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1. Objectives of this Monitoring Report

The regulatory framework of the UNFCCC requires that the emissions reductions from duly
registered CDM projects has to be reviewed and verified by a Designated Operational Entity
(DQOE), in order to certify the CO, emissions reductions. The Monitoring Report, Verification and
Certification are required to enable the UNFCCC to emit with precision the number of
Certificates of Emission Reduction (CERs) of the CDM project. This Monitoring Report is
prepared in order to document the amount of CO,. displaced from the national interconnected
grid by the Santa Ana Hydroelectric Plant during its third accreditation period, from August 1,
2007 — July 31, 2008.

The Santa Ana Hydroelectric Plant PDD, was duly validated by the DOE TUV Industrie Service
GMBH SUD Group', and was officially registered as a small scale CDM project by the CDM
Executive Board on May 11, 2006.

The Colombian Institute for Technical Standards and Certification - ICONTEC, as Designated
Operational Entity for Verification and Certification Energy Industries (renewable / non-
renewable sources), was retained by the Empresa de Acueducto y Alcantarillado de Bogota
(EAAB) for the official Verification and Certification of the CO,. emissions reduced by Santa Ana
Hydroelectric Plant, CDM project 0275, during its third accreditation period.

1. Description of the Project

2.1 Localization

EAAB provides drinking water to the city of Bogota and eleven (11) neighbor municipalities. The
demand for drinking water, which stood at 15 m®/s during the third accreditation period, is
addressed through three water supply systems:

1.Chingaza System — Wiesner Plant (9.8 m?/s).
2.Bogota River System — Tibitoc Plant (4.8 m%/s).
3. Tunjuelo System — Dorado Plant (0.4 m%/s).

The Chingaza System — Wiesner Plant is the most important drinking water supply system of the
city. In normal operation conditions water supply systems produce approximately 70% of the
drinking water consumed by Bogota. During the third accreditation period, it produced
approximately 65%.

River flows that supply Chingaza System are regulated by the Chuza reservoir and leads them
by gravity through tunnel and pipes series to the Wiesner Plant. Additionally, the Chingaza
System has the San Rafael reservoir whose function is to provide water to the Wiesner Plant in

! TUV Industrie Service GMBH SUD Group: Validation Report No. 673631. Revision 01. April 3 de 2006.
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case of supply suspension from Chuza reservoir, especially during the pipeline inspection and
maintenance between Chuza reservoir and Wiesner Plant.

As part of the Vulnerability Mitigation Program of the Water Supply Systems, which EAAB is
running since the late nineties, the company built at the beginning of this decade Usaquén
alternate tunnel, covered in conventional concrete, with 2.5 km in length, which leads the treated
water from the Wiesner Plant, in La Calera, to the Santa Ana and Suba tanks, located in north

Bogota, and to the others storage tanks located in center and south of the city through Rosales
Tunnel.

Santa Ana and Suba tanks?, contains the 70% of treated water at the Wiesner Plant, and the
Rosales Tunnel diverts the remaining 30% (3.3 m?s) to the Chico, Silencio, Parque Nacional,
San Diego, Vitelma, Casablanca and Cazuca tanks, which provide aqueduct service to center,
south east and south west of Bogota.

In order to take advantage of the difference in available height between the Wiesner Plant,
located at 2,825 meters above sea level, and Santa Ana Tank, located at 2,709 meters above
sea level, as well as the water flow delivered to the city through this system, was built between
the years 2001 and 2003 the Santa Ana Hydroelectric Plant’. Which is located at 110324.65
North and 105849.56 East, at north Bogota.

FIGURE 1
LOCATION OF THE PROJECT IN THE BOGOTA DRINKING WATER
DISTRIBUTION SYSTEM

= Chingaza Tunnels
{Palacio - Rio Blancojp

Wiesner Plant

= Usaguen Alternate Tunnel

; To the south of the City
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~ Santa Ana Hydroelectric Plant
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»  Distribution
Hetwork

= Bogota City
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Existing Works

e — ———— Hew Works
\ Wiesner - Suba Pipe

L

2 The storage capacity of Santa Ana Tank is 30,000 m* and Suba Tank is 90,000 m®,

® The turbine is located at 2,704 meters above sea level. That implies a useful gross height of approximately 120 meters between the
Wiesner Plant and the turbine.
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2.2 Technical Characteristics

The main technical characteristics of the Santa Ana Hydroelectric Plant are: Francis turbine
horizontal axis; net design head 105.9 meters®; design flow® 13.5 m%/s; installed capacity 13.43
MW; nominal capacity 12 MW,; rotation speed 600 rpm; synchronous generator; power
transformer 15 MW.

The water treated flow normally turbined is used by the plant to produce electric energy
delivered into the national interconnected grid through local distribution system®.

2.3 Annual Generation Expected

The Santa Ana Hydroelectric Plant was designed to generate around 90 GWh/year, with 13.5
m?/s water flow, considering the Chingaza System - Wiesner Plant expansion project to treat an
approximately 21 m%/s water flow’.

However, the reliable generation flow was significantly reduced compared to the design flow of
the plant, due mainly to the reduction in the trend of water consumption in the city since the late
nineties®, which was of 17.6 m® s in 1996 to about 15 m®/s in recent years.

The reduction in city water demand, due to EAAB’s efficiency measures, as well as the adoption
of measures to ensure the water supply required for the city, reduced the generation
expectations of the Santa Ana Hydroelectric Plant to 47 GWh/year approximately.

