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SCOPE OF WORK
FOR THE STUDY ON
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JAPAN INTERNATIONAL COOPERATION AGENCY
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I. INTRODUCTION

In response to the request of the Government of the Republic of Colombia (hereinafter referred to
as "GRC"), the Government of Japan has decided to conduct the Study on Sustainable Water
Supply for Bogota City and its Surrounding Area Based on the Integrated Water Resources
Management (hereinafter referred to as "the Study") in accordance with the Agreement on
Technical Cooperation between the Government of Japan and GRC signed on December 22,

1976 (hereinafter referred to as “the Agreement™).

Accordingly, the Japan International Cooperation Agency (hereinafier referred to as "JICA"), the
official agency responsible for the implementation of technical cooperation programs of the
Government of Japan, will undertake the Study in close cooperation with the authorities .
concerned of GRC.

The present document sets forth the Scope of Work with regard to the Study and will be valid
after notification of approval by JICA Headquarters through JICA Colombia office to the

Colombian side.

11. OBJECTIVE OFK THE STUDY

The objective of the Study is:
To formulate concrete measures to be implemented in order to secure sustainable and safe water

supply for Bogotd City and its surrounding area based on the integrated water resources

management.

IIL. STUDY AREA os((w

The study area for water resources will cover Bogota Plain and its surrounding area (as shown in

the Appendix 1.)
The study area for water supply of ACUEDUCTO will cover Bogotd City and its surrounding

area (11 municipalities).
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IV. SCOPE OF THE STUDY

1. Scope of the study

In order to achieve the objective mentioned above, the Study will cover the following items:

1. Phase 1: Master Plan Study o

(1) Confirmation of the supposed major problems and tentative recommendations

(2) Analysis of the present status and conditions

1) Collection and analysis of the existing data and information

1)-1 Review and analysis of the existing past and on going development plans, master
plans and projects, such as national and regional development plans, sector plans,
present and future land use plans etc.

1)-2 Analysis of the socio-economic conditions, census data and population
projection.

1)-3 Analysis of the natural conditions including meteorology, rainfall, hydrology,
topography, geology, land subsidence and environmental situation etc.

2) Analysis of the policies, msiitutions and organizations related to water resources
management, water supply and risk management.
3) Field reconnaissance on _
a)  the water supply facilities such as intake, purification, transmission, and
distribution,
b)  the water management system including existing sewerage systems, drainage
and solid waste management,
¢)  the water quality monitoring system and
d)  other necessary field reconnaissance in the light of the integrated water resource
management.
4) Water quality sampling and analysis_

5) Selection of the target areas in the Zonas Altas with scarce economic resources.

6) Socio-economic survey and analysis on water use in the selected area. .
[ | 7) Selection of the sites for the test well drilling by aerial photo interpretation,
hydrogeological field reconnaissance and geophysical prospecting

8) Implemnentation of the test well drilling, pumping test and monitoring
9) Evaluation of groundwater potential both in quantity and quality including treatment
method in the target area

10) Incorporating all the above mentioned information/survey for water supply in
domestic, agricultural, industrial and environmental sectors and analysis, evajuation of the
current major problems in the water supply management in the study area, including
update of water balance.

(3) _Formulation of the Basic Strategy and Action Plan

1) Reviewing the master plan of ACUEDUCTO

2) Formulation of the basic strategy and the integrated water resource management plan
(mainly focused on the quantity, quality and risk management)

3) Evaluation of viability (administrative, organizational, financial,. technological,

political, socio-cultural etc.) and urgent necessity of alternatives and priority setting

4) Environmental and Social Consideration Study including IEE{Initial Environmental

3
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Examination) l
; 5) Elaboration of Action Plan
i 6) Agreement on the priority project.

2. Phase 2: Pre-Feasibility Study :

1) Collection and analysis of supplemental data and information (mainly
topographic survey)

2) Elaboration of preliminary design (basic design level) of facilities and cost
estimation

3) Llaboration of improvement plans of institution, organization and others.

4) Elaboration of the detailed implementation schedule on the basis of the Action
Plan

5) Economic, financial, social and technical evaluation

6) Environmental Impact Assessment (EIA), if necessary

7) Sharing the study results among the public

V. SCHEDULE OF THE STUDY Qgr" L

The Study will be carried out in accordance with the tentative schedule as shown in the
Appendix 2. The schedule is tentative and subject to be modified when both parties agree upon

any necessity that will arise during the course of the Study.
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VI. REPORTS

JICA will prepare and submit the following reports in English and Spanish to GRC as

shown on the following table. However, the English version shall prevail.

Type of Report Quantity Observation
English | Spanish
1. Inception Report 10 15 | at the commencement of the work in
Colombia
2. Progress Report 10 10 | Three months after submission of
Inception Report
3-1. Interim Reportl 10 15 | Ten months after submission of Progress
Report
3-2. Interim Report2 10 15 | Three months after submission of Interim
Report!
4. Draft Final Report: at the end of the work in Colombia
Executive Summary 10 20
Main report 15 20
(Comments on the Draft _ GRC shall submit its comments to JICA
Final Report) within one month after the receipt of the
Draft Final Report.
5. Final Report: The Fipal report will be submitied to
Executive Summary 30 30 | GRC within two months after the receipt
Main Report 30 30 | of the comments on the Draft Final
Supporting Report 15 _| Report.
and/or Data Book 15 -
VII. UNDERTAKINGS OF GRC . o -

GRC shall accord privileges, exemptions, and other benefits to the Japanese Study Team
(hereinafter referred as "the Team”), in accordance with the Agreement on Technical
Cooperation between the Government of Japan and GRC signed on December 22, 1976 and the
exchange of the Verbal Notes issued by the Embassy of Japan in Colombia on 17" of September,
2001 and confirmed by the GRC on the 21% of January, 2002.

1. To facilitate smooth implementation of the Study, GRC shall take the following
Nnecessary measures,
(N To secure the safety of the Team.

(2) To permit the members of the Team to enter, leave and sojourn in Colombia for the

; &
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duration of their assignment therein and exempt them from foreign registration
requirements and consuiar fees.

3) To exempt the members of the Team from taxes, duties, fees and any other charges on
gequipment, machinery and other materials brought into Colombia for the conduct of the
Study.

(4) To exempt the members of the Team from income tax and charges of any kind imposed
on or in connection with any emoluments or allowances paid to the members of the team
for their services in connection with the implementation of the Study.

(5) To provide necessary facilities to the Team for the remittance as well as utilization of the
funds introduced into Colombia from Japan in connection with the implementation of
the Study.

6) To secure permission for the Team to enter into private properties or restricted areas for
the implementation of the Study.

@) To secure permission for the Team to take all data and documents (including
photographs and maps) related to the study out of Colombia to Japan.

(8) To provide medical services as needed, expenses for which will be chargeable to the

members of the Team.

2. GRC shall bear claims, if any arises, against the members of the Team resulting from,
occurting in the course of, or otherwise connected with, the discharge of their duties in the
implementation of the Study, except when such claims arise from gross negligence or willful

misconduct on the part of the members of the Team,
3. The Empresa de Acueducto y Alcantariilados de Bogota (hercinafter referred to as
“ACUEDUCTO™) shall act as counterpart agency to the Team and also as a coordinating body

with other relevant organizations for the smooth implementation of the Study, on behalf of GRC.

4, ACUEDUCTO shall, at its own expense, provide the Team with the following, in

cooperation with other organizations concerned.

