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#* 4-26 BIUKDEE FERKESE)

Consumos Consumo Medido Facturado (incluyendo exportacién de agua)

. Agua
Autorizados y
Facturada
Facturados Consumo no Medido Facturado
Consumos
Autorizados
Consumos Consumo Medido No Facturado
Autorizados y No
Facturados Consumo No Medido No Facturado
Volumen de
Insumos del . Consumo No Autorizado
X Pérdidas
Sistema
Aparentes Agua no
Medicion Inexacta
Facturada
Pérdidas de - . L L
Agua Fugas en la Principales de Transmision y Distribucion
u

Pérdidas Reales |Fugasy Rebalses en los Tanques de Almacenamiento

Fugas en las Conexiones de Servicio hasta el Punto de Medicion

WHE THWZEK BT ORI TR THDO THD,

INBIVR =R MR D ND T —HnBED I LK (X Agua no Facturada) 73
FHEIZE S TENNDDITDONTE, T— L AN — 3 R ZBR CEHE TREMZ2NT T T8
\ZHHEZAT T2,

ZOFRER, ZOF — LM A T ANDA D3R5, ANDA RDELK BT AT LR TEHL
N7z,

K ST AR D IR T

A BAERR L T BEISUK IR O 38 A BUIRF X COSRIEZ 3TV L, Z2hbs
WL, ZNHRBEICOW TR K E B2 QK IETHDHI R, F— L2 B Tl atT-7-, M
FEROFITIT, BROBUROELK EHTHERL & END,

MBS ORIV, F— AL B T L —2 s A—30 7 %170 DL TFIORT 29124 109
HOME SN FT O, SIS ST NV —7FICoESH, FHEE , KRE RIS
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SHIZ, TN R OBRZ AR T 572012, K 2802 E L5, RBEAORELO
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# 4-27 il - BEINIEIUKIARDBLRORBE AU A (1/3)
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# 4-28 fhH - BEINIEIUKITARDBLRORIBERY A (2/3)
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# 4-31 2 FERIZBITD NRW (TR D RBE SRS R

BRI RE R 55 b il EORTER

IT System

Control de calidad
Quality Control
Sistema de medicién
Metering System

Financieros
Financial

Planificacién
Planning

Técnicos
Technical

Mantenimiento
Maintenance

|

IHEIHIIIE

Instrumentacién

Relaciones pablicas
Instrumentation

Publis Relations

Produccién
Operacion Production . _
Operation Administrativas Auditoria
Monitoreo Admnistrative i

Monitoring
Comerocial
Commersial

Almacenamiento
Reservoir

Sistema de tuberias

Piping System Human Resource
Acometidas domiciliares
Household connections

Tarifa de agua

Calidad del servicio
Service Quality

Politica nstitucional
Fugas Institutional Policy
Leakage

Control de presiones
Pressure Control

[l

Legales
Legal

C ORI BTG A HAZ NRW BTG BT — 20 ERL L 72 e A0 R I (52) O RIL L.
TOEYTHD,
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These topics shall be part of the NRW reduction plan; among other, the following are being proposed:
1.  Guidelines to develop an institutional policy to create a unit for NRW management which should be
strengthened, equipped, assigned with budget, have minimum technical staff and field personnel.
2. Definition of the scopes to develop by such unit and other coordination processes in the ANDA specialized
units (micro and macro measuring, list of users, drawings of the network, valves, tanks, etc.)
3. Development of definitions or concepts such as:
a.  NRW index
b.  Water losses and leaks
c.  Technical and commercial losses
d Operative optimization of the distribution systems and reduction of technical losses, control and
reduction of losses
4.  Topics to develop to obtain a diagnosis of the potable water distribution systems and apply the NRW
reduction management plan.
Sectorization of the commercial information system and its application criteria.
Sectorization of the distribution network and its application criteria.
Definition of the ideal NRW percentage for our country or any other (including the breakdown calculation
of the NRW index, criteria to consider).
8.  Economic evaluation of model projects for reduction of losses.
Basic guidelines for the development of a strategy focused on leak reduction, and reduction of losses
(defining the level of leaks and losses which ANDA must have as maximum parameter to be considered
efficient).
10. Operation plans to maintain the loss and leak levels through time, with tendencies to be lowered.
11.  Methodology to implement for the determination of the percentage of consumption which is not billed,
considered within the water balance such as:
a.  Measured consumption which is not billed
Consumption which is not measured and not billed
Unauthorized consumption
Inaccurate measuring
Leaks in the main transmission and distribution pipes
Leaks and overflows in the storage tanks
g.  Leaks in the service connections up to the measuring point
12. Development of performance indicators and establishment of objectives for the follow up, monitoring and
control of the unit for NRW reduction management.
13. Institutional policies for the legalization of illegal and irregular connections, non-legalized social interest

- o a0 o

communities, among other cases.
14. What is the recommended average amount of users per district or area to sectorize in km2 to guarantee and
excellent control of the water served and billed, with good pressure and continuous service?

