pressure section diameter 1.85 m. El Canad& powerhouse contains two 21.5-MW units.
Each generating unit has a Pelton turbine and synchronous generator. The powerhouse crane has a
capacity at least equal to the heaviest lift during equipment installation of 65 tons. The control room is
be air conditioned and separate from the equipment area of the powerhouse. The output from the El
Canada facility is stepped up from 13.8 kV to 69 kV, before it is transmitted to Santa Maria substation
about 3.6 km away for delivery to the INDE utility grid. The transmission line poles are steel and the
guard and the power cables are 636 MCM ACSR. Each pole of the transmission line is grounded to
provide a resistance of not more than 10 ohms.

All equipment utilized in the ElI Canadé Project is proven technology that has been successfully
applied worldwide. Each of the two 21.5-MW generating units has a Pelton turbine and a
synchronous generator. The rubber dam used in the diversion dam is a new technology introduced to
Guatemala. Rubber dam technology was chosen in order to properly regulate the level at the
diversion dam considering the operational restrictions due to being down stream from the Santa
Maria powerhouse. This technology also has an added advantage during high volume situations
during the wet season, the rubber dam can be deflated in order to avoid diverting mud, rocks, tree
trunks, and other garbage into the desander.

4. Physical Location

The Project is located on the Samala River, 12 kilometers south of the Quetzaltenango Municipality
and 198 kilometers due west from Guatemala City. Quetzaltenango is Guatemala’s second largest
city and is responsible for a large portion of the 350 MW maximum demand of the western region.
The Samala River is nearly 130 kilometers in length, and has relatively high flows, due to intense
rainstorms over the western slopes of the volcanic mountain ranges that act as the river's basin. The
slopes around the Project are very steep, with small plateaus. The Project is located immediately
downstream from the existing Santa Maria hydro powerhouse owned by the national utility, Instituto
Nacional de Electrificacion (INDE), and utilizes some of the existing infrastructure.
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9. Personnel responsible

» The Plant Manager of El Canadé Hydroelectric Project is responsible of the electric energy
measurement.

» The Marketing Analyst engineer of Generadora de Occidente, Ltda. is in charge of the
monitoring process.

» The General Manager is responsible of the Monitoring Plan.

10. Operational and Management Structure

The monitoring of the emissions reductions was done according to the operational structure shown in
the below chart. The first step is measuring process, followed by verification of the measurement,
calculation of the emissions reductions, and finally, review and analysis of results. Generadora de
Occidente, Ltda. General Manager will be the responsible for the monitoring process.

Plant Manager
» Measurement of the Electric energy produced

Y
Engineer in charge of monitoring process

» Verification of the measurement

e (Calculation of the emissions reduction

v

General Manager
* Review and analysis of the results

11. Measuring and calculation procedure

a. Measuring

The Plant Manager collects electronically and monthly the generation data from the commercial
energy meter installed in the EI Canadé Substation, which measures the energy produced by El
Canada Hydroelectric Project. The generation data is reported in a spreadsheet for measuring control
and register. The commercial meter data collection of the monitored month takes place during the
first week of the following month. From the period July 1st, 2007 to December 31st, 2008, the energy
produced by El Canadé Hydroelectric Project registered the following information:
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b. Calculation energy produced and verification

The person in charge of the monitoring process verifies the accuracy of the recorded energy data.
For this purpose, is necessary to compare the data recorded against the information of the
commercial measurement published by the Administrador del Mercado Mayorista (AMM) in
Certificates emitted by them.

The measuring verification is carried out as below shown:
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— Month Generation (MWh) Measurement validated NI
(MWh) generation

January - - Validated

February - - Validated

March - - Validated

April - - Validated

May - - Validated

June - - Validated

July 14,601 14,601 Validated

August 14,968 14,968 Validated

September 24210 24210 Validated

October 26,698 26,6598 Vaiidated

November 15,715 15,715 Validated

December 11,760 11,760 Validated

Annual Total 107,951 107,951
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c. Calculation of emissions reductions

The person responsible of perform the Monitoring Process calculated the emissions reductions from
July 1st, 2007 to December 31st, 2008 using the ex ante emission factor according to the Table A.3.5

on the PDD.