(1) Security-related information on as well as measures to ensure the safety of the Team;
(2) Available data and information related to the Study; OS((\‘V
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(3) Counterpart personnel;
(4) Suitable office space with necessary office equipment and facilities; and

(5) Credentials or identification cards.

5. Witnesses shall cooperate for smooth implementation of the Study as specified in the

Minutes of Meeting.

VIII. UNDERTAKING OF JICA

For the implementation of the Study, JICA shall take the following measures:
1. To dispatch, at its own expense, the Team to Colombia and
2. To pursue technology transter to the Colombian counterpart personnel in the course of the

Study.

IX. OTHERS

JICA and ACUEDUCTQ shall consult with each other in respect of any matter that
may arise from or in connection with the Study and shall adequately inform it to the witnesses.
This Scope of Work is prepared in both English and Spanish. In case any discrepancy arises in

interpretation, the English text shall prevail.
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MINUTES OF MEETING
ON

SCOPE OF WORK FOR THE STUDY ON
SUSTAINABLE WATER SUPPLY FOR BOGOTA CITY AND ITS
SURROUNDING AREA BASED ON THE INTEGRATED WATER RESOURCES
MANAGEMENT
AGREED UPON BETWEEN
EMPRESA DE ACUEDUCTO Y ALCANTARILLADO DE BOGOTA
(ACUEDUCTO)

AND
JAPAN INTERNATIONAL COOPERATION AGENCY

(JICA)
Bogota, April 8, 2005

L, A f T m@YQOmra/

Dr. Masahiro Murakami Dr. Alberto Merlano Alcocer

.Leader of Preparatory Study Team General Manager : o :
Japan International Cooperation Empresa de Acueducto y Alcantariilado de Bogota
Agency (JICA) (ACUEDUCTO)

Witnessed by /\/ 7-
. I
o N Y Suahuo. o

Dr. Luis Alfonso Hoyos Aristizabal

Director (A.l) Dr. Sandra Suarez Perez

Agencia Colombiana de Minister

Cooperacion Internacional Ministerio de Ambiente, Vivienda y Desarrolio
(ACCD) Teritorial (MAVDT)
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In response to the official request of the Republic of Colombia (hereinafter referred to as “GRC) the
Japan International Cooperation Agency (hereinafter referred to as “JICA”) dispatched the Preparatory
Study Team, headed by Mr. Masahiro Murakami  (hereinafter referred to as “the Team”™), to Colombia
from March 27 to 18 April,. 2005 io discuss the Scope of Work (hereinafter referred to as “S/W”) for
the Study on the Sustainable Water Supply for Bogota City and its Surrounding Area Based on
the Integrated Water Resources Management (hereinafter referred to as "the Study™).

During its stay in Colombia the team carried out field surveys in the study area, and held a series of
discussion with the officials of the Empresa de Acueducto y Alcantarillados de Bogota (hereinafter
referred to as “ACUEDUCTO™) and other authorities concerned of the GRC. The list of those who
attended these meetings is shown in the Appendix.

The Minutes of Meetings have been prepared for the better understanding of the S/W agreed upon
between ACUEDUCTO and the Team on April 8, 2005, having Agencia Colombiana de Cooperacion
Internacional  (hereinafter referred to as “ACCI”) and Ministerio de Ambiente, Vivienda y Desarrollo
Teritorial (hereinafter referred to as “MAVDT”) as witnesses.

The main items that were discussed and agreed by both sides are as follows.

L. JUSTIFICATION OF THE STUDY

Both sides confirmed that This study is based on the exchange of verbal notes between the Embassy of
Japan in Colombia (No .175, issued on August 27", 2004) and the Ministry of Foreign Affairs (DCI/AA
No.50536, issued on August 30", 2004) for the approval of the “Study on Ground Water Development
and Conservation for Bogota City in the Republic of Colombia.

Considering the actual necessity and the new agenda, the focus of the Study had been modified and
thus the title of the study had been tentatively changed to “Study on Integrated Sustainable Water
Resources Development and Management for Water Supply and Sewerage for Bogota City and the
Surrounding Area, as stipulated in the Minutes of Meeting between Team Leader of Preparatory Study
and General Manager of ACUEDUCTO on November 23", 2004.

The change of the title has been avthorized by the Ministry of Foreign Affairs of Japan in December
2004.

I _TITLE OF THE STUDY

Both sides agreed that the title of the study would be “the Study on the Sustainable Water Supply
for Bogota City and its Surrounding Avea Based on the Integrated Water Resources
Management” as described in the S/W.

Al -11
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IIL. SUPPOSED MAIN THEMES OF THE STUDY

Both sides agreed that the supposed main themes identified and the tentative priority order is as
follows;

1} sustainable water supply for the areas in which the consumers with scarce economic resources are
concentrated

2) capacity building for emergency management for ACUEDUCTO and others.

3) protection and improvement of raw water quality utilized by ACUEDUCTO in the target area.

IV.STUDY AREA

Eleven(l1) municipalities correspond to which ACUEDUCTO supplies water are as follows; Cota,
Chia, Madrid, Funza, Mosquera, Cajica, Gachancip4, Tocancipd, Sopo, La Calera and Soacha.

- V. REMARKS OF THE EXISTING STUDY REPORTS

Both sides agreed that the Study Team will review and utilize especially the following study repoits;

Study on the Sustainable Ground Water Development for the Bogotd Plain in the Republic of Colombia
conducted by JICA.

Plan de Expansion del Sistema de Abastecimiento de Agua (para Bogota y sus municipios vecinos
en los aspectos relacionados con la optimizacion del sistema existente, expansion, rehabilitacion v
vulnerabilidad) by ACUEDUCTO

Ground Water Study Report by INGEOMINAS

VI.TARGET YEAR

Both sides agreed that the target year of the Study is 2020,

2 ot
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VII._ COORDINATION MECHANISM OF THE STUDY

1. It was confirmed that the Study will be conducted jointly by the Study Team and Colombian
counterpait personnel in close cooperation and coordination.

2. Both sides agreed that the Steering Committee would be established and ACUEDUCTO would
organize and chair the Committee to coordinate the Colombian institutions for sharing and giving
the feedback for the study and securing the necessary coordination and congruence among the
related organizations. The committee would be composed of the following authorities concerned:
ACUEDUCTO, MAVDT, CAR, DAMA, IDEAM, INGEOMINAS, and ACCIL.

VIII.  TECHNOLOGY TRANSFER

Both sides agreed that JICA pursues technology transfer to the Colombian counterpart personnel in the
course of the Study.

IX . SEMINARS

Both sides agreed that seminars for the technology transfer would be held at least twice in the course of
the Study with the aim for sharing and promotion of the study results among the public.

X. UNDERTAKING OF GRC (ACUEDUCTO)

1. ACUEDUCTO agreed to provide all the relevant information that can be used for the better
implementation of the Study.

2. Both sides agreed that ACUEDUCTO would organize a counterpart team which would cooperate
with the Study Team. The members of the counterpart team would cover specialties of the Study
Team and would be chosen by the authorities at the commencement of the Study.

3. ACUEDUCTO agreed to assign skilled and qualified counterpart personnel to attend the technical
transfer from the Study Team during the study.

4. ACUEDUCTO agreed that office space with equipment such as desks, chairs, bookshelves,

telephone lines, LAN and electricity would be provided inside the ACUEDUCTO in Bogota for the
use of the Study Team.

5. Colombian side requested the Team to provide transportation and necessary eqguipment for the
Japanese Study Team at JICA’s own expense. The Team promised to convey this request to JICA
H.Q. for positive consideration.