ZORAOMERE T, REZEEMFHEEL TOERDZRIT TN, OLBYOFHEEL TDOARY
—MERIZLNEDEZRS TN, 22T, ZOJFREIZOWNWT, F—ATHEEITV., ME L7
BRLL T OL D ThA,
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CONTENTS TO DEVELOP FOR THE DRAFT NRW REDUCTION MANAGEMENT PLAN

VI.

VII.

POTABLE WATER LOSSES

General context of the NRW percentage

Definition of technical and commercial losses

Operative improvement of the production, purification, transmission, storage, distribution, macro and
micro measuring  systems

Reduction of technical and commercial losses

Follow up, monitoring and control of the technical and commercial losses

CREATION OF THE INSTITUTIONAL POLICY

Concept frame

Creation of the NRW Reduction Management Unit

Definition of the staff of professionals and technicians which will be part of the unit

Definition of the scope of the unit

Annual budget allocation for operation

Equipment and tools

Planning of the scope of the unit for the short, medium and long term

Continuous strengthening of the staff of professionals and technicians

Products

DIAGNOSIS OF THE SYSTEM

Concept frame

Information of the commercial area

Information of the technical-operation area

GEOREFERENCE INFORMATION SYSTEM (GIS)

Concept frame

Survey on the technical record of all potable water system components

Elaboration of planimetry and hypsometry of the system

Establishment of the georeference information system (GIS)

Expected results

LEAK DETECTION AND REPAIRS

Concept frame

Planning for visible and invisible leak detection in the mains, flow equalization, distribution networks

and household connections

Planning of the activities, materials, time and costs of repair

Expected results of the activities

FLOW AND PRESSURE MEASUREMENT

Concept frame

Development of the flow and pressure measuring activities

Control of the information obtained as support to the mathematic simulation process of the distribution

network

Results of the activities

SECTORIZATION OF THE DISTRIBUTION NETWORK

Concept frame

Objective

Development of technical activities to isolate and improve the distribution network (districts and sub

districts)

Results of the activities
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VIII. INSTRUMENTATION OF THE DISTRIBUTION NETWORK
. Concept frame
. Objective

. Development of technical activities for the installation of instruments for measuring, pressure and flow
regulation per defined sections
. Results of the activities
IX. SECTORIZATION OF THE COMMERCIAL INFORMATION SYSTEM
e  Concept frame
. Development of technical and commercial activities for the survey and revision of the users’ record,
micro measuring survey, re-allocation of routes and sequences according to the districts and
sub-districts of the network
. Update of the commercial area database
e  Audits for the readings and processing of consumption and billing information
. Results of the activities
X. PUBLIC RELATIONS
e  Concept frame
o  Development of publicity campaigns before, during and after the achievements of the project are met
and the good use and management of the water resource
e  Approach to the communities in providing information of interest to the users
. Improve the quality of customer service
e  Results of the activities

XI. ECONOMIC EVALUATION OF THE PROJECTS FORMULATED FOR THE REDUCTION

OF NRW PERCENTAGE

e  Concept frame

e Revision of necessary projects and works through surveys carried out for the improvement of
economic resources (cost — benefit relation)

e  Surveys to develop for the minimum needs: Macro measuring, micro measuring, control valves to
sectorize the districts and sub-districts; survey of the technical and users’ records, leak detection and
repairs, harmonization of reading cycles and defined operation sectors, update and integration of the
GIS and SIC (Commercial Information System); operative improvement of the network and
improvement of the pressure maps

¢  Results of the activities

XII. WATER AUDIT (WATER BALANCE COMPONENTS)
e  Concept frame
e  Objective

e  Collection of all technical and commercial information of the systems
e  Calculation of the water components according to IWA, adjusted to our condition
. Results of the activities

X111, FOLLOW UP AND CONTROL PROGRAM IN THE REDUCTION OF NRW PERCENTAGE
e  Concept frame
. Objective