The chart prepared for the calculation is:

I

= & Emissions
Year Annual validated | Emission factor reductions
generation (MWh) | (ton CO2/MWh) (ton CO2)

2003 12,663 0.71 8,991

2004 142,918 0.71 101,472

2005 174,432 0.71 123,847

2006 162,889 0.71 115,651

2007 - a 66,786 0.71 47,418

2007 -b 107,951 0.71 76,645

2008 214,677 0.71 152,420
2009 - 0.71 -
2010 - 0.71 -

Total 882,315 626,444




From July 1st, 2007 to December 31st, 2008 the El Canada Hydroelectric Project has reduced
229,065 tones of CO2 by using renewable resources for the generation of electrical energy.

12. Calibration of the meters of energy

According to the NCC-14 clause 14.12 "Periodic Verifications" the participant will verify his meters to
fulfill the requirement of the Administrador del Mercado Mayorista, AMM (Wholesale Market
Administrator) or of the manufacturer. Because of this, Generadora de Occidente, Ltda. last July 30t,
2008, proceeded to the calibration of his meters of energy, the principal meter and the support meter;
giving as result that both meters fulfill with the requirements of the norm ANSI C12.20 and they were
certified by the company AMELEC.

The certificates delivered by the calibration of both meters of energy of Generadora de Occidente,
Ltda. of the company AMELEC are the following ones:

= AMELEC T

ASESORM Y MEDICION ELECTRICA mtrTiale: Cent Amer

CERTIFICACION DE CAOBRACIOM
TIFO DE MEDIDOR: 10N 8600 — Marca P owar INMeaswnemant
Mo, SERIE MEDIDODR: PT-00511.80.48-00
Descripeiin: Medidor Primcipal
Uhicacedn del Madidor Planta Hidroeléctrica El Canadd
COMPARLA: Generadora de Occidente, Limitauda

FECHA DE CALIBRACION: 30 de Julio de 2,008

Canificames guae o5 mesuiltados adjwros obienidos en a5 precbas de exactibud
replizedss al medider amiba indicado muesliran  walores destro de os Himstes
revcuaridos por 1o sosrms ARSY S92 20 et latabiz Moo ¢ 7, par o tento éste medador
CUMPLE con |los requistos de exactimud de dicha normma

Loas datos fuerncn obfemndoes ubtizandoe un Siglema de Caldfbrackin Compulanzado
modeky 2471 marca UTESC.  Ei Modelo 441 moorpara un patrdn de referencia modelo
B-10-0F calibrado = 25 de Seplieamibre de 2007 o Radian Rasearch Condra il
patrdn primana RO-20-432 ceartilicado por Radizn R esscerch y iracable @l nelitino
slacianal de Patrones v Teomalogia (MW E ST ] de os Estacdos Linidos de Aménoa La
salibracitn de Radian Ressarch tisne una incertidumbre oe 0 005% para lodos los
rangos.  Para oblensr ¢l laclos de polenca afrasado, ta corrlents se tetrasd det
woaje

La ¢laso de oxactitug global del Sstoma de Calibrad an Somputarizado mockssks 549
miarca UITES es + 0.01% con Eactor de potercia ipual @ e unided ¢ & 0.05% son
facior de potencia igual 2 OS5,

El Sistama de Calibrackdn Conputsrizacds modisalo 4429 marca UTES  uilizgdo Gens
=l nimaim o sere BOZ01. El misma liene &l pairan o relferencia irtermos mgd.r.u
R&-10-06 marca Redian Rezearsh son nimenn de secie SOE0TY

Prusha realirada por Masio Thoches

Aproiadn por

Homero Aras
Gisiarts




Single Meter Record

ERE008 T0De ST AN

Meter Owner: GENERADORA DE OCCIDENTE

SN PT-05 1A048.00 Type SolaSiate Ta 00
A Foamne 3 Wols 120
Wi Fompr Wi o emant Rewe 5 Kh 1.8
Medel [ON 5300 Clams 20 Heg.
SErvICE Rciwacy o 0020 KW Multipler 0,00
Cireuit KW Misllipler 0,00
Meae Medidor de Princapad, Plania Hidioelecinca E| Carsda Dial Typsa
Led Assigned Tes| Sel
Stmlns  infServma ARTAR 20V 200 ANEY
Fetire 130y 206, 1 Bkh, Pt BB Sre-difipn

Crealn Dafe 3272007 Edt Date 5212007 Versmn Date 22000008 21145 A

Test Resulis:

TesiSal  AMMT20U 204 AN
Desciplio 1200, 304, 1.BHh RI7, BEase=-3. Sri-fAye
VerRlon Dake  CEO008 82738 AM