5 of
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XI. UNDERTAKING OF GRC (WITNESSES)

MAVDT

(1) MAVDT agreed to provide all the relevant information that can be used for the better
implementation of the Study.

(2) MAVDT agreed to assign personnel in the responsible position to be member of the Stecring
Committee of the Study.

(3) MAVDT agreed to assign skilled and qualified counterpart personne] to attend the technical
transfer from the Study Team.

XII. UTILTIZATION OF STUDY RESULTS

ACUEDUCTO agreed to make a full effort to implement the recommendations of the final reports of

the Study.
Witnesses agreed to take it consideration the recommendations of the final reports of the Study.

X111 COUNTERPART TRAINING

The Colombian side requested that JICA conducts the counterpart training in Japan, specifically
groundwater development and management, environmental mitigation and land subsidence for the
purpose of smooth technology transfer during the Study. The Team promised to convey it to JICA
Headquarters for consideration.

X1V, SECURITY

Both side agreed that the specific field work sites such as test well drilling and geological survey have
to be decided through close consultation between both parties on the basis of the Japanese Security
guidelines

XV. ENVIRONMENTAL AND SOCIAL CONSIDERATIONS

The team explained JICA environmental and social consideration guidelines, and it will be applied to
the Study. ACUEDUCT understood the policy of JICA guidelines, and agreed in principle to the
following responsibilities and requirements.

(1) Based on the JICA guidelines, ACUEDUCT shall be responsible to conduct necessary procedure to
get environment license for the exploration in collaboration with the Study Team. The Study Team shall
provide technical support in order to conduct procedure.

(2} The information disclosure such as study reports shall be made in order to ensure the participation
of and dialogues with various stakeholders, and to achieve appropriate understanding on environmental
and social consideration

. oI
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(3) The above mentioned responsibilities and requirements will also be applied when environmental
impact assessment is necessary.

(4) In the course of implementation of the Study, public consultation with communities and
stakeholders shall be included if necessary.

XVL REPORTS

Both sides agreed the result of the Study would be open to the public in order to achieve maximum
use of the Study results.

XVII. VALIDITY OF THE SCOPE OF WORK

This Scope of Work will be valid on condition that JICA confirms that ACUEDUCTO secures the due
cooperation with CAR from the implementation of the Study, including the permission for test well
drilling.

XVIIL. OTHERS

This Minutes of Meeting is prepared in both English and Spanish. In case any discrepancy arises in
interpretation, the English text shall prevail.
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List of Attendants

(Colombian Side)

Empresa de Acueducto y Alcantarillade de Bogota (ACUEDUCTO)

Atberto Merlano Alcocer Gerente General
Santiago Montejo Rozo Gerente Corporativo de Sisterna Maestro
Elsa Garcia Salazar Asesora Aguas Subterraneas

Ministerio de Ambiente, Vivienda y Desarrollo Territorial (MAVDT)

Carmen Elena Arevalo Correa Viceministra de Ambiente
Leyla Rojas Molano Directora de Agua Potable y Saneamiento Bésico
Fernando Arneta Jefe de Grupo de Recursos Hidricos

Agencia Colombiana de Cooperacion Internacional (ACCI)
Luis Alfonso Hoyos Aristizabal Director (A.L)
Ricarde Melo Subdirector
Juan Sebastian Estrada Encargado de Japon

Corporation Autonoma Regional de Cundinamarca (CAR)

Gloria Lucia Alvarez Pinzén Directora General

José Agustin Cortes Gomez Subdirector de Patrimonic Ambiental

Mauricio Bayona Pulido Subdirector de Gestién Ambiental Compartida
Edith Aloyén Castro Investigadora Cientifica, Patrimonio Ambiental

Departinento Tecnico Adininistrativo del Medio Ambiente (DAMA)

Radl Escobar Ochoa Director
Rafael Augusto Martinez Subdirector Ambiental
lesus Miguel Sepulveda Lider Aguas Subterraneas-
Luis Antonio Jaramillo Especialista en la Administracion del Recursos Hidricos
Alejandro R. Santacruz Profesional Especializado Area Recursos Hidricos
(Japanese Side)
Embassy of Japan in Colombia
Hiroya Okamoto Second Secretary
Preparatory Study Team
Masahiro Murakami Team Leader
Atsushi Nakamura Water Supply Planning
Toshio Murakanii Integrated Water Resource Management
Satoshi Nakamura Water Quality/Environmenta) Aspects
Takeo Ishikawa Study Planing

Oficina de JICA en Colombia

Ryozo Hanya Resident Representative
Takayuki Kondo Vice Resident Representative
Naofumi Takase Chief of Technical Cooperation Team

05(’(\""
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Appendix 2

P.S:

The General Manager of ACUEDCUTO mentioned that in spite of his resignation and possible
changes of personnel inside the organization, ACUEDCUTO will make a full effort to complete its
responsibility as the main counter pait of the Study in accordance with the Scope of Work and Minutes
of Meeting.

[R]
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4. I KFHAEIZOWNT

FATS DK STV S HIT A 2 LTI, JICA DFHEZITOD THILIX, DAMA &
L CHHETZNEZATHD, DAMA OEFFEDOTHAE PN O /K SCHIVE (M T K =3
L—3a) BT VA 1999 AEIT/ERLT=23, BN RFELL[E T 2005 AERRDOET
JCEFTHTETHD, 2~3BMZIIINEELBILET D, ZOFET /L% JICA
TR CHE AL TR,

5. DAMA @ JICA A ~DZ N>\ T

S/W @ Witness IZEENY AL T5EE, RENT A TG EIFAA U GE
DLETHL, HEMIVH ETHRFERDIETHD FiIL TR,

T RARAYP =SNG TR ONEDE NS T2728 BT — X DL AT
TV Ry TA=IZLDRENE TN ER B FH CTOLFEEMIAL, TK
S,
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TREMS hEEER

DR A FE—6(ACCD
e Bl ACCI (HEBEEW1T)

H ¢ 200543 H 29 H 10:55 ~ 11:40

TH AR Mr. Ricardo Melo (BlEE 7oy =7 NaEE) .
Mr. Juan Sebastian Estrada (Zmy =2 Mg HARHYE)

TR A (JICA anu b’ T HA I I BERE) . )1 GRS ) . A B8 | e8P AT
1 R A HAREIRAE ) | AT OKE R 2/ BREEALSEE) |
N ENCEEN)

N 1 AINHENAREFA OB E, e KOLLTFOER, A M BT,
1) T= SRR X2 350> 2

—Acueducto DIFNIZ, CAR 23T B —/X—NIR D RIREM: D 8D
2) JEO TR T CldE 23kt G itk L7 D7 2

— AREHA CTHETL . RYIZHLE R LA RRET D,
3) ZOIyiarOHB, ZhRbEDTIEIL?