. Follow up and control program
. Impact project
. Results of the activities

INBEBRTEEZ DI R EM G E O EDOIE BN EA T,
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BACKGROUND INTRODUGTION DEFINITIONS CURRENT CONDITION POLICIES/GOALS PLAN PRIORITIES IMPLEMENTATION EVALUATION
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
8 |homifmy 8 . 10 S - 15 ECONOMIC 17 FOLLOW
1 2 | CREATIOITTATION | 5 FLOW AND g 7 |CEOREFER| seoroRizaT [INSTRUMENTI 6N OF THE | 12 Priority of 13 BRI QF A i || WRAD |l g ERNerTSiol
DIAGNOSI| N OF AN DETECTION ENCE ATION OF : _|1apPuBLC|  PROJECT CONTROL S AND
DEFINITION| 2 AANOSH N OF AN| OF THE | ‘PRESSURE | DETECTION | AppaREN || ENCE. | “ON OF THE IONOF | GOMMERCIA | plans: high, | Implementation |2 AIosiC | PROJECT i waTer| CONTROL | b ANNEXES] pe SoMMEND
s INSTITUTI| MEASURES T LOSSES DISTRIBUTION L average, low | of priorities AUDIT WORKS
SYSTEM | ONAL |INSTTU OF LEAKS ION S IRIBUTION| DISTRIBUTIO | | oo : THE REDUCTION FOR THE ATIONS
poLicy | AL SYSTEM N NETWORK | "\FORMATI OF NRW % NRW INDEX
‘ PLANNING ‘ ‘ EXECUTION ‘ ‘ FOLLOW UP AND CONTROL ‘ ‘ ANNEXES ‘
15 ECONOMIC EVALUATION OF A PROJECT
‘1 DEFINITIONS ‘ |5 FLOW AND PRESSURE MEASURES | L O O RO EC s |
‘z DIAGNOSIS OF THE SYSTEM ‘ |e LEAK DETEGTION AND REPAIRS | |1e WATER AUDIT | |19 CONCLUSIONS AND RECOMMENDATIONS |
‘3 CREATION OF AN INSTITUTIONAL POLIGY ‘ |7 APPARENT LOSSES | I‘,]D';(;LLOW 07N LRI AEIR L2 NRW—| |20 BIBLIOGRAPHY |

4 IMPLEMENTATION OF THE
INSTITUTIONAL POLICY

|8 GEOREFERENCE INFORMATION SYSTEM |18 RELATED WORKS |

9 SECTORIZATION OF THE DISTRIBUTION
NETWORK

10 INSTRUMENTATION OF THE DISTRIBUTION
NETWORK

INFORMATION SYSTEM

13 Implementation of priorities

11 SECTORIZATION OF THE COMMERCIAL ‘
14 Public Relations ‘

‘12 Priority of plans: high, average, low

4-13 F—AZIVEHIN-EHFHE () ERT
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COERTHEIE ORI T, SR RIS I8 D BEOK B8R 15T (22) O B RIZELF O
WOEFHZEITeoT,

Long-Term NRW Reduction Plan
Table of Contents (Draft)

Preface
INTRODUCTION
DEFINITIONS

PART A: EXISTING CONDITION

Chapter Al Outline of Existing Water Supply System of ANDA
Chapter A2 Existing Problem Analysis
Chapter A3 Water Audit
PART B: LONG-TERM NRW REDUCTION PLAN
Chapter B1 Policy of NRW Reduction of ANDA
Chapter B2 Target of NRW Reduction
Chapter B3 Improvement of Measurement System
Chapter B4 Improvement of IT System
Chapter B5 Reduction of Real Losses
Chapter B6 Reduction of Apparent Losses
Chapter B7 Preventive Measures for NRW Reduction
Chapter B8 Public Relations
Chapter B9 Organizational Improvement
Chapter B10 Implementation of Long-Term NRW Reduction Plan
Chapter B11 Evaluation and Monitoring of Implementation

TR TITESES TR THHER BZRE L7z, S FERFBIC 10 BObHEZ FEHEL ., Zh
SOHHE T N TOFRITH L TRAERZRIHEZRM 2Bk L . IHEZ Fi T Db DL LT, 201142
H 17 BIZH 10 Bl B OWHEA L, FREbHERTENEY, § ~TOIHEZ T T LIz,

CONHEILXIEFICEE THHIEND, F—2D0 AL N\ — O R Z2fezB U7 /30 Ein L, FA7 A
PMEWEHIBT LA T 7 e —T v 7 b 1o7,

LY K TR B 31 8] (2R2) 3 EIL ANDA 1285 ThTF— L AR — ({2l o THAID TORRER TH
HZEMDJICA HZEDO T |EJRE HICT — L AN —~OWHEEEF L TITHZEEL, JICA
HHZARTERIET — L A= IHEHR OB E 2 RO LITIE 5L LT,

-79-



A IOV E TAE A SR ML =0

Training/Lecture Schedule of NRW Reduction Management Team for
Preparation of Long-Term NRW Reduction Plan

2010 2011
July | August September October | November | December January | February | March
JET in EI Salvador
Training/Lecture \ \ﬁ’\i?l \ \i?li?ﬁ?\i?\ | \ \i?li?ﬂ?ﬂ?\ |