Read In Read Cut
Meter
AF Begn 4. End
FOL02 12:12 18 PM 000 | pEx 90 PM
SubTest 1 W Dl {Enbragans]
. AF AL
Test AF AL

FLID.OA, 120V, PF=1.@ B5. 22004 SRRV

PF2 G0N, 1204, PPS0LS 0007315 100 o0az

FL16.0A, 120V, PF=1.8 5557007 0 G535

FL10.0A, 120V, PF=19 5095243 S5.04355

PF. 10008, 120%, PR=0.9 53 54000 -2 R e

FLE.OM, 120V, PFe18 £5.67273 85 07334

PE-6.0A, 120, PF=L8 55 50800 S SR

FLZ.GA, 120V, PF=14 9952172 95522683

PF-Z6A, 1204, PF=0.§ 08 60730 Gl 1 305

FLA8A. 120W. PF=10 5353725 e EEAAH

PF-1.04. 120V, PF=04 29 50050 5, 77T

FLOSA, 1204, PE=10 53 42 B B T2

FLEL2E5A, 120V, PF=1.0 20.55057 e

PF-0.254 120V, PF=0.§ 53 52618 & BT

FL.T6A 120V, PR=1.0 &5 B5E50 B0 BESa0

FLISA, 108V, PF=1,0 £ 92008 5 500

FL2SA 132V, PF=10 $0.93171 952561

Spsling Repors by UTEC Puga 1
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Single Meter Record

Extra Data: Data Name  Data Value

Standard 10 - RAE-1008
Staadard: - Fadian Resaarch
Tesl reallzed vy — Rasd Tughes
Cafboator [ - UTES 441
Slandard S — SEE0TT
Calibrafor S5/ — BO20M

SyaLink Reporte by U TES Pags
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= AMELEC

ASESCRM ¥ MEDICHON ELECTRICA SUMmTERIA, LERT Amen

CERTIFICACION DE CALIBRACION
TIPO DE MEDIDOR: Maxsys 2510 — Marca Siemens
Mo. SERIE MEDIDOR: BS TE2 983

Descripcian:  Medidor de Respaldo
Uhicacion del Madider Planta Hidroeléctrica EI Canads

COMPANIA: Generadora de Cccidente, Limitada
FECHA DE CALIBRACION: 30 de Julio de 2,008

Cadificamos que o5 resuliados adjiundos obienidos e les prusbas de scacliudg
reslizadse & medidor amba indicede muesiran walores derire de o8 fimites
requendes por la norma ANS G2 20 en fa abia oo ¥ 7, por o tanto éste mredidar
CUMPLE can los requisios de exaciiud de dicha noma

Log detos fueron obotenidos uibizando wn Sislema de Calioracon Computarnzado
modess 441 marca UTEC, B Modelo 441 incarpora un patrdn de refelencia modelo
FM-10-00 calibiada el 23 de Septiemire de 2,007 por Radian Ressarch contra u
patrdn primaro ROL-20. 432 cardficado par Radian Ressarch y trazable ol [nefibuio
Macional de Palrones ¥ Tecnalogia (M 5T | de ks Exlados Unidos de Amsfica La
calibracién ge Radian Research lené una Incertidumore de 0.005% para todos o
rangos  Para obiensd & fador de polenca alrssado, fa comende se retrass dal
vollaje

La glase de oeactitud global del Sistema de Galibracion Computarzado modedo 441
marca LUTEC ea & 0.09% con fachor de potencia igual & fa unidad v & D055 Gon
factor de polencia lgual a 0.5,

El Gistema de Callbracidn Computanzads modela 447 marca UTEC ulfeado tene
el numern oe sere BO201. El meEmo Hene e pairan oe refersncy Minden
Rid-10-06 marca Radien Research con nmdmess de aerie ;

Proeba realizada por Manio Tichez

Aprabacs por

Homero Arias
Gisrania

12




Single Meter Record

Meter Owner: GENERADORA DE QCCIDENTE

B/N BS Ta2 883 Type SclidSiato TAa 250
Alt Form B Vells 120
MEg S¥EMENS Base 5 Kh 18
Model Maxsm2510 Clags 20 Rag.
Eafvae Accuracy - 020N o FWATh Yl gl 01 040
Circuit KW Multiphber 000
Dess HIDRO EL CANADA, MEMHDOR RESSALOD Dal Type
Lat Assigned Test Sot
Status inService AN T 200 208 ANSI
e 1200 208, 1 Bk, Fr7, B, Sre-dWiitye