=S/ WIZEEL, VA T52LR—FDO R THD, AEIHEITSF 8 HH
BLHIREDIAA T E ThHD,
4) S/W @ undertaking [Z2W TR 2WE S, Security 122V TIE, &
E KAEEEDMEFHRAAZMEL TWHDD T, ZNH BB IZL TUILLY,
5) FAEIFITIZ ACCI BIXTENSINT 505, AT —THLHEEIIZMT
X, % H L, EffSnb DI, AU L TGRET S,

2 MEEICIDRITHEDOKBURO T 0y = NI D0 2 EOFHA NS
DOERIZKRIL, LLFORIZE RS -T,

1)SUR 7uy=/ W OER MR 7 0y = 7 3dh 5, KEW(RA)&AZ1
T NI IEE HEIEAEOT a2 VN ThHD, [ El 7 H—r S — TR
THFEFIEART I IS T, A7 TR RS EN TR T 0T A
Thd, (AL, FaK o i G ) 1T vy =/ Da R—RMIE
FI TR,

2) ARAZHLIS T, 72D LLRTCH D0, H F /KBRS (7)) . T KPR
Ta b GLILEDTHY T 0y = I N5,

3) AAXH R OEIG )R IERALSFEZ Y LTV D, S NHX O
FHEEHI T ) TEDLZANLWEEDONLD T, A I Tl
7z,
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TREMS hEEER

SE 2 EX—-T7(CAR 2)

i) I T 4~ H IR (CAR)
A B 200643 H 29 H  14:45 ~ 16:10
HaRE Ms. Gloria Lucia Alvarez Pinzon (Directora General)

Mr. Mauricio Bayona Pulido (Subdirector de Gestion Ambiente Compartida)
Mr. Jose Agustin Cortes Gomez

AT Tk (JICAZu B 7 HEFTRE) . Al GRAERE) . A E | 5o8E: B
e (A K EIRE BE) . A3 OKE R4/ RS

&) . &0 GEER)
Ms. Elsa Grarcia Salazar (Acueducto #i F/K 7N A A% =) ([E4T)
NES 1 TBAEDORITZ)NOTFEYLEIZ DN TE DL LD H A OB R %t

L. [#TFKOTal 27 hOE, 72 H LW 0y =7 MR D) 2 &0
STERINTES A, Ms. Elisa, £ L BAAFEIZ AL, ZORIZE~DIK
LU TCLL R OE R Car EEOSHS-,

1) HE Acueduct OMHER] THHETAKDIH, 11m® BNR5THHEES (EiL:
B 5 )

2) T AE My I KD KB INEND LD Td, LU IZE U R KR
WRIHDHDTEMNG, T HENBEUK T IUIEL,

3) Acueduct [ZZAVETORE KR KILLISIMIG A T HIER U TRk iz
PERL TOBDRZAUTEFFELL R0,

4) BiEJICAH T /KA CTld CAR (348D TU 722U MEHR LIS B X 780 77, B
BHMEEELATLEZOL, 37y ARICTHD, T2, HEOFEmIZ OV T, CAR X
R A>T (FFEEE: CAR 28 INGEMINAS & ERiL 7= FAKRT %
JVIAAEE JICA OBHZEFRA OHEE BfE RICKE72TBENHY | JICA BAZFHHAED
REBLICOWTIIEL CUMVRUVMERE) ., CAR CLJICARFE LE <, AT O
BAFM T AEINEL (ZHUSKTL T, JICAIZE S Follow up Z 2 X0%HET %
AREMEIEXSH DM, 91 CAR MLV SCET JICA FHATICX L TIKETAE X, £
K EZ TRHSERGT T2 5 REIELR),
FRIENICAFESINZ R LR E)IcX UL, CAR HiFE LIz — 3
T EOREFIITHFE L TEY, HRIZHEZRKATLTNDEDZETHS,
{HL . FIEIBAF A CTOAT AN - DHIBYARNTEIZLY CAR #Eo7-FHLH
V. CAR RN THHEE N3 122 E TR o TR, E->C EREORE
DIESIL SO HIZR I DNFRU

2 (CAR MIOARMZKE T BT TR «~AF A TORELLOE S, KFEE S
LU TIKIESLIER 238U (& CAR 1213~ TU5) ACUEDUCTO E/3F &
XA EHBLEND  RLED I A=A = L TR BE G L THHEIZENE
FLWEHIWTL . FIFEL T = ACUEDUCTO DOxWH K& EA - LTl H
A, CAR 1L, [ARFRED T H— /R =R L TH AT EMDA
WA T2 LT,

ZAUZXKIL, CAR EEDLLL T OEIZERH T,

AUFHA L FS IV DEEZ A, CAR 13FEBHEB T3V T, AR
IR B —X—=NZI20H 503, FS 1WA FRE Tldh w2 — 3—hZ
1725720, BARFHA ORI OV TIZ (ACUEDUCTO 2260 F 5545 %
U ) R SRAD T, K2 CP &R LB T2\ b D |5,

3 Ms. Elisa(Acueducto)?>5, [T ERTICEIED RFEZ LM, £72. #F 2
O TV [ EE LT, Z3UCxTT 5 CAR B EDOREIZFIZLL T DL,

1) EFENH QOISR o7, JICATRED TOR L THRHT
E, EAFET D,
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TREMS hEEER

SE 2 EX—-T7(CAR 2)

4 BARMDG, TARERAED S/W,M/M IZ Witness ELTH AL, EEHEHE,
A=V 7 FF 0, Steering Committee ~DSMAEBFENLIZW ETEELT-,
CAR E'EDRIZFIZLLTDERY,

1) B@&E7 N, Witness L TH A T3,

SR 2 EEX—8(MAVDT)

bt BB T HBHRE . Ao
H i 200043 A 29 H 17:00~18:00
TH AR Ms. Leyla Rojas Molano (BRE244 K - 42 Ry &)

Mr. Fernando Arrieta (BgEEE B K L R EKEIRZ V—7&K)
Ms. Elsa Grarcia Salazar (Acueducto #i F/K7h A A4'—)

A TR (JICA an b TIRE) | BB A a0/KERE R | | fisd A
AT OKBE R 2/BREASEE) . A1 GRERRE) ., KO
CGEN)
Ms. Elsa Grarcia Salazar (Acueducto i F/KT7MN A A =)([F]
17)
N HEMIBLOY Acueducto O /LHECED miIEIBAFFHEOB ., #1 T K

F/S DBEZENZ . # T K F/S 3T R0 KE B IELT=REHIK
BRSO R CORE L7 CAR 2SKIEOKEEFL TR )
OO FEAHALE,

BBEA MO R GBI IR DY,

1. HiFKIZ2WT

KDV TIE, IDEAM & INGEOMINAS (25 #& 578, Acueducto 73
—EEREFFSTNDEEY, OKERIV—TK)

—RARE AL TE M KR T oy L I KB SEICEZEZ BT
Lo THRLYY, UFE)

Acueducto 25 FEFF AT FHIE SO )1 K, - # 7K OKAL, Bk &) D=4
VITEZOWT CAR MEEIZ 72U TN EBW TS, £72, CAR 2°
INGEOMINAS %A > CHE i L7 FiE I LD T KK TV v vvd JICA FRAS ik 5
EMRERBAZDHY, CAR (FHEWT JICA OFFAERERICKKL WD, (F
&)

CAR X[ EEID JICA FHAHE RAIE LW EFEAI S AT T /K BE 38 16t
4% CAR D5t RIE I E S, Acueducto MHIEMES TRV, |2
S>TUW%, UL JICA OFfATIL CAR Z ANT-HK i EE S (V—rvay7) %1
BN 1 EIHDLAERLSTEY, 2L CAR DEWRNTHAD, (Acueducto
TILY )

BRI 1 XBUR R EM RS Ch 0 MRS TIXM 3, o0 <{To7= JICA
TREOFENFIE SRV OIIFEETHY, BRI A E O TRETHF
IZ5H%ATHRIEESTND, ot (=) O F/KIZEDRK T rY =
IR TRICEI R E ROEWNH -T2 T, R DN A% T CREREES S
MM AZHLTHEW, WO BEERS CTEMBEREICEATERD
%o BB TR C L7 di e 4 i ko, (/&)