One of the most important measures taken by the EAAB to ensure a reliable supply of water
required to meet the demand of the city, a overlapped goal with any other objective, was the
Vulnerability Mitigation Program implementation of the Water Supply Systems. This program
was designed to identify any potential risks that could affect the drinking water supply to the city.
As a part of it the Chingaza Tunnels® Maintenance and Coating Program, seeks to mitigate as
much as possible their risk of detachment, coating the tunnels in conventional concrete'

* The net design head 105.9 m is the average operation of the turbine. The maximum net design head is 109.5 m and the nominal
net design head is 100 m. The net head is in function of the flow, due to the hydraulic structure loss that depends on the led flow
from the Wiesner Plant to Santa Ana Hydroelectric Plant. Additionally, the net head also depends on the downstream pressure
turbine imposed by the hydraulic network of the city.
® The efficient operation flows are between 5.2 m*/s and 13.5 m”s.
® The flow required by Santa Ana and Suba tanks is normally used by the Santa Ana Hydroelectric Plant to produce electricity.
However, when the turbo group is unavailable (in the event of failure, low flow or maintenance) the flow will be conducted
automatically by a multijet valve installed in a parallel pipe. In the event that the turbo group and multijet valve are unavailable, the
flow may be conducted through a derivation of high pressure.
" EAAB: Designs for Construction of the Usaquen Alternate Tunnel and Santa Ana Hydroelectric Plant. Report No. 5.
Optimization of the Central. Contract No.1-02-4000-0122-96. Contractor: INGETEC S.A.
® EAAB: Expansion Plan of Water Supply System of the Bogota city and its Neighbor Municipalities. Report. No. 4. Optimal
D|spatch Adjustment of the Plants. Contract No. 2-02-25300-332-2004. Contractor: INGETEC S.A.

Chqngaza tunnels are: Siberia (3 km), Palacio - Blanco River / free flow (10 km), Palacio - Blanco River / under pressure (18.4 km),
El Faro (0.97 km). Total: 32.4 km
'° |bid. Report No. 3. Rehabilitation Program, Vulnerability Supply System and Service Life of Assets.
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In order to make the coating and maintenance of the Chingaza tunnels is needed to make
changes in the operation of the water supply systems, in an normal operation stage (see Figure
2) to a stage of operation to consider the implementation of those activities (see Figure 3):

- First, shutting down each of the Chingaza tunnels for complete inspection and maintenance
during a three month period per year. This operation reduces the total flow of drinking water
from Chingaza System — Wiesner Plant.

+  Second, increasing the drinking water supply from the Bogota River System — Tibitoc Plant
to compensate the loss of supply from Chingaza System — Wiesner Plant.

During the three months established annually to the maintenance of the tunnels, it is necessary
to reduce the treated flow provided by the Wiesner Plant to the Santa Ana and Suba tanks,
limited by the ability of the San Rafael reservoir and operating conditions of the aqueduct
system. It is expected that with this reduction, the flow of water that could pass through the
Santa Ana Hydroelectric Plant is below the minimum flow required for operating the plant and,
therefore, during the annual activities of maintenance of Chingaza tunnels is not allowed to
operate the hydroelectric plant'".

As a result of this scheme of operation, it is estimated that over the 10 year term of the Chingaza
Tunnels Maintenance and Coating Program, the annual generation mean of Santa Ana
Hydroelectric Plant will be around the 47 GWh/year'?.

" The Santa Ana Hydroelectric Plant could generate using flows > 3.7 m%s and < 5.2 m%s but is a special operation in which it is
required to control vibrations in the turbo group to approach the cavitation region.

'2 EAAB: Studies and consultancy for the marketing and launch of operations of the Santa Ana Hydroelectric Plant and to
define the optimal release of drinking water, taking into account the plant along with other generation options. Document
No. 2. Study of optimal release aqueduct system including the Santa Ana Plant. Contract No. 2-02-4200-305-2001. Contractor:
INGETEC S.A. In the recommendations chapter of this study, it is determine that the probable average annual generation in the
Santa Ana Hydroelectric Plant for 10 years of the coating and maintenance of Chingaza tunnels could be around 47 GWh/year and
the average flows likely during the maintenance period would be 3.5 m%s and in normal operation in 8.6 m%/s.
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FIGURE 2
CONDITIONS NORMAL OPERATION WATER SUPPLY SYSTEMS

Chingaza
\ Tunnels
10.6 m3/s
" laam
CHINGAZA: 10.6

N TIBITOC: 4.0

DORADO: 04
15.0 m%/s

4 mifs Pipe 60"

Tibitoc —

Pumping ;
Tibitoc ————
(Capacity: 12 m3s) Tibitoc — - AR

Casablanca 7 : e Dorado

AP Plant
ey \ I (Capacity: 1.6 m¥s)
| A 0-4 m3/s

BOGOTAD.C.

Consumption:15.0 m3¥s

Formato: 3SA2015054001-01 3GD050504-01



%acueducto

AGUA Y ALCANTARILLADO DE BOGOTA

FIGURE 3
CONDITIONS OPERATION WATER SUPPLY SYSTEMS
MAINTENANCE AND COATING CHINGAZA TUNNELS (TIME: 3 MONTHS PER YEAR)
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2. Operation of the Project during the Third Accreditation

Period

3.1 Operational and Administrative Structure

Figure 4 shows the part of the organizational structure of the EAAB' who was responsible for
the administration, operation, maintenance and monitoring CDM project Santa Ana Hydroelectric
Plant, during the third accreditation period.