Creale Date YER2007T  Edit Dabe 17202007 Wersion Diste 202002006 Sr22 48 AR

Test Resulis:

TectSel SRR 200 300 ANSE

Dascrighic: 1200, 204, 1,85, Rr?, Base-S, Sre-thilye
Wersion Dabs  ZOOVI008 B:72:45 AM

Read In Head Sl
Meinr
AF Bagim AL End
FRT00E 1O RS0 AN TOOCIN0E 14 :24:00 AM
SuhTexi 1 Wi Dt Ennegano)
AF AL
st AF AL

FL20.0A, 120V, PF=1.8 9881119 0663500
PE20.0A, 120V, PE=0.8 95 G5855 B G
FL1B.OA, 120V, PF=1.8 1000711 106057
F'L‘H:I.HA. t!l:l'l.i‘. FR=A.8 S5 458a8T0 1000800
PE-00A, 120V, PF=0.5 93 98082 95 85835
FLE.OA. 120V, PF=1.0 100.0a8s 5 94500
PF-S0A, 1200, PF=05 100 0733 BRBTI
FLZ.EA. 120V, PE=1.0 100.0088 049098722
PE-> &A 120007, PRE=0. 8 900 BOARS A0 DA
FLIEA, 120V, PE=1.0 100 4480 100 0333
PF-1.0A, 1207, PF=0.5 1000038 100.0845
FLEEA, 1200W, PF=1.0 1000283 1 0Me
FLOZEA, 1200, PE= 0 100 0261 1000244
PELD.2EA, 120V, PE=0.5 100131 1001185
FLD, 158, 120V, PF=1.0 1000144 100127
FLIAR, 108Y. PF=10 55 508065 D OE33
FLZ.5A, 132V, PF=1.0 1000414 1000555

ik Reporic by LITE Paga 1
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Single Meter Record

BAAZE00E B:40 10 Al

Extra Data: Data Name

Standard (D: — ARG1005
Standard: - FAackan Gessamh
Tes! rmalized by — Aot Tuoher

Calibragar [ — UTED #49
Standard S - 518079 g',,

Calibwator SM — BO2I ; i /‘
/

AMELEC
.uw'-" r-mﬂ"""
|-'|"‘,"EE I-."‘l E-'\.-l-

Sl ik Bopots Sy LTEC Page 2
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13. Meter of support

The Hydroelectric Project EI Canada has a meter of principal energy that is used to obtain the
readings of commercial measurement of the plant and a meter of support which is used to obtain the
readings of commercial measurement in case that the principal meter trumps or is damaged,
according to the stipulated in the regulation NCC-14 of the Administrador del Mercado Mayorista,
AMM (Wholesale Market Administrator) in the clauses 14.6.1, 14.10 bis and 14.10 tris.

14. Training of the Personnel

The engineer in charge of monitoring process received training on introduction to the CDM, the
different methodologies and project design document, given by the instructing Alaide Gonzalez of the
company Energy and Environment on December 19t and 20th, 2005. Likewise the engineer in charge
of monitoring process received a training of CDM project monitoring, given by the instructing Alaide
Gonzalez of the company Energy and Environment on January 9t, 2006.

The certificates delivered by the company Energy and Environment of these trainings are the
following ones:

- Otorga el presente diploma o

Fernando Rios

— Por su participacion en el curso “Introduccidn
7 NN al MDL, metodologias y Documento de Disefio”.

Realizado en Guatemala , el 19 y 20 de

Energia vy diciembre de 2005.
Medio Ambiente g

_ J;‘,-Affé(mzéif/m b
~ Aluide ;ﬁﬁu‘i"l'a‘iflétha fdﬁt—" ':;") {

Instrudtora A
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Otorga el presente diploma o

Fernando Rios

——— | Por su participacién en el curso “Monitoreo de

/———— ™ proyectos MDL".

/’j.'f/ R Realizado en Guotemala , el 9 de enero de
. Energia vy - 2006.

.| Medio Ambiente

Instructorg e

15. Certification of Records of Measurement

In January 15" 2009 the Administrador del Mercado Mayorista, AMM (Wholesale Market
Administrator) delivered the certification of records of measurement from January 1st to December
31st, 2008 of Generadora de Occidente, Ltda.

In February 17" 2009 the Administrador del Mercado Mayorista, AMM (Wholesale Market
Administrator) delivered the certification of records of measurement from July 1st to December 31!,
2007 of Generadora de Occidente, Ltda.