APEE R HIDT-> T, HEFARICET2EROR —HRBHDHD A5
Bl CTHDEDBEEEE DAL, =LY KR IVBR AR K EIRE F O A

A5-9



TREMS hEEER

SR 2 EEX—8(MAVDT)

(272D, BRI B3 O T /KICBE 32 RARDFEIZ OV T, A
LIIBINT CAR EFHEEL TITEDFRH N H -7,
—[ENCE LT8R THOTHIUL, BREALHE LV, (FE)

2. BREETA B AIZOWNWT

BREETA B RCOWTURIERTEDO LN TS, AMEDB A, #H T KR
A->TLAED T, FHFOFIRITHKTL T CAR 13—y 3 OHEENLE LR
V. A% O T KBAFEICOWTIE CAR IKFIH O vy a2 HE
LB NG D, KFIHOa o a3 HKBEH 70T 02 HEEE N
TERR L CHeH 2, RO A BRETA AR EIA [T FEML Y, EIA 23R
HTht7uy b ChAHILEFENT5I9 Bl (RIV—= 7 Aa—
EU) T, OKEIRI V—T )

3. KIEIZHOWT

KIEOERLPRIIKERBEEHET 4 A 1 BHICESIZRNTST
o WABNIRIER 372 K%, ARA L FREO R Rt 5D T,
BERREERPHIVUTHAZ TN ET, £, R EH L H A TE
STEBENL OO THRALL TWEE 720, (BE)

BRIETART AL (BUR) O T AKRAEAVERL R THD030720 DE > HIARSE
AT FRHETE D LD 7RI ITIZ I DV IZEREEA AT Ot Tk DR
ARE R ORMEZ T,

4. A O JICA HAE~DBIMZHONT

BREEA 1L, S/W @ Witness [ZH AL TCWe/2E | fRAEDOKEIVFEICL R
—hPIHBOT, ZORHIB ML TEAZ L, FZRARROT 1 —F Ry
JEATHTNEIZE T, GRAR)

BREERIR BN AL DL AIVB YA FERD 4 8 HIFAUT
(CATZET 2o TRY, FENHIFET 27 4 A 6 HETIZHOED, BEAS
TS URR) .
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TREMS hEEER

DA EE -9
LBl B M 22 (R 8. BGED)
H i 20064 H 2 H
A £ )1IQICA), K | (SOWA), Hiff (ESS) EEEi
= Acueducto : Elisa
N 1 Alto de Cazca(11:25) HE.1

= RUN— )VHIX &V T T X OEE AT TH 5,

- 2IRICEENREETHLD, —HIEGEIEEL WL RFELHD

- WIKDTZD DA T NEEREND, 28RSV TCWD ST HHD
- MFEOYTF Y HIK L, AIEMICEIREINTZL DO THDN, FaKIZN

2 fERMERZ7(11:45) BH2, 3
- [FERNEFETER LI AKZ 7 THD GEIIIARR) . 28 OFERN
FZINHKER A THBITIEA TV,

3 Siera Morena #.7(12:05) H-EA4

- FEE 2835m FREE, GEHNIERE) .,

- BEOEHHEIRS>TERY, 27T T O HT=> T D
- BORIHNIY T F X THY, FIRE LTI 20 Ribns

4 Alpes Tres (IINZ>27(13:05) HHE.5
- — & LOX U THAEE R 3000m YTV GEHITRIE)
- JICAETHR—V 7 TiE

5 Plata San Diego ¥ /Kk¥%(14:55) G-E6

—- 2003 4F 3 A 9 HICHEEIE (DL RTIREKIGN TET2720)

— BEJIE 15,000m®/d THDHN, ITHIE 10,000m*/d TREE)

- Yo TT o ZT)IMBEUK L TR, BAEIZE-72<BUKL Ty
= JFKOAKEILEL, BRI E DN D UKD E ThD

- 5t ZONERE EDTHINIRTE HMEEIZ T 2R 05 D)

6 Santa Ana Btk (#7)(16:30) BE7, 8

- U4 AT G KIENSE KN VBB TELNA K AR AL T
FE (1220 T0R) 47> TCD, EEIN-ERIL. EHEMIC
HRFEL CWOBDS, HAKGICE > TH M52 TED,

- SEEATEERR LA, EK R VIO R L THY | DGR
BT fEMEFRO—BRL LT, b VLB E T2 R LT
HDTHD,

- BEIHIMIXIEDYS 9 7 H T, 580 3 I RV ORSTHESE

- F/Z/vEFEJ 1TV HR— T E N FTEL  JREIOBRIZIE, ks,

K DT o7, IRIFE/KEIX 0.3m*/sec THD,

- }‘/PT/I/O)J_ﬂ( ESX 22m*/sec, AV 50m. H 0 250m 234 & /X
AT LI sTNA,

- HAbE S E A RIS, MEOKIEENS, BEEKE LD DRSS, T T

(ZHECK :;rf XTERY, SERICEHRTHEETHDH, ZINFEBTDHE,
FEREBIBBTOKENENZD RN T T T OB D770 5,
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TREMS hEEER

DR A EZ—10

il JICAZ a7 HH T
H i 200544 4 B 11:55 ~ 12:20
T AR AW BE (BEFHREER)
A AL FEGEFENTR) A (FEE T AGER) . A)HJICA), RLERA AT

#F E (SOWA), H#f (ESS)
fhBhnE | JICAZOL BT R, Tk
N au BT ENOEEER, BINEOIRREICOWT, AR EGHEENS TV —T T R

=Tz, ERNFIZLLTOEEY,
1 ERORM
1) MR OHEEHILL F O LT 2 BT 5,

o BT 1505 A

KEHEE 27005 A

2% NGO #E51:200 05 A

2) BT OENIFER D EFLDIEWIIH LD, B3R NGO TIEFVT  (HA) . R,
FEEER 728 DB I L > TRETE Ao o A& ZEEREL TWD8, T BT HERT
TIE AEIERNRE OBAR LD DOEFERLITERD TR, -, BEkaE G aSns
WAEC, IR B O LD (FVTEHD B BT HT20) I8 L WAL H
Do
3) 1999 )55 2002 AT/ CHEEER OB T IME RN IH 7228, IT4E, [ BUfFidis
FRIZ B ANTEY, BMEAENCHY , HE IR T mL 2B, 72720, R
K AV, ATV TR LRVMER NS D, £, IfiE O BRSO
A EETITIREZHEEL TR0,

2 AIAZJEI DR

DEER150 T ADH 5, 8 AR X T NIZEEL TWHDEWDILTNA(2004 4 8
A OHERF EBITZD 1.5 f5~2 L0 biu T ),

2) FEEHTCI, e bDOEREOHELEE, BREOTE(LRENRHLLID, HTLWEER (97
HE DL B RCGERE) 11T, BUNDS D8R (6 4 A ORI ARG M ORML) 2382,
Fo, BT IFH R E RGO OLOER (I ANTIa=T 1) LO#HLEEZRET D
7280 BINKEL DB TliE & AR ORISR LT 5 A BT T-> )5,
3)JICAIE 2005 - PRk 17 A5 A ZRMALL T, PRIV (R X
) CHER AR L O LFE T Y 2 VR ONF D R R LU I S A
(C/P: Red de Solidaridad)Z TRk L 7=,

4 ) B FCJE A H3sg (Bolivor #1X. Y 7 F ¥ DO IINLE T DT VT « B AT HX D
FICrX, bR DB KM D& B GE/KEL KD 2MERE X 2 I 1 [BlE
DR IKITIERL) | FOREDR S5,