FIGURE 4

OPERATIONAL AND ADMINISTRATIVE STRUCTURE
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By being a part of the drinking water system in the city, the plant administration and its general
operation are headed by the Master System Corporate Management Office, through the Network

Matrix Aqueduct Direction.

'* EAAB: Agreement 11 of 2007. By means of which is modified the Organizational Structure of Empresa de Acueducto y
Alcantarillado de Bogota - ESP and identify the functions of its dependencies.
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The technical and commercial operation related to the process of generating and selling electric
power is headed by the Technology Corporate Management Office, through the
Electromechanical Services Direction.

The scheduled maintenance of electrical, electronic and mechanical components equipment of
the plant is headed by the Electromechanical Services Direction. This maintenance is part of a
service agreement signed between the Network Matrix Aqueduct Direction and the
Electromechanical Services Direction.

The tracing of the CDM component project is headed by the Environmental Corporate
Management Office, through the CDM Team Leader from the Environmental Sanitation
Direction, which is responsible for preparing the monitoring report with the support of the
Electromechanical Services Direction and Network Matrix Aqueduct Direction.

3.2 General Operation

The Table 1 shows the monthly average flow at the entrance of Santa Ana tank, between August
2007 and July 2008, which is the monthly average flow available for generation that period™.

TABLE 1
MONTHLY AVERAGE FLOW AT THE ENTRANCE TO THE SANTA ANA TANK
AVERAGE FLOW

PERIOD ( m? s)
Aug-07 7.23
Sep-07 6.93
Oct-07 5.85
Nov-07 5.82
Dec-07 5.82
Jan-08 7.67
Feb-08 7.89
Mar-08 5.29
Apr-08 5.22
May-08 499
Jun-08 5.87

Jul-08 4.97

Source: Control Center. Network Matrix Aqueduct Direction.

During the third acreditation period there were not annual coating and maintenance of the
Chingaza tunnels'®. The reasons were: 1) the 60” pipe rehabilitation of the Bogota River System

" The average flows showed in Table 1 are based on the monthly water volumes measured at the entrance to the Santa Ana tank.
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- Tibitoc Plant, which began in May 2006 and ended in September 2007"%; 2) schedule coating
and maintenance of the tunnels for the second half of 2008.

However, the monthly average flow available for generation was reduced during the third
accreditation period due to the reduction in water supply from the Chingaza System - Wiesner
Plant.

The reduction in water flow from Chingaza System - Plant Wiesner, occurred for the following
reasons:

1. During the second half of 2007, the EAAB had to reduce water production in the System
Chingaza from 10.6 m®s to 9.8 m*/s in average, from October of 2007, because there
was a water volume reduction in the Chuza reservoir. From the hydrological point of
view, this means that the volume of the reservoir was near Chuza reservoir Curve
Guideg, thus taking the necessary precautions to keep the reservoir above the Curve
Guide

2. During the first half of 2008, water flow from the plant Wiesner was reduced due to the
concretes rehabilitation of the raw water adduction channels, as well as columns and
walls of the tank in the Wiesner Plant'®.

In this way, during the third accreditation period, the drop in the treated flow at the Wiesner
Plant, allowed the monthly average flow at the entrance to the Santa Ana Tank was reduced to
6.5 m°/s approximately (about 66% of flow treated), as the EAAB has to ensure 3.3 m®/s to be
sent over the Rosales tunnel to the tanks provide aqueduct service to center, south east and
south west of Bogota.

Additionally, during 9 days in May and 19 days of June 2008, the Santa Ana Hydroelectric Plant
could not turbine the available flow for generation due to the scheduled maintenance of plant’s
electromechanical equipment.

Hence, during the third accreditation period of the project, the power generation of Santa Ana
Hydroelectric Plant was reduced by 19% compared to the estimated annual generation.

> By 2008, a total of 32.4 km of tunnels were coating 19.1 km: Siberia (2.6 km) Palacio Rio Blanco (5.1 km) Palace - Rio Blanco
g10 5 km) and El Faro (0.97 km).

EAAB: Construction of the rehabilitation works, geotechnical stabilization and repair of specific problems of the matrix
aqueduct pipe 60" Tibitoc - Usaquén. Contract No. 1-01-25400-796-2005. Contractor: Consorcio Tibitoc SBCC 2005.
" The annual storage Guide Curve which guides the operation of the Chuza reservoir, which has a storage capacity of 224 million
m?, it is defined based on the series of hydrologic basins tributary and historical behavior of the flow of water to the reservoir and
discharges, the latter related to the water demand of the city. To ensure water supply to the city, the reservoir should always have a
gareater volume of water defined in the Guide Curve.

EAAB: Specialized Engineering Direction. Document 262001-2008-H057.
""EAAB: Rehabilitation of concrete of adduction channels and the contact camera of the Wiesner Plant of the Water Supply
North Division. Contract No. 1-01-25300-667-2007. Contractor: Consorcio Obras Civiles 2007. Start date: 22-02-2008. Completion
date: 20-02-20089.
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3.3 Technical Operation

The electric power generated by the Santa Ana Hydroelectric Plant is sent into the national
interconnected grid through the local distribution system, according to the contract signed
between the EAAB and the operator of the local grid, CODENSA (Comercializador y Distribuidor
de Energia S.A)?°, in compliance with the provisions made by resolutions 025 of 1995 and 070
of 1998 of Comisién de Regulacién de Energia y Gas — CREG?'.