Totally 10 times of Training/Lecture

Chapter A1
Chapter A2
Chapter A3

JET will provide some
Chapter B1 references before
Chapter B2 leaving El Salvador.
Chapter B3 During JET absence, :I\
Chapter B4 please read and study
Chapter B5 these reference
Chapter B6 materials.
Chapter B7 For Chapter A1, Team
Chapter B8 l:should collect variouls :I
Chapter B9 information about
Chapter B10 ANDA system. Please
Chapter B11 complete such data

JET: JICA Expert Team

434 4
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Montos de Penalizaciones por Regidn
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250,000 \
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2003 2004 2005 2006 2007 2008 Oriente

Hidlh: ANDA
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4-16 ANDA 2fK? 2007,/2008 4ED A RIIE /1848

Comparativo de Costo Facturado ($) con IVA 2007-2008
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Water GEMS V8i |25 5E 7 /LRSS 42 (2D 1) Water GEMS V8i |21 5E T /WS (£ 2)
4-20 BEALT- Wate GEMS V8i [ZX 57K EARAT 42 (£ D 1)
X721, Zona Norte 52} OF Las Pavas 5z DiEEL K AT AORIRET VX THY, ZOBFELT-ET VKNI, £ 5B AR (B, DAk &)

ISADENTND (EF) o ZO AN, s OREF O HRILEELAF RO FH LI IR THY, 1 [\ H OYRIERFCIE, KBTI C 2B D
KB St A L 2 [5] B OYRIERHZE T VI ORGSR LI OIE RO T — 2 AT 32 E i LT, (HEZ 8L TR T2~ T BEAF1E

b, EDOEGHEOXELL T, REBICHEE T2 T IEZF IOV TH I EA2 772, )
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Hydlaulic Grade

\ | Ground Level

Water Pressure

4-21 BEALT- Wate GEMS V8i |2 A7 H52 (FD 2)

LI Las Paavas RO KEBROKBLRIIZ KL TS, D ARIOZOMICIHN T, R ZER SR E ED IR S TNBD DK BT
(R CEMES I, UL, AU R IR M HS A SN CUONB 720 | BEAFEOD T B0 S8 2 b L K BAEHT 2- L CH T~ 7,
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RAeyMES 1(ANDA ASE VS EERKR)  HBEREL TUTHRE

HBEBNEENTROHERE (20095)
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Rio Lempa Intake Pumping Station

A IOV E TAE A SR ML =0

£ 4-43 TR NN RREEELKE

Electricity
] 0.054 $/kWh
Unit Cost =
No. of Pump Pump . .
Water Level . ] Difference of ] Electric Cost
. Pumpsin Discharge Total Electric Cost .
of Discharge ) . Total Head Saving
Operation Capacity Head ($/year)
(m) (m) ($/year)
(set) (L/s) (m)
281 3 476.67 34.47 0 323,064 0
279 2 715.00 28.04 6.43 227,304 97,090
EB-1 Transmission Pumping Station
No. of Pump Pump . .
) ] Difference of ] Electric Cost
o Pumps in Discharge Total Electric Cost ]
Pipeline . . Total Head Saving
Operation Capacity Head ($/year)
(m) ($/year)
(set) (L/s) (m)
48" 7 362.40 251.38 0 3,853,013 0
48"+48" 6 433.33 195.54 55.84 2,961,720 891,294
EB-2 Transmission Pumping Station
No. of Pump Pump . .
) ] Difference of ] Electric Cost
o Pumps in Discharge Total Electric Cost ]
Pipeline . . Total Head Saving
Operation Capacity Head ($/year)
(m) ($/year)
(set) (L/s) (m)
48" 6 428.56 223.05 0 3,325,004 0
48"+48" 6 428.56 181.05 42 2,698,883 626,121
EB-3 Transmission Pumping Station
No. of Pump Pump . .
) ] Difference of ] Electric Cost
o Pumps in Discharge Total Electric Cost ]
Pipeline ) . Total Head Saving
Operation Capacity Head ($/year)
(m) ($/year)
(set) (L/s) (m)
48" 420.07 215.44 0 3,078,337 0
48"+48" 420.07 198.44 17 2,835,685 242,652
Total
Electric Cost
Pipeline Saving
($/year)
48" 0
48"+48" 1,857,157
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X 4-29 FRINNRFR, VT VT REEREKRHEK 2 (WaterGEMS)
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4-30 TR/ USAREEREAKBIRALE (Water GEMS F#4TR)

(0

4-31 TR SSARUEFHE (48 KB HTER) K BIAALR (Water GEMS ARHT )

Tl
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4-32 YF T REEREABIAAIE (Water GEMS AT )