5) BRI D N 01320, #HEHRDANE) TIET — 203 e nEbins, #
2= NGO ZREDBHUZASTWALDOT RBLUFHE SR D0 3006 L/, o, H1T
E X DT TONDNH LIV, YT F DN HIZOWTIEDNAE LIV D
T, % HARKSTHAEL, @35, 2005 4 8 AICESBFHEFEIE T E,

6) EEHIE FET T X TRESITHD, FRBFIZHELWOATZHERZ DT,
AENKTY, B a2 A 2 W AT REM S H D,

7) BHRERE N RTRF T ARZAT > CNDAN, 2004 4F 11 H 12 UNCHR O T35 C Roruh
DBMESND R E | TEHRAH - i OBEEHY,
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TREMS hEEER

SEE % X —11(ACUEDUCTO2)

5AT Acueducto, AR X ({EAT)

A B 2005 FF4 H5H (LK) 9:00~9:30

AR Mr. Alberto Merlano Alcoer (Gerente General / Acueducto #a#%)
Ms. Elsa Grarcia Salazar (Acueducto #t F/KTFN A=)

A o EHER GRFE) | RAE (EAGERHE) | A BB GRA K ETRE | foskd )]
B R OKE R 2/ SR SEUE) . A1 GREERE) . &1 (B
)

N (e TV ORI 3E5<)

TRIXTHEOBERFENITHLEMEE T T, ARERE OHIE L EEMRLEL
TMEBUL, 4 ARTEMET D280, 2FkATH (4 A 4 B IQREL (FEERBTHEIC
ZH) , AL L TR (2004~06 4 ATH] 3 478t Fage st ) (12 L DBaaRrI T A
T HIEIR 0 E RN EH D,

« %1% Ing. Electrico Gernman Cornedor ([EN KE%5)

A BIOREFHTIZAE O, ACUEDUCTO D5 R (BiGfEmik: thE HREIc I T4y
DG BT RIAEMS NI E £ RR LSO 3 Rk (R ACUEDUCO o>
FEHREE ThHD Montejo ¥ AX—V AT AR EZGTe) X, 2T ATREM D,
JHEDOT GRELLT) OFEEIZOWTEINE O N R\ Z2snb e Eonsn, £
(R, — 38R 28 b 55 FIEEMED Y,

< H T AIRIE FHOF O HC, S5 EA A TH R /K= ) %2 ACUEDUCTO WIZE%E 52
EERRFTIREL TQNDDS, ZHUZ DWW TH AR ORE AL P Z S 7y RILIC
b5,

(SREE)

B (B EFEIZHL O BETEOONLW, a7 d s B3 [BOEF 123 aine
W (7207720 ) DT 1 7 HUWPITEHE T A28 E70 o772, 30 H INIZIZRRERED ST
T HDREAECOMBRIBAIZKRIL TN Liz,

A EFE Amial (11 H) OFFA T, GO FK F/S bR - Bl - fEAE FL 1A
LTI RNCEETHIENHR, RKEAEIXL, F2iud, | ARt
Lictt SR O R 3 Mt (R AN O 2R/ EE) I8 T 5D Th D, Kl E
CTHERN (NHOZE LRI [T ARE Y TR JICA O AEEICB Tt =
TR D THA), T DEMRTY I OWIRE B NI TREV,

ek : 2 BEEH (ACUEDUCTO,JICA) D - 1 /158 AKIC 0 | A2 I 8 T A3k
HEREL FLB BREE T IS 2L AEO S i T e O EE I 7Lz,
(AEFEHE)

HOEIZEY BAXE LY FED 4 A 8 H () 11:000°0R H7: 301222
ZETHRELL

Uk
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TEENS HEEER

LA — 12

5 AT TANQUE CODITO, TANQUE CERRO NORTE, TIBIDOC #4+/Kk %

A B 2005 FF4H5H (Uk) 11:00~18:00

[FATH Mr. Edgar bustamante (Acueducto YAZ—Y AT LES KTV =7)
Ms. Elsa Garcia Salazar (Acueducto Hi F /K7 A Af4'—)

A [ I FHER GRRFE) . TS (EAGERE) | A EEOE GRE IR ETRE | FLekF : AT
B | AT OKE R A/ BREESEURE) . )1 GRA ) | <0 GER) | &

N Acueducto Ms. Elsa S5#52812 THIZ2S57T (CODITO, CERRO NORTE, TIBIDOC

IR DI RINEE A T T~ DB BLHER A A F2 i L7~
1. TANQUE CODITO 2 BefhnE 3 Bkt (ReliT/K £ 1,900 mi)
2 KT T R O G.L 2,674.7m,V=850 ni,H=3.5m

K7 HES) 144 nd /h,440kw, JEHERI T Acueducto 7 STV A—A—HIIAE, {1 EEAS Hif il (8
WAL, 22:00 235 10 PR EEL S (EL A,
<35 3 fidskih G.L 2,756m,V=1,000 1i,H=3.5m

BeAKHEIE RS, b7V ) 24T -T2 ZAEKD A EMESHY , HW.L B2EED G.L T
H | BKEHERHITITIRAD BONI D -T2 836 D LTI EHER
%o BRI G ETICEEN AT i,
<5 3 Bl AKHLED SIS @A~ (K24 AV T TR OBEFAHT)

FINT TUTEHE LD OEZ KA,

TIVh YUVATIEETE  Acueducto DFE/K KIED b B DA /KBS AKGERE, BI5ESHE
= Acueducto T, FEESIETHADMID Life Line 23NEVERIZE 11 TRV B,
2. TANQUE CERRO NORTE 4 B¢BENIE 5 Bk Galr/k & 1,733 m)
AR YT ET R OWRKHL G.L 2,674.7m,V=850 mi,H=3.5m,22 m/h X2 &
<45 5 fidskit G.L 2,991.40m,V=377 ni,H=2.70m

TERNFRIZIOTEATIE RO ¢ 37), HE ¢ 87,
« Y HIX DS AR 35%EHEM, ERSCEE/ 23 1, (Acueducto FkE#K)
<55 5 Bl K HEHIPNIZ Acueducto 23K =07 A T &, MLEUK BEAMELNAUZFRENIC
ARG E T 27200 CRhsRi7 K a3 rree & b b,
3. TIBIDOC {7k¥s (R A 5 20)
KB D 2 TR O VT T 7V E DS EK, FHARFOR 2 4 IKAE 2,580.93m,
TIBIDOC /K0 G.L 2,696m 72D TJF/KZ+115m &V 7 Ty 7 L T\5,
s BRO TEERNTHEK L TOBO T, 19:00~03:00 FTHUKAEEIEL TUD,
- AR JF KBS 17.56(F A 7212~ T/, pH 7.52 (vvA &K 9.9 Z504%)
RN IHRIET V=0 A (BN VN fBAI U TR v — 21 AT 25550,
AR B Z B T AE LT A 35 K TR bk (0. 1g/ m) 2 A, GEFRILAK
FDOMEE 1,500 N /kg) , 1GIEALEE 1 H 71HE (1 53/m).,
CEIEAEMD ZJEAMERL, _ESTVATHAN 1m-# 0.5m-5f, ARBOWHE A7 L
1% 60 HERET ({BIL ., $HI/KEE 160 LLE, ¥ 0.3 LA EOSGA I E I ) 2250605 2 47,
WFRBEE 9 43, AIREEFRY 5 43, (BudA1E1 H 120m=18 47)
UL EOiEFED% HEFFEALRK GEKkH7eL) . HoKIZES 2RERK 4.5 FREfE,
IRV 5 K KR IO TR LI HEK L, 45 H DO K E oK, 15IR&IE
10t/m, =% HARRREPEFER\ DN, Lo oAV MR CRAIHL CQVD,
4, FOMAR
INERY 7 HFROBE KO O TH 7V Ui 2Ty LT D, FREE O R YEIL
0.47mg/0LL | 1.7mg/0LL R, IRHEIFEAITI T TR, o T, K OYE R E AR
DAL CND (A IRF 1.6 mg/OFEFE)
*Plan50(F5/& DIZI0thod Life Line 23 TR, 2 7 H 20 m O & Bk TRak
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TREMS hEEER