The administration, operation and maintenance of network assets, according to the contract
signed between the EAAB and CODENSA?, complies with CREG resolutions 003 of 1994, 082
of 2002 and 070 of 1998.

The daily measurement of the electric power generated is carried out in the Usaquén Electrical
Substation, owned by CODENSA, through the commercial frontier power meter SIEMENS No.
30031, complying with all the technical requirements established by CREG resolutions 025 of
1995 and 006 of 2003 and the provisions of the Administrador de Intercambios Comerciales -
ASIC.

The power meter calibration SIEMENS No. 30031 complies with all the provisions in the CREG
resolutions 070 of 1998 and 006 of 2003 and the Technical Colombian Standard NTC - ISO /
IEC 17025. This meter has a Calibration Certificate No. 000778-CAM-IM0806 of June 26, 2008.

The verification and validation of the daily measurement that makes the power meter SIEMENS
30031 is done by the EAAB through, automatic and electronic interrogation of the power meter
AMETEK, Model JemSTAR, which is in the Usaquén Electrical Substation, owned by the EAAB.

The power meter AMETEK has protocols testing and calibration certificates issued by the
manufacturer. It does not have the formality of registration with the ASIC and therefore is under
full responsibility of the EAAB. This meter has a Calibration Certificate No. CAM-IM0806-003274
of June 26, 2008.

The Single Line Diagram of Santa Ana Hydroelectric Plant (see Figure 5) shows the main line
driving the power generated from the plant to the commercial frontier power meter, which is
delivered to the interconnected national grid. The two additional lines showed, are output energy
lines: one to provide energy to the auxiliary services of the Hydroelectric Plant, and the other
one, as an emergency line to supply energy to the Wiesner Plant®®. In none of the cases, the

** EAAB: Contract No. 9-09-25400-566-2004. Duration: 25 years.
= The Energy and Gas Regulatory Commission — CREG — is the Colombian authority that regulates the sector of Energy and Gas.

“ EAAB: Contract No. 1-99-26300-742-2006. Duration: 1 year. Contract No. 1-99-26300-941-2007. Duration: 1 year.
% The Clause 12 of the connecting contract for operation of the Santa Ana Hydroelectric Plant No. 9-99-25400-566-2004 signed on
December 23, 2004 between the EAAB and the grid operator, CODENSA, expressed regarding new connections that "The EAAB-
ESP cannot connect in parallel to the assets of connection object this contract, the grid that goes to the Wiesner Plant, unless the
Wiesner Plant is disconnected from the La Calera Electrical Substation. It is also considered an emergency condition that must be
informed to the Local Dispatch Center (LDC) of CODENSA S.A. E.S.P. and coordinated by the latter, following the rules of operation
to assure the disconnection power from La Calera Electrical Substation. No other grid can be connected to the assets to this
contract. If the EAAB — ESP fail to fulfill this part of the contract, CODENSA, assumes that the EAAB-ESP terminates the contract
and will proceed to disconnect the connection point previously assigned".
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control system allows importation of energy from another grid that could be counted as energy
generated by the Santa Ana Hydroelectric Plant.

FIGURE 5

SINGLE LINE DIAGRAM SANTA ANA HYDROELECTRIC PLANT
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3.4 Commercial Operation

The electricity generated by the Santa Ana Hydroelectric Plant is commercialized by EMGESA?
(Empresa Generadora de Energia Eléctrica S.A.), acting as a representative of the plant in the
Wholesale Power Market of Colombia, as part of the marketing contract signed with the EAAB.

As smaller plant began commercial operations on June 10, 2005,% after the official registration
of the commercial frontier in the ASIC, with an effective capacity of 8 MW under the following
characteristics?’

METER SERIAL VOLTAGE LEVEL | METER
Slv CODE NUMBER EXPORTER | IMPORTER (kV) CLASS CR START
ESNT 1001 30031 EMGESA CODENSA 11.4 0.2 CR21 2005-06-09

CR: Collection Center (where the meter data are reported)

# Electricity Generating Company.

% EAAB: Contract No. 1-99-26300-671-2005. Duration; 3 years and 7 months.
“® The period from June 10 up to July 31, 2005, corresponds to the period of testing and adjustments.
*” Communication No. 01916-1 from ISA to EMGESA, dated June 9, 2005.
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The registration of the electricity generation makes daily EMGESA, trough CAM? (Compania
Americana de Multiservicios), with information obtained through the interrogation, automatic and
electronic, of the commercial frontier meter®®

The data is recorded by CAM in the ASIC (Experts Market - XM) ** and communicates to both
EAAB as CODENSA. This information is analyzed independently by EMGESA, CODENSA and
the EAAB in accordance with the procedures of verification and validation defined by each entity
and by Resolution CREG 006 of 2003. The data that is registered in the ASIC is officially
published on the website of XM and corresponds to the electricity measure and delivered to the
interconnected national grid through the local distribution system®'.

Additionally, the ASIC and other market agents checked once this information is available for
consultation in the database NEON, administered by XM*.

4. Monitoring of Emissions Reduction of CO2e during the
Second Period Accreditation.

4.1 Data Monitored

The data monitored during the third accreditation period, correspond to the electricity generated
and delivered daily by the Santa Ana Hydroelectric Plant to the national interconnected grid,
which are officially registered and available for consultation on the website of XM (see Annex 1).

The authority and responsibility roles that were identified for different aspects associated with
the monitoring of these data, between August 1, 2007 and July 31, 2008, are presented in Table.
2.