4-33 VF N7 R ERE (36" A B HTER) BAKBIKALR (Water GEMS ARHT )

725 ANDA VTHRAE 2 25K R (AR SNRAR . VT VT R) O KT oo/ LI BT ks
B4 0 % OV R0 B i 21T > U5,

Bk 7 oy ZABICBIL Cld, BB SO RO KKK YT OBIRAL TV 7L, £ 7 VHIK (71
5 E ARSI 2L, ORGSR RTLL , SRR RMERRELT,
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2010 -7 H 28 A : [E—4—L R T DRHFEOH N FTIEIZONT
2010 4% 8 H 27 A : {55 7 [HH AR HHE
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4-35 ENEXIRICIRDHFHEREQ)

The Project for Capacity Development of ANDA for Operational Improvement
Technical Training Schedule for Power Saving Activities

Legend "B inplementation plan (draft version) on the Project e | Inplementation resuit on the Project

Rev. 0 8 Feb. 2010

Fiscal year ZOOE Fiscal year 2009 | Fiscal year 2010 | Fiscal year 2011 R K
2008 009 2010 2011 emarks
olsisl 1 (2T slaTsTel 7 elolwolualuzl iz slalslelsTaloluolululi 2 slalslel Talolwlule
[Technical Training in Japan]
Technical training in Japan for the Power Saving Unit Team
‘A |Leam about basic knowledge of high efficiency equipment and latest = Visit to factories of motor,
of energy saving = transformer and inverter
Extend trainee’s knowledge about background of energy saving system am Visit to water supply plant
B [installed such as co-generation system and photovoltaic (PV) power [which has co-generation
generation system = system and PV system
Learn about basic knowledge of pump, factor to deprave efficiency and -
C |method of for high efficiency = Visit to factories of pump
Water supply network management method by GIS such as management
D |of water distribution network drawing, area zoning, water pressure control, ] Visit to Waterworks Bureau
system for overaged pipe and action for NRW. =
Introduce the history of the energy-saving of the water supply facility in ~ Lecture at Nihon Stido
E he adonted o= = Consultants and visit to
Japan and the adopted energy saving case examples. [\aterworks Bureay
[Technical Training in El Salvador] ‘ ‘ ‘ ‘ ‘
A [Power Supply Problems \ \ \ \ \
|2 | Actual condiion survey method for basic information on power [A-1 Power quality
of water supply facilities condition is not good.
|A-1|Measurement method of power analyzer = Ditto
|A-1|Study and understading of Electricity Business Act =l Ditto
B |Problems of Power Consumption Measurement \ \ \ \ \ \ \
sl method of ! = B-1 Measurement
-1|Measurement method of power analyzer =] is lacking.
B-2 Measurement by
B-2 |Measurement method of power analyzer E [ANDA is not smart way.
C |Problems of Operation of Pumps and Motors \ \ \ \ \ \ \
c-1[ Problem of Equipment TTT T 1T
", |Collection and usage of catalogs of high efficient equipment ErE=EEEES aticiensy
fjl Measurement method of power analyzer = Ditto
fj Calculation method of condenser capacity Ditto
C-2|Problem of Pump
= C-2-TPump capacity s
57 |Collection and usage of catalogs of high efficient equipment == = o0 large,
= : ; ; C-2-2 Pump speed is not
5 |Collection and usage of catalogs of high efficient equipment = = sutable
C- == == C-2-3 Unbalance of
5 | Procedure of pipe network analysis using WaterGEMS = %:. ‘ \Water low and pressure
! !
c-
3| Collection and usage of catalogs of high efficient equipment =E= —— Ditto
c-3|Problem of Pump Operation ( Motor Operation ) ‘
C- == J: C-3-Tinefficiency of
1 | System design of pumping vertical pump System
C- C-3-2 The start and stop
5.2 |Procedure of pipe network analysis using WaterGEMS = of the pump is frequent
< Operation planning of transmission and distribution facilities o Ditto
3-2 (==
. C-3-3 System
573 |Planning of preventive maintenace automation is required
(from well to reservoir)
D Problems of Survey and Design (Water Supply Network
management)
=] =] = D-1 Service water is
D-1|Survey Method for block distribution system of water supply networks pumped up directly to

water supply networks
D-2 Zoning of water
supply networks is not
enough.