LA — 12

LT % (35,000 ~Y (K, TERREHAAL) ), Lo TAA—DNIEWVET T THIE K ETH IR
BYAAN

HKaAh BB T HOEIE D EW (2t vat— 25~30%, Acueducto 50%) , Flka
AL [RRREE 2 5, (FERT/KIE R SR8 ) 2.7%),

KT NOKENSGES IV THIEKIANI G- 2 DTV 720, (KGR ERS)

Pl
DA EX-13 (E4LNR)
YAt Club Executivo (FFEHE)
A B 200544 A8H (&) 7:30~9:30
57 ACUEDUCTO
Mr. Alberto Merlano Alcoer (Gerente General /" Acueducto $2#%)
Ms. Elsa Grarcia Salazar (Acueducto #i F7/K7 I/ A4'—)
MAVDT (33584)
ACCI
Mr. Juan Sebastian Estrada (7@ =27 Nay H AFL Y E)
¥ (JICAEHFT) ozl
ERIICATI L TR TR i Eifr Pt
GikNEi))
I EHER G . HATE (EKGER T | A B GR AR KETRE ) |
R OKER S/ BREAESEUE) A1 GRA M) | &0 GER)
N A EHE)
HRILEA TEONLLY,

AHFESEZ BT BRI 2N, BRI R rT S DU I 5 O - FRUEZ) )
HZETHY, 20 F[ED B 53 O DR 7] BUSO EIESE 2 LD HEO)@F/P S-S
T30 5, M58 THE H ARDINEE IZRL CTAMSTAAE DS BAGS AU R Gl 2
DL ERIER ML 72D,

DO CARE BT TR LWITNESSE T _GRHEA D TN RZIZRDEET
XN EHT,

HE-TLLUT 2 A BREWT 5,

1) CARDOAMEFAAENZKRT D/ (RREIR O 7)) 2 CECEOAHTS

2) CARDFHIEFT AT FEFEVEO BT

Fo, VHFEYRNICACUEDUCTOZ 2 RKOadiE A HEE L7 SV TOVA DS, CARDGEF RIS
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Preparatory Study Report of Environmental Issues
The Study on Sustainable Water Supply for Bogota City and its Surrounding Area
Based on the Integrated Water Resources Management

Creation Date :
Reception Date :

1. Title of the Cooperation Project and Name of the Project Proponent

(1) Title of the Cooperation Project
The Study on Sustainable Water Supply for Bogota City and its Surrounding area Based on
the Integrated Water Resources Management

(2) Name of the Project Proponent
Empresa de Acuedut y Alcantarillado de Bogota (ACUEDUCT)

(3) Implementing agency
Empresa de Acuedut y Alcantarillado de Bogota (ACUEDUCT)

2. Outline of the Project (Location, Project Description)
(1) Location
Bogota and its surrounding area, Republic of Columbia
(Bogota D.C., Cota, Chia, Madrid, Funza, Mosquera, Cajicd, Gachancipa, Tocancipa,
Sopo, La Calera and Soacha)

(2) Project Description
<Phase 1 : Master Plan Study>
1) Confirmation of the supposed major problems and tentative recommendations
2) Analysis of the present status and conditions such as hydro geological analysis
meteorological analysis, establishment of groundwater model, evaluation of groundwater
potential
3) Installation of monitoring well and groundwater test in-situ / laboratory
4) Monitoring of the groundwater level
5) Formulation of the Basic Strategy for the target area, design item, priority etc.
6) Formulation of the Master plan and Action Plan for construction / maintenance of the
facilities, institution / organization development and risk management
7) Environmental Impact Assessment (EIA), if necessary

<Phase II: Pre-Feasibility Study>

1) Collection and analysis of supplemental data and information(mainly topographic survey)

2) Evaluation of the groundwater potential based on the observation and groundwater
simulation.

3) Selection of the high priority project

4) Elaboration of preliminary design of facilities and cost estimation for the high priority
project (ex. pumping well / distribution tank / pipeline in the low income residential area).

5) Elaboration of the management and maintenance plan for the high priority facilities.

6) Elaboration of the groundwater monitoring plan

7) Elaboration of improvement plans of institutions, organization and others

8) Elaboration of the detailed implementation schedule and cost estimation on the basis of
the Action plan

9) Economic, financial, social and technical evaluation

10) Environmental Impact Assessment (EIA), if necessary
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11) Sharing the study results among the public

(3) Target year
Target year of the Plan was agreed as 2020

3. Legal Framework of Environmental and Social Considerations (Law, Competent Agency,
Projects subject to EIA, Procedures, Information Disclosure and Stakeholders
participation)

(1) Law
1) Laws, guidelines on EIA
There are no laws or guidelines on EIA procedure in Colombia. However, environmental license,
permission / concession for the surface water use and groundwater pumping is stipulated on the
following laws.

- Ministry of Agriculture Decreto Ley 1978 de 1541

- Ministry of Environment Decreto Ley 2003 de 1180

2) Laws related to Environment
< Environmental Conservation>

- Ley 1993 de 99

- Decreto Ley 1974 de 2811

- Ministry of Agriculture Decreto Ley 1984 de1594

- Ministry of Agriculture Decreto Ley 1989 de1974

- Ministry of Environment Decreto Ley 2002 de1729
< Water source conservation>

- Ley 1994 de 142

- Ministry of Agriculture Decreto Ley 1978 del541

- Ministry of Environment Decreto Ley 2004 de155
<Water quality, Waste, Wastewater>

-Ley 1979 de 9

- Ley 1994 de 142

- Ley 2001 de 715

- Ley 2003 de 812

- Ministry of Sanitary Decreto 1998 475

- Ministry of Development Decreto 2002 de 1713

- Ministry of Environment Decreto 2003 de 3100

- Ministry of Environment Resolusion 1997 de 273

(2) Competent Agency
- Ministry of Environment, House and Development (MAVDT)
- Technical Department for Natural Environment in Bogota D.C. (DAMA)
- Autonomous Corporation of Cundinamarca Region (CAR)

(3) Procedure of EIA
There are no laws and guidelines stipulated EIA procedure in Columbia. Therefore it was agreed
between JICA preparatory study team and counterpart agency (Acueduct) to conduct EIA
according to the JICA guideline. However, environmental permission is requested for the drilling
of investigation wells and environmental concession is requested for the construction of
production wells. The permission or concession shall be issued by the individual authorities
responsible to manage the area. The basic procedure for the permission / concession is as follows.

1) Submission of application form

2) Confirmation of the project outline

3) Issue the document for the commencement of administrative formalities

4) Site reconnaissance by the specialist of authorities
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5) Evaluation of alternative measures

6) Issue the TOR of the report

7) EIA study

8) Evaluation and judgment by the authorities
9) Issue the permission / concession

10) Environmental monitoring

(4) Information Disclosure and Stakeholders Participation

The information disclosure and stakeholders participation in accordance with JICA guidelines for
Environmental and Social Considerations is agreed between JICA preparatory study team and
counterpart agency (Acueduct).