% Multi Services American Company.
? CAM is a company that provides services to EMGESA for interrogation and recording commercial frontier power meters.
Addltlonally CAM has accredited laboratory in Colombia for the revision of power meters.
* XM is a company of ISA that is created in 2005, responsible for managing the ASIC and the CND (Despatch National Center). It
grovldes operation, administration and development services of the Wholesale Power Market of Colombia.
http://sv04.xm.com.co/neonweb/
*2 NEON database is operated and managed by XM, there are stored all transactions of the Wholesale Power Market of Colombia.

13
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AUTHORITY AND RESPONSIBILITY ROLES OF MONITORING PLAN

Measurement Registration Verification Report Celbrain a.”d st ie
Equipment
Internal Extemal Internal Extemal Internal External Intemal External Internal External
Nefwork Matrix Network Matrix Nefwork Matrix Network Matrix Network Matrix
Aqueduct Office Aqueduct Office Aqueduct Office M Aqueduct Office Aqueduct Office
Adbory Director/ | evoesa Director/ | evoes Director/ | eeesn Director!  emeesa Director/ | EMGESA
Electromechanical Electromechanical Electromechanical | nevey | Electiomechanical Electromechanical | CODENSA
Services Office Senvices Office Services Office Services Office Services Office
nr iractar irartor Dirertar mnr
Plant Thecnical Plant Thecnical Control Center CAM Confrol Center )
i o i Control Center Chief]
Responsibilty | Operator/Power | CAM | Operator/ Power | CAM Chief/ Power | CODENSA |  Chief / Power CAM F——— CAM
Negocialor Negodiaor Negociar ] EMGESA | Negosiator i

Based on the data monitored and application of the emission factor of the national
interconnected grid, 0.4392 kg CO,e per KWh*, Table 3 presents the monitoring report of CO.e
emissions reduced monthly during the third period of accreditation of the project. The daily
monitoring report is on file Emissions Reduction of CO2e - Santa Ana (1-08-07 to 31-07-08).

xls.

* Ministry of Mines and Energy. Planning Unit of Mining and Power : Resolution 181421, 2005.
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TABLE 3

ELECTRIC POWER DELIVERED TO THE NATIONAL INTERCONNECTED GRID AND
ESTIMATION OF CO.e EMISSIONS REDUCED
AUGUST 1, 2007 - JULY 31, 2008

PERIOD E"E(ﬁw}:g ITY Egrl;)sdggg
(Ton COe)
Aug-07 4.604 2.022
Sep-07 4.223 1.855
Oct-07 3.439 1.510
Nov-07 3.194 1.403
Dec-07 2.977 1.307
Jan-08 4.784 2.101
Feb-08 4.730 2.077
Mar-08 2.519 1.106
Apr-08 279 1.197
May-08 1.757 772
Jun-08 659 290
Jul-08 2.384 1.047
Total 37.996 16.688

4.2 Quality Assurance Procedure

There were two proposals made by Quality Committee (Management Review 08/11/07)** to
parameterize, by the standard NTC 1SO 9001:2000, the power generation activities: the first was
to assemble a quality management system itself for power generation and the second was to
modify the Quality Management System for Conduction and Distribution of Drinking Water in
Matrix Networks and broaden its scope to include the power generation activities.

According to the concept given by the Legal Services Direction of the EAAB, the by laws of the
Company and the need to unify the Quality Management Systems, was selected the second
proposal, agreed as follows:

* Report of the Meeting of Committee on Quality — Management Review — is in the folder EAAB/2541001/080.139/2007 —
Management Review 2007.
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e It should incorporate the documents created to implement the CDM project to the
processes and procedures of the Quality Management System for Conduction and
Distribution of Drinking Water in Matrix Networks.

¢ |t should implement all corporate processes to the activities of power generation.

e By the fact that the Acueduct Network Matrix Direction is a receiving area of services
within the Management Model of the Company, responsibilities as a provider will be
included in the Quality Plan.

e Given that the Acueduct Network Matrix Direction must modify the Quality Management
System because of the new organizational structure approved, there will be included all
activities of energy generation.

According to the above, below we will mention the activities undertaken by each process of the

Quality Management System for Conduction and Distribution of Drinking Water in Matrix
Networks:

A. Planning Processes:

1) Strategic Planning: Strategic Plan for the macro-process of Drinking water conduction
and distribution in matrix networks was amended to include all aspects of power
generation. By Quality Committee (Management Review 08/11/07) there was approved:
mission, vision, quality policy, quality objectives and customers - suppliers.

2) Work Plans: The Action Plan of the year was done in January 2008 to plan the activities
managed by the Acueduct Network Matrix Direction which included the power generation
theme. A turn was made power energy planning until 2012.

3) Planning Systems Management: The Quality Manual and Plan for drinking water
conduction and distribution macro-process in matrix networks were modified to include all
aspects of power generation. These documents were in adopted in Quality Committee
(Management Review 26/06/08) *.

B. Business Process Operations

The following processes, procedures and instructions were modified to include the activities of
power generation and thus to comply with numerals of the standard NTC I1SO 9001:2000:

* Report of the Meeting of Committee on Quality — Management Review — is in the folder EAAB/2541001/080.139/2007 —
Management Review 2008.

16

Formato: 3SA2015054001-01 3GD050504-01



S acueducto

AGUA Y ALCANTARILLADO DE BOGOTA

Process: Investment Planning.

Process: Operation and Maintenance Planning.

Process: 0SA201505 "System Operation".