D-2 |Procedure of pipe network analysis using WaterGEMS

il (|
i [ |
|
o

|
R

- =] - D-3 Design of existing
.5 |Optimum design of water supply system in consideration of power facilities is not efficient
" |consumption design on the view of
water flow.
E [Problems of Water Treatment Plant Operation

1

E-1 | Operation and Maintenance Procedure of Intake Facility

m

-2 | Operation and Maintenance Procedure of Purification Facility (Flocculation)

m

-3 | Operation and Maintenance Procedure of Purification Facility (Filtration)

E-4 | Operation and Maintenance Procedure of Transmission Facility

Iian

-5 | Operation and Maintenance Procedure of Chemical Dosing Facility E
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The Project for Capacity Development of ANDA for Operational Improvement
Technical Training Schedule for Las Pavas Water Treatment Plant

Legend "B nplemertaton plan (dratt versiom) onthe Project [ "[E * ilemeniaton resuon the Prject

Rev. 0 9 Feb. 2010
Rev.1 7 Nov. 2011

Fiscal year ZOOE Fiscal year 2009 | Fiscal year 2010 | Fiscal year 2011 R K
2009 2010 2011 emarks

= = 2008
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[Technical Training in Las Pavas Water Treatment Plant]

E-1|Operation and Maintenance Procedure of Intake Facility

1) | Design and Calculation for Intake Facility and Equipment E

=

) Explanation of Intake Facility of Design Criteria for W aterworks g
| |Faciliies 1990 by JWWA

Study of Countermeasures against Problems (High Turbidity,
Algae, Odor, etc.) of Raw Water

Study of Countermeasures against Problems of Inlet Facility into
| |Intake Pump Well

(5) |Study of Intake Capacity and Intake Pump Operation

cl

(6)|Optimum Operation of Water Hammer Protection Facilities E—

(7) |Mai of Intake Pump

) Study of Chemical for Algaecide Dosing Facility and Operation of
Algaecide Dosing Pump

Operation and Maintenance Procedure of Purification Facility

(Flocculation)

Design and Calculation for Rapid Mixing Basin, Flocculation Basin

and i

Explanation of Receiving Well, Rapid Mixing Basin and Flocculation
Basin of Design Criteria for Waterworks Facilities 1990 by JWWA

= m
g

(3)[Study of Micro Filter Operation

Study of Problems of Water Flow from Flocculation Basin to
i ion Basin and C:

Study of Operation in cases of High Turbidity and Low Turbidity of =

Raw Water

(6) |Study of Sludge Treatment (Desludge from Sedimantation Basin)

L
—

I

(7) |Study of Chemical Dosing Method into Receiving Well

3 Operation and Maintenance Procedure of Purification Facility
| "|(Filtration)
(1) | Design and Calculation of Rapid Filter Facility and Equipment

of Rapid Filter Facility of Design Criteria for
Waterworks Facilities 1990 by JWWA

(3) |Survey and Confirmation of Existing Operation Condition of Filter

il
i

(4) |Study of Backwashing Operation Procedure of Filter

-i—nii-EE—0n

Check and Keeping of Specification and Drawings of Filter Facility
an i

Measurement Method and Setting Method of Backwash Water
Capacity and air Capacity

Relati ip between ing Interval, ing Duration -
| " |and Water Turbidity of Filter Inlet and Filter Outlet
(8) |Operation Method and Maintenace of Filter Facility and Equipment E

i
i

(9) |Specification of Underdrain System and Filter Media

(10 Survey of Filter Media Condition and Study of Replacement Timing =
of Filter Media

(11) Study of Water Return Facility to Receiving Well =
Measurement and Recording and Efficient Use of Filter Operation g f‘
Data
Confirmation of Instruments for Filter Operation and Confirmation o
their Settin
(14)| Study of Multi Filter Media Type (Anthracite)
Operation and Maintenance Procedure of Transmission
[ |Facilit
(1) | Design and C: ion of Ti ission Facility and
) Explanation of Transmission Facility of Design Criteria for
Waterworks Facilities 1990 by JIWWA
Usage of Distribution Reservoir (Treated Water Reservoir) and
Tr ission Pump Well

P

™

it

(4) |Study of Transmission Capacity and Transmission Pump Operation

[~
I:':I

(5)|Optimum Operation of Water Hammer Protection Facility 5 ‘

(6) | Mai of T ission Pump = =

Conbination between Transmission Pumping Station and Booster I

Pumping Station

Operation and Maintenance Procedure of Chemical Dosing

Facility

(1) |Design and Calculation of Chemical Dosing Facility and Equipment E

) Explanation of Chemical Dosing Facility of Design Criteria for
\Waterworks Facilities 1990 by JWWA

Confirmation and Study of Dosing Chemicals

(4) [Making of Flowsheet of Chemical Dosing Facility and Equipment
Study of Chemical Dosing Rate and Chemical Dosing Capacity
(5)|(Raw Water Turbidity vs Chemical Dosing Rate and Production
Water Capacity, etc.)