4. Outline of the Locations

4.1 Population

Based on the 1989 and 2001 census, the population of greater—TFrana Bogota City and its
surrounding areas is estimated as follows.

Table2  Estimated Population of Bogota and its surroundings

Area 2000 2005 2010 2020
Bogota D.C. 6,539,525 7,395,610 8,235,624 9,747,386
Surrounding Cities 823,761 956,937 1,094,010 1,367,506
Total 7,363,286 8,352,747 9,329,634 11,114,892

Source : Acueduct

4.2 Race
Mestizo 75%, Caucasian 20%, Negroid 4%,Jadte-Indigenous1 %

4.3 Land Use
With respect urban uses, medium density residential, informal housing, villages, industrial is
predominant. With respect non-urban uses, agriculture, scrub and forest is predominant most in
the study area.

4.4 Environment protected area

Many part of the mountainous area surrounding Bogota is designated as forest conservation area.
However, illegal development / housing is invading this area. Modification of the boundary of
forest conservation area is discussed by the Bogota municipality and related agesies.

4.6 Natural condition

Densely populated area of Bogota is located on the alluvial plain. Un-cemented sand / gravel and
soft clay / silt are predominant in the plain area. Proposed test well drilling site is located on the
mountainous area. Creataceous sediment rock is predominant in the mountain area. Average
precipitation and temperature of Bogota is as follows.

Table 3 Precipitation and Temperature of Bogota

Month 1 2 3 4 5 6 7 8 9 10 11 12

Rainfall 294|411 | 653 | 103 | 922 | 53.8 419|459 | 70 | 107 | 91.3 | 52.8

Temperature | 19.9 | 19.9 | 199 | 19.5 | 19.2 | 18.7 | 18.3 | 18.6 | 19.0 | 19.2 | 193 | 19.5

Unit : Rainfall (mm), Temperature (°C)
Source : IDEAM

4.7 Groundwater Condition
Quaternary deposit is the main aquifer of the Bogota plain. Around 3.7 m3/sec of ground water is
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pumped up and used for mainly farming. Water quality is not so good because of high
concentration of ammonia, hydrogen sulfide, iron and manganese. Cretaceous formation in the
mountain area is expected as the high potential aquifer. However, it is not utilized yet.

4.8 Drinking Water

Most of the drinking water in Bogota is distributed by Acueduct. Around 110 I/sec is the unit
water supply per person. UFW (Unaccounted for Water) is around 30%. Main source of the water
is surface water from Tibitoc, Cingasa, Legadera system. No groundwater is utilized for the
drinking water source of Acueduct now.

4.9 Water resource

Bogota river is flow out at the Tekendama fall, end of Bogota plain. Almost 12 tributaries flow
into the Bogota river in the plain. Average water flow at the Tekendama fall is min. 20m3/sec and
max 40m3/sec. Groundwater potential (recharge) of Bogota plain is estimated as 144mm/year.
Groundwater in the quaternary deposit is fully developed but ground water in the Cretaceous
formation has not been developed yet.

6. Categorization and its Reason

Category : B
Some environmental items are evaluated C category.
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6. Provisional Scoping (Adverse Impacts and Environmental Mitigation measures, Alternatives)

(1) Adverse Impact
Table 4 Checklist for Scoping
Environmental Item Ea‘{ia(}}ll' Reason
Th for the faciliti 1l and easil id
1 Resettlement D res: tettlr:rertl e?é. e facilities are very small and easily avoi
5 Economic Activities C May affect existing water vender business
3 Traffic / Public D No facilities interfere
Facilities
4 Split of Communitics D No facilities interfere
5 Cultural Property D No facilities interfere
2 |6 Water rights and D No groundwater is pumping up now
ﬂé Rights of Common
g 7 Public health D The public health condition will be improved by the project
= condition
Lﬁ ] Waste D No impact. Scale of facilities is small.
=
9 No impact. Scale of facilities is small.
2o Hazard D o impact. Scale of facilities is sma
10 Topography and D No impact. Scale of facilities is small.
Geology
1 Soil Erosion D No impact. Scale of facilities is small.
*qa) 12 | Groundwater C Groundwater level and volume may be changed by the pumping
=
§ 13 Hydrological C River flow may be slightly changed by the increase of effluent
g situation
= - — -
s3] Project site is situated inland area
5 14 | Coastal zone D
2 N d of valuabl ies. Scale of facilities i 1. N
2 15 | Fauna and flora D in(l)pgecctf)r of valuable species. Scale of facilities is small. No
16 | Meteorology D No impact. Scale of facilities is small.
17 | Landscape D No impact. Scale of facilities is small.
18 | Air pollution D No contamination source / activities.
. Quality of the river water may be slightly changed by the
19 | Water pollution C increase of effluent.
. . N taminati / activities.
. 20 | Soil Contamination D o0 contamination source / activities
g Noise and vibration from pumping house.
= . . . pumping
= |21 | Noise and Vibration C
S
A Land subsidence has been observed on the alluvial plain.
22 | Land subsid C However, the project site is located mountainous area and its
and subsidence geology is composed of hardly cemented rock. Only little
possibility land subsidence by this project.
23 | Offensive odor D No contamination source / activities.

Note T : Evaluation categories
A: Serious impact is expected
B :Some impact is expected
C : Extent of impact is unknown
(Examination is needed. Impacts may become clear as study progress)
D: No impact is expected. IEE/EIA is not necessary.
Note 2 : The evaluation should be made with reference to the “explanation of item”
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(2) Overall Evaluation and Study Plan

Table 5 Overall Evaluation Form

Environmental Item E\;ilrlllat Study Plan Remarks

Economic activities C The situation of current water vender business
shall be investigated by site reconnaissance,
interview with local people / water vender and
existing information.

Groundwater C Detail groundwater balance study shall be Cooperation with
conducted based on the previous study and CAR and DAMA is
existing information / study. essential.

Hydrological situation C The effluent to the rivers may increase. However | Cooperation with
the increased volume is very small. The CAR and DAMA is
hydrological conservation plan shall be studied | essential.
in the master plan study.

Water quality C The water quality improvement plan shall be Cooperation with
examined in the master plan study. CAR and DAMA is

essential.

Noise and vibration C The location of the drilling well and pump house | The land owed by
shall be selected carefully. Aueduct is

preferable

Land subsidence C Existing land subsidence phenomena in the plain

area shall be studied. Detail groundwater
balance study shall be conducted based on the
previous study and existing information / study.
The observation wells to confirm pore water
pressure in the alluvial strata shall be installed in
this study.

Resettlement, Traffic and D Re-examined in the Study based on the existing

public facilities, Split of
communities, Cultural
properties, Water right,
Waste, Disaster, Geology
and topography, Fauna and
flora, Soil contamination

information and interview.

Note : Evaluation categories

A: Serious impact is expected

B :Some impact is expected
C : Extent of impact is unknown (Examination is needed. Impacts may become clear as study progress)

D: No impact is expected. IEE/EIA is not necessary.
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(2) Alternatives
Without alternatives and other alternatives shall be elaborated in the Study.

7. Examination of Environmental and Social Considerations (budget, organization,
personnel and experience of project proponent, framework and operating procedures
regarding information disclosure and public participation)

Following matters was agreed between JICA Study team and Acueduct and CAR

1) Acueduct shall prepare / submit the document including necessary environmental
considerations to apply permission for the test well drilling

2) CAR shall examine the document and issue the permission as fast as possible.
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