Process: 0AF101005 "Preventive Maintenance of Matrix System Structures”.
Process: 0AF101015 "Corrective Maintenance".

Procedure: 1SA20051005 "Operation Planning".

Procedure: 1SA20051010 "Maintenance Planning".

Procedure: 1SA20150505 "Coordination of the Operation".

Procedure: 1AF10101510 "Matrix System Structures Repairing".
Instructions: 7SA2015050502 "Santa Ana Station Routine ".

Instructions: 7SA2015054001 "Start-up and Operation of Small Hydroelectric Plant”.
Instructions: 8SA2015054001 "Measurement and Data Analysis".
Instructions: 8SA2015054002 "Conciliation of Results".

Were established the following procedures and instructions:

Procedure: 1SA20150540 “Power Generation".
Procedure: 1AF10100525 "Preventive Maintenance of Santa Ana Hydroelectric Plant".
Instructions: 7SA2015054002 "Load Rejection”.

C. Resource Management Processes

1) Management for Shared Services: the Acueduct Network Matrix Direction quarterly
evaluates the services provided by areas that support the missional process.

2) Training: during the defined period were conducted the following training:

|
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. Services Direction Hydraulic
Santa Ana operation of Santa Ana =
Hydroelectric Plant Sgation and Santa Ana Na nd Aqkuﬁuct 07/03/2008 08/03/2008 verifying
: : etwork Matrix operators.
Operation. Hydroelectric Plant. Ellcketion
To present routines
Presentation of ground to be done by the Hydraulic
oo H s °ﬁ;ﬁ.‘f£,fﬁ;ﬁfggg"s Quality Engineer | 28/03/2008 |  28/03/2008 verifying
stations. in Santa Ana and El operators.
Silencio stations.
Syatenls Planand Sensitize the mission, Director of oAf" Eel:r;gﬁg
5 ctig P o vision, quality policy, Aqueduct Network Ne('gwo s
Feinsiie s Bl quality objectives and Matrix Direction 17/06/2008 17/06/2008 Matrix
g’latrix Direction actions to be undertaken and Division Directiol
in 2008 by the Aqueduct Chiefs
Network Matrix Direction.
3 eI Submit the operating A Control
ngﬂﬁfgf;ﬁﬁ;" system of the Santa Ana Chm(f;;%c;ntml 17-18/09/08 | 17-18-30/09/08 Center
station. Engineers

3) Information Management:

fed the following steps:

¢ Request modification, elimination or creation of documents.
e Make adjustments.
* Review by the responsible people.
* Validation.
e Approval by Quality Committee.
e Awareness.

4) Document Management: each record was filed in accordance with the Manual of Archive

of the Company.

5) Financial and Administrative Management: in the period were modified and developed
the following documents, to include aspects of marketing of power and Certified Emission

Reduction:

Formato: 35A2015054001-01
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e Process: 0SA202005 “Financial and Administrative Management."
e Procedure: 1SA20200550 "Power Marketing".
eProcedure: 1SA20200555 "Management of Certified Emission Reduction (CER)”.

6) Control of Measurement Equipment: for this process were the following activities:

e Establishment of Procedures: 1AC1015 "Control of Measuring Equipment Power
Generation."

¢ Inventories, resumes and equipment calibration.

D. Continuous Improvement Process

1) Customer Care and Satisfaction: for this process is carried out satisfaction surveys to
the Environmental Corporate Management, who received all the information to monitor
the project Clean Development Mechanism, and to the Electromechanical Services
Direction as the area that manages the marketing of the power generated by the plant.

2) Non-Compliance Treatment: in order to follow up non-compliant of power generation in
the Quality Plan was created the "Power Generation Control" 3SS2015054003.

3) Measurement Systems: by the 2008 year it was formulated Power Generation Indicator,
which allows you to track the power generation, power generation income, issuance of
Certified Emission Reductions (CER) and revenues marketing of such certificates. In
monthly meetings for monitoring action plans and indicators are analyzed the indicators
results.

4) Internal Audit: In that period there were attended the comments received in the internal
audit conducted in July 2007. For the 2008 year there were scheduled the following
activities:

e The internal audit in September in which there where closed the comments of the
previous audit.

e The certification audit in December month, where the scope of the Quality
Management System were expanded to Conduction and Distribution of Drinking
Water in Matrix Networks.

5) Improvement Opportunities: For this period it was documented the following
improvement opportunity: "Mainstreaming Activities Power Generation Quality
Management System for Conduction and Distribution of Drinking Water in Matrix
Networks”.
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5. Environmental and Social Aspects

The Santa Ana Hydroelectric Plant was built in compliance with all environmental permissions
required by the national and regional environmental regulations, as stipulated in the
Environmental Management Plan approved by Resolution 1913 of 2000 by the Environmental
Authority responsible, the Autonomous Regional Corporation Cundinamarca - CAR.
(“Corporacion Auténoma Regional de Cundinamarca™).

It was duly consulted with the concerned parties and neighboring communities, following
compliance with the environmental and sectorial laws and regulations.