(6) |Study of Stock Amount of Chemicals

L

AIE
M -

(7) |Maintenance of Chemical Dosing Facility and Equipment
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# 4-45 S AoybEsR L EEX R FE

No. T =y i e EEXHR T
Centro Urbano Libertad, . _
1 | ANDA A& /L5228 Bk AMSS J1EEa T YRR

TR Tl R B e B T
(A2 73—% 200HP. i)
TR Tl R B e B T

2 | Caites del Diablo 7~ 7"%; Soyapango, AMSS

3 | El Socorro AR 783 San Salvador
7 ({2 /3—% 100HP. ft)
A7 OEMREL
4 | La Universitaria 7R> 735 San Salvador i o
(R R R O HE)

4 FERIZBOTH Ay Miti gk O 3R ZAkGE L BEEDNRTE T &> Tz f ey Mitigk 3 (El
Socorro A7) A GO CL A TEFTD /Ay Mitigk 3R TUZB W THIEOZN R A ES LT D
ZEE R LT,

a. /Ay M 1(ANDA zlvm: /bﬁ“ﬁﬁabﬁéﬁ)

ANDA AR E V52 R E a2 2010 45 2 H TR E L7 /) 3R HE & 12 K- C, J13%6% 2010 4= 3
A 90%LL Eizek#EL a%@
ENPabiroiz,
# 446 [ ZE RN R S HTE R
T

ZORITRENDINNC, HE=
ANIH 12 » H TR CEHZE
BTz, B, ey sz
ITHIRIIZBEIZ (2011 45 3 A ij_
) CEINSE T C&lZ el

%o SAmy Mk 1 ATy Miiag 1
(ANDA AR /L2 A8 T i a%) | (ANDA A /L 32 28 T i 5%)
PER S A A ~ OB VAE S &= 55

# 4-46 FFXEHERSHT (ANDA AEPE /L 2 K E i)

L% - Zh

2008 4E R ¥4 13,095.65  US$/4E | a

2009 4E R ¥4 16,370.99  US$/1E | b

2010 4 1 H %4 1,129.18 US$ c

2008 4E7>5 2010 4E 1 H T H %4 1,223.83  US$/H | d=(a+b+c)/25
M

NEYELEE | 14600  US$ e

2 [B1IY

& HENA 11.9 H f=e/d

B IR S 0.99 4 o=f/12
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F 4-47 ANDA AHe/VEFE R

Average Power Total ) .Mo.nth.ly Max. Tf)tfal ) Stgsrigg\z;n Ratio of Surc.h.arge.by
Month Factor (%) Power Consumption | Distribution Power Electricity Bill Eactor Total Ele;:trlcny Bill Remarks
(kwh) (kw) (Uss) ) (%)
2008 75.3 846,729.60 - $148,286.64] $13,095.65) 8.8] Before
2009 76.7 867,897.60 $193,706.98] $16,370.99 8.5 Before
Jan / 2010 77.4 70,766.40 302.40 $14,465.92 $1,129.18 7.8 Before
Feb /2010 85.7 70,521.60 288.00 $13,540.43 $384.11 2.8 after
Mar / 2010 93.2 67,996.80 307.20 $12,733.41 $0.00 0
Apr /2010 92.7 78,201.60 364.80 $16,437.84 $0.00 0
May /2010 92.5 82,857.60 374.40 $4,968.68 $0.00 0
Jun /2010 92.0 77,169.60 345.60 $16,637.82 $0.00 0
Jul / 2010 91.9 69,931.20 326.40 $15,004.72 $0.00 0
Aug / 2010 91.0 79,488.00 331.20 $16,743.59 $0.00 0
Sep / 2010 91.9 74,443.20 336.00 $16,416.67 $0.00 0
Oct /2010 92.0 74,760.00 340.80 $14,861.31 $0.00 0
Nov / 2010 91.6 72,028.80 297.60 $14,512.60 $0.00 0
Dec / 2010 91.0 62,846.40 268.80 $12,247.01 $0.00 0| after
2010 881,011.20 $168,570.00] $1,513.29
Jan /2011 92.6 75,859.20 355.20 $15,253.49 $0.00 0| after
Feb /2011 92.6 77,140.80 331.20 $15,637.92 $0.00 0
Mar / 2011 92.5 76,905.60 350.40 $15,664.04 $0.00 0
Apr /2011 89.1 79,387.20 360.00 $17,763.59 $0.00 0
May /2011 90.2 84,475.20 403.20 $19,388.74 $0.00 0
Jun /2011
2011 393,768.00 $83,707.78 $0.00] after

b. /XA vy NiiFk
3 A vy Miiak

2 (Caites del Diablo "> 7 3)
2 (Caites del Diablo R 7"#5) CTix

2 BRENC AN Y 1 — I R 7 3R EE I H) T 24 BEREEIEL TND,

ATy Mg 2
(Caites del Diablo "> 7"%3)
—ZFFHI2 No.1 R

s3A 1y MiiER 2

(Caites del Diablo "> 7"%)
No.1 7> 7 3 JE il A

TN LT I A
# 4-48

[ECIG PR B aL s i = ol 3 RN el &
K%%*ﬁim@%rﬁ
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# 4-48 {HEES B (Caites del Diablo R 743)