The certificates delivered by the Wholesale Market Administrator of this measurement are the
following ones:

16




"

Administrader del Mercado Mayorista

Guatemala, 15 de Enero de 2009

Fernando Rios

Analista de Mercados, S.A.
Pte.

Estimado Sr. Rios:

ME-013-2009

De acuerdo a su requerimiento de fecha 12 de Enero de 2009,
por este medio le adjunto el certificado de los datos de generacion
mensual del afio 2008 para la central Hidroeléctrica Canada.

Sin otro particular, me suscribo muy atentamente,

Ing. Omar E. Maldonado Arévalo

Coordinador Departamento Medicion —ANMM-

Znal Guatamala, S A
¥

15 ENE, 23

RECIBIDO

Hagemal & 14T sove 1 Cenrro Gevenacind Loy Morparites, Toere L, Nived 15

Veldfone 2327-3900  Fae: 23273907 E-Mail- awmi@arm o gi
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ADMINISTRADOR DEL MERCADO MAYORISTA
DEPARTAMENTO DE MEDICION
CERTIFICACION DE REGISTROS DE MEDICION

GENERADOR Generadora de Occidente, Lida.
Ubicacion Km. 197 cametera a Zunil, Quetzaiienango
MES \ ANO Energia Generada
KW h
Ene-08 11,364,094
Feb-08 10,333,320
Mar-08 8,944 164
Abr-08 9,834,997
May-08 10,846,158
Jun-08 21,585,964
Jul-08 24 553,501
Ago-08 26 782 463
Sep-08 29,938,589
Oct-08 29,373,306
Nov-08 16,914,846
Dic-08 14 105,173

Los presentes dalos son energias mensuakes en Kwh

Depto Medicion:

F
C

(Gl ST, Tl
F 'H‘I.“llﬂr

Ing. Dmar E Maldonado 4
LERLESERE
Coordinador Depto. Medicion

I, AR £ EALDOWASO. MAEVALEY

OR[IDES DEFEC WITHION

Fecha emision:

13/01/2009

Mioda: LoS 080 CONSNKIns BN 5 WESnTE. S50 08 fE0ali meetadod por o Agesle y gui al AN Soma

s el
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- Rumidnisaraior ded Mercaido Mavorista

ME-034-2003

Guatemala. 17 de Febrerg de 2005

Farmando Rios
Analista de Mercados
ENEL

Pie.

Estimado Sr. Rios:
De acuerdo a su requenimients, por este medio le adjunto el

certiicads de los dalos de energia gensrada mensualmente en el
s2gundd semesire del ano 2007 por la central Hidroelectrica Canada.

Sin otro particular, me suscribo muy atantameants,

(E_ LS
Imigy. ﬂmnr’g.l‘l:l'lu onado Arévalo

Coordinador Departamento Medicidn —AMMM-

nel Gustamala, 5.4

\ B FEB. 0C8 |
CRECIBIDO

el  MNET pad 10, Caeen Geericiad! am Aiareraier, Toeew 1, N 29
Tehldnan FI0T A0 Moy FIGTISET il sy orpo gt
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--|_ ARDKMN STRACCH DEL MERCADCO MATORISTA
iy NEFARTAMENT O GE MEDSCHIN
ik

CERTFICACKIN DE REGISTROS DE MEDICION

GENERADOR Generadors de Ocridents. Lids,
[T A—— |k 157 cansters s Zunil Dutrahorangs
|
MES L ANC T
W h I
JubLT 14,601,018
AgnG7 14,968,316
Sepl7T) 24 200 967 N
Oct07] 25,607 641 -
New-07] 15714514
Die-07 11,750,726

LEm primse ndas doios 50N BNEFJERS MAERCEies G Ky

inq:in Medician

Fecha emisidn

AR LS S SRR G jEE e o w e o an oy e S pojea a0 el GTE
COTES SN
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In February 220, 2008 El Canada Hydroelectric Project support the School Official Rural Mixed
‘Santa Maria de Jesus”, Zunil, Quetzaltenango. The contribution consisted in help for low-income
families whose children attend the public education establishment. The school was supported by
donating ten computers that serve to improve the education of the children, supporting the research
and learning.

The contribution benefit to 400 students in the School Official Rural Mixed “Santa Maria de Jesus”,
providing a computer center that can be used to improve their learning.

%ﬂ ﬂr_, W”""f"'m
p (,ft. M{ wa B—dt—y ,..,ﬁudu&u L
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The Director of the School directs words of thanks on behalf of the students
and parents of the donation
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