The operation plant does not generate any negative social or environmental impact. Rather, it
comes generate environmental benefits associated with a small-scale renewable energy project:
in addition to reducing greenhouse gases in the national interconnected grid, reduces local
emissions of particulate thick and thin, SO2, SOx, NOx and heavy metals when fuel shifted of
the grid for fossil power generation is coal.
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NEON - RESULTADO DE LA CONSULTA Page 1 of |

GEMNERACION DE MENORES

(kWh)
Informacién generada por Nedn entre 01/08/2007 v 31/07/2008 [DD/MM/YYYY]
MENOR SANTA ANA

Central
01/08/2007 155,724.00
02/08/2007 152,156.00
03/08/2007 154,858.00
04/08/2007 158,888.00
05/08/2007 136,414.00
06/08/2007 151,354.00
07/08/2007 140,502.00
08/08/2007 152,822.00
09/08/2007 155,088.00
10/08/2007 158,322.00
11/08/2007 : 148,732.00
12/08/2007 135,622.00
13/08/2007 148,736.00
14/08/2007 161,980.00
15/08/2007 ' 147,972.00
16/08/2007 154,354.00
17/08/2007 154,562.00
18/08/2007 188,092.00
19/08/2007 121,018.00
20/08/2007 106,412.00
21/08/2007 : 156,936.00
22/08/2007 151,146.00
23/08/2007 . 107,946.00
24/08/2007 159,860.00
25/08/2007 155,584.00
26/08/2007 131,764.00
27/08/2007 133,814.00
28/08/2007 157,398.00
29/08/2007 157,432.00
30/08/2007 153,266.00
31/08/2007 ' 154,738.00

Paginas de consulta: 1

http://sv04.xm.com.co/neonweb/SeleNeon.asp ' 03/12/2008
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GENERACION DE MENORES
(kWh)

Informacion generada por Nedn entre 01/08/2007 y 31/07/2008 [DD/MM/YYYY]
MENOR SANTA ANA

Central
01/09/2007
02/09/2007
03/09/2007
04/09/2007
05/09/2007
06/09/2007
07/09/2007
08/09/2007
09/09/2007
10/09/2007
11/09/2007
12/09/2007
13/09/2007
14/09/2007
15/09/2007
16/09/2007
17/09/2007
18/09/2007
19/09/2007
20/09/2007
21/09/2007
22/09/2007
23/09/2007
24/09/2007
25/09/2007
26/09/2007
27/09/2007
28/09/2007
29/09/2007
30/09/2007

http://sv04.xm.com.co/neonweb/RepoNeon.asp?P1=HTML1543012.NEO&P2=&P3=154... 03/12/2008
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GENERACION DE MENORES

(kWh)
Informacion generada por Neon entre 01/08/2007 y 31/07/2008 [DD/MMYYYY]
MENOR SANTA ANA

Central
01/10/2007
02/10/2007
03/10/2007
04/10/2007
05/10/2007
06/10/2007
07/10/2007
08/10/2007
09/10/2007
10/10/2007
11/10/2007
12/10/2007
13/10/2007
14/10/2007
15/10/2007
16/10/2007
17/10/2007
18/10/2007
19/10/2007
20/10/2007
21/10/2007
22/10/2007
23/10/2007
24/10/2007
25/10/2007
26/10/2007
27/10/2007
28/10/2007
29/10/2007
30/10/2007
31/10/2007

http://sv04.xm.com.co/neonweb/RepoNeon.asp?P1=HTML1543013.NEO&P2=&P3=154... 03/12/2008
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GENERACION DE MENORES
(KWh)

Informacion generada por Nedn entre 01/08/2007 y 31/07/2008 [DD/MM/YYYY]
MENOR SANTA ANA

Central
01/11/2007
02/11/2007
03/11/2007
04/11/2007
05/11/2007
06/11/2007
07/11/2007
08/11/2007
09/11/2007
10/11/2007
11/11/2007
12/11/2007
13/11/2007
14/11/2007
15/11/2007
16/11/2007
17/11/2007
18/11/2007
19/11/2007
20/11/2007
21/11/2007
22/11/2007
23/11/2007
24/11/2007
25/11/2007
26/11/2007
27/11/2007
28/11/2007
29/11/2007
30/11/2007

http://sv04.xm.com.co/neonweb/RepoNeon.asp?P1=HTML1543014 NEO&P2=&P3=154... 03/12/2008
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GENERACION DE MENORES
(kWh)

Informacion generada por Neon entre 01/08/2007 y 31/07/2008 [DD/MM/YYYY]
MENOR SANTA ANA
Central

01/12/2007

02/12/2007

03/12/2007

04/12/2007

05/12/2007

06/12/2007

07/12/2007

08/12/2007

09/12/2007

10/12/2007

11/12/2007

12/12/2007

13/12/2007

14/12/2007

15/12/2007

16/12/2007

17/12/2007

18/12/2007

19/12/2007

20/12/2007

21/12/2007

22/12/2007

23/12/2007

24/12/2007

25/12/2007

26/12/2007

27/12/2007

28/12/2007

29/12/2007

30/12/2007

31/12/2007

http://sv04.xm.com.co/neonweb/RepoNeon.asp?P1=HTML1543015.NEO&P2=&P3=154... 03/12/2008
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GENERACION DE MENORES
(KWh)

Informacion generada por Neon entre 01/08/2007 y 31/07/2008 [DD/MM/YYYY]
MENOR SANTA ANA
Central

01/01/2008

02/01/2008

03/01/2008

04/01/2008

05/01/2008

06/01/2008

07/01/2008

08/01/2008

09/01/2008

10/01/2008

11/01/2008

12/01/2008

13/01/2008

14/01/2008

15/01/2008

16/01/2008

17/01/2008

18/01/2008

19/01/2008

20/01/2008

21/01/2008

22/01/2008

23/01/2008

24/01/2008

25/01/2008

26/01/2008

27/01/2008

28/01/2008

29/01/2008

30/01/2008

31/01/2008

http://sv04.xm.com.co/neonweb/RepoNeon.asp?P1=HTML1543016.NEO&P2=&P3=154... 03/12/2008
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GENERACION DE MENORES
(KWh)