2009 4 H X iEE 12 174,454.8 | kWh/H | a

20104 (2 A &) AV EE & 179,052.8 | kWh/H | b

2009 4E7)>5 2010 4F 2 H £TO H _
AT B 176,753.4 | kWh/H | c=(a+h)/2
2010 &= (3 A b)) H EiEEE 1= 163,278.2 | kwh/H | d
20114 (5 H &) A VHiHEE 2 158,243.5 | kWh/H | e

2010 4 3 A5 2011 45 A £TD ~
B B 160,760.9 | kWh/}] | f=(d+e)/2
BiECE/-A VHEARE & 15,9925 | kWh/A | g=c-f
HiFE T/ 1 B E & 533.1 | kwh/H | h=g/30

DI 7 IS E B B A% OV R S /lE. 1 B 9 533 KWh HIlJiS i1 Tunva,
# 4-49 | 2B HAXh R o~ T,

* 4-49 B FAxBhESHT (Caites del Diablo A8 74)

EEAEIES

2009 4 H s T R 28,090.44 | US$/H | a

2010 4 (2 H &) HE¥JE I 28,815.60 | US$/H] | b
iggéj;;; 2D 5 2 A B TCUAE 28,453.02 | USS/A | c=(a+b)/2
2010 4 (3 A b) A s Tk 27,316.87 | US$/H | d

2011 4 (5 H &) H¥JE I 27,188.57 | US$/H | e

2010 4F 3 H725 2011 4E 5 HETD

T 27,252.72 | US$/H | f=(d+e)/2
BB CEI- A R R 1,200.3 | US$/H | g=c-f

2 H

A L N5 A 31,430 | US$ |h

2 AR

2 AR 26.19 A i=h/g

B HEN S 2.18 6B j=il12

DI, FEAAMNTK 2 4 2 7 H TR TEDIEAVHY, 2012 4 6 H Rf R CHIGE T T
ZETiD,

F72. 3 HERICEW T, BUKTT R (m?) H720 012 & & (KWh) OFSEE TR L7245 A *F %
BT E=0.362 KWh/m® 75 b5 5 7% T #4{E =0.343 kWh/m® LEESHTWA LA
AL TN,

c. A hiiz% 3(El Socorro N7 53)

Ay Miiak 3(El Socorro AN 7 ENIE, XAy Mgk D ZE F E ANDA R FELOEL KR 7 B &
OEEREOMAHEEOIEIUTEY, 2011 4E 1 A5 100HP B /KR 7 DA 23— Z BB L At
HE ) — &l (R 775 B il ) 2 BRAA L 7=,
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Amy Mgz 3(El Socorro 787 ) Amy Mgz 3 (El Socorro A7)
Hii e R T — A2 8% 100HP Bl /KA 77 | 86 T — 2% 100HP Bk AR 71E
B ER N O T (R 77 H) R PR R ) 2 O RR - Qo BE il EAR 2 )

Ay Mgk 3(El Socorro AN )TN T, 100HP Bk 7 DR & (m?) 7-0 Dl
Fod /78 (KWh) OF5 7 TREE L . 10098 B2 AR 0D -5 & H 7] — JE B p O B fE oD
D, ESIVTWDIHE E ) &4 RO B R R A G 5,

# 4-50 B Fxh 44T (El Socorro R 74)

CEAREAIES

100HP Fit A~ 0> 100063 i 18 i A5 0D 5 A 2 45 0272 | kWh/m® | a
100HP Bl /KA 7 DA S—HERENC LA E ) —E 3

RIS O T 0.231 | kWh/m™ | b
EEESED 2= 0.041 | kWh/m® | c=a-b
2011 4E 1 475 5 H T H ik 153654 | m/H |d
HiTECEL A THENE 6,300 | KWh/H |e=cxd
2011 4F 1 H 5 5 H ET0 H 5B R Bl 0.170 | US$/kwh | f
HECTEDH B TEE 1,071 | Us$iA | g=exf
2 H

A LS5 R 26,775 US$ | h

E- i IENd

2 AR 25 A i=h/g
B AEN RS 2.08 6B j=il12

ZDINNT, EIANIF 241 » A TEYTEXHZENHY, 2013 4 2 H S THEINGE T TE5
TR A,
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d. /A MiE 4 (La Universitaria 782 7%5)
Ay Mgk 