Informacion generada por Neodn entre 01/08/2007 y 31/07/2008 [DD/MMIYYYY]
MENOR SANTA ANA
Central

01/02/2008

02/02/2008

03/02/2008

04/02/2008

05/02/2008

06/02/2008

07/02/2008

08/02/2008

09/02/2008

10/02/2008

11/02/2008

12/02/2008

13/02/2008

14/02/2008

15/02/2008

16/02/2008

17/02/2008

18/02/2008

19/02/2008

20/02/2008

21/02/2008

22/02/2008

23/02/2008

24/02/2008

25/02/2008

26/02/2008

27/02/2008

28/02/2008

29/02/2008

http://sv04.xm.com.co/neonweb/RepoNeon.asp?P1=HTML1543017.NEO&P2=&P3=154... 03/12/2008
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GENERACION DE MENORES

(kWh)
Informacion generada por Neon entre 01/08/2007 y 31/07/2008 [DD/MM/YYYY]
MENOR SANTA ANA

Central
01/03/2008
02/03/2008
03/03/2008
04/03/2008
05/03/2008
06/03/2008
07/03/2008
08/03/2008
09/03/2008
10/03/2008
11/03/2008
12/03/2008
13/03/2008
14/03/2008
15/03/2008
16/03/2008
17/03/2008
18/03/2008
19/03/2008
20/03/2008
21/03/2008
22/03/2008
23/03/2008
24/03/2008
25/03/2008
26/03/2008
27/03/2008
28/03/2008
29/03/2008
30/03/2008
31/03/2008

http://sv04.xm.com.co/neonweb/RepoNeon.asp?P1=HTML1543018. NEO&P2=&P3=154... 03/12/2008
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GENERACION DE MENORES

(KWh)
Informacion generada por Nedn entre 01/08/2007 y 31/07/2008 [DD/MMIYYYY)
MEMNOR SANTA ANA

Central
01/04/2008
02/04/2008
03/04/2008
04/04/2008
05/04/2008
06/04/2008
07/04/2008
08/04/2008
09/04/2008
10/04/2008
11/04/2008
12/04/2008
13/04/2008
14/04/2008
15/04/2008
16/04/2008
17/04/2008
18/04/2008
19/04/2008
20/04/2008
21/04/2008
22/04/2008
23/04/2008
24/04/2008
25/04/2008
26/04/2008
27/04/2008
28/04/2008
29/04/2008
30/04/2008

http://sv04.xm.com.co/neonweb/RepoNeon.asp?P1=HTML1543019. NEO&P2=&P3=154... 03/12/2008
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GENERACION DE MENORES

(KWh)
Informacion generada por Nedn entre 01/08/2007 y 31/07/2008 [DD/MM/YYYY]
MENOR SANTA ANA

Central
01/05/2008
02/05/2008
03/05/2008
04/05/2008
05/05/2008
06/05/2008
07/05/2008
08/05/2008
09/05/2008
10/05/2008
11/05/2008
12/05/2008
13/05/2008
14/05/2008
15/05/2008
16/05/2008
17/05/2008
18/05/2008
19/05/2008
20/05/2008
21/05/2008
22/05/2008
23/05/2008
24/05/2008
25/05/2008
26/05/2008
27/05/2008
28/05/2008
29/05/2008
30/05/2008
31/05/2008

http://sv04.xm.com.co/neonweb/RepoNeon.asp?P1=HTML15430110.NEO&P2=&P3=15... 03/12/2008
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GENERACION DE MENORES
(kWh)

Informacion generada por Nedn entre 01/08/2007 y 31/07/2008 [DDIMMYYYY]
MENOR SANTA ANA

Central
01/06/2008
02/06/2008
03/06/2008
04/06/2008
05/06/2008
06/06/2008
07/06/2008
08/06/2008
09/06/2008
10/06/2008
11/06/2008
12/06/2008
13/06/2008
14/06/2008
15/06/2008
16/06/2008
17/06/2008
18/06/2008
19/06/2008
20/06/2008
21/06/2008
22/06/2008
23/06/2008
24/06/2008
25/06/2008
26/06/2008
27/06/2008
28/06/2008
29/06/2008
30/06/2008

http://sv04.xm.com.co/neonweb/RepoNeon.asp?P1=HTML15430111. NEO&P2=&P3=15... 03/12/2008
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GENERACION DE MENORES
(kWh)
MENOR SANTA ANA

Informacion generada por Neon entre 01/08/2007 y 31/07/2008 [DD/MM/YYYY)

Central
01/07/2008
02/07/2008
03/07/2008
04/07/2008
05/07/2008
06/07/2008
07/07/2008
08/07/2008
09/07/2008
10/07/2008
11/07/2008
12/07/2008
13/07/2008
14/07/2008
15/07/2008
16/07/2008
17/07/2008
18/07/2008
19/07/2008
20/07/2008
21/07/2008
22/07/2008
23/07/2008
24/07/2008
25/07/2008
26/07/2008
27/07/2008
28/07/2008
29/07/2008
30/07/2008
31/07/2008

http://sv04.xm.com.co/neonweb/RepoNeon.asp?P1=HTML15430112.NEO&P2=&P3=15... 03/12/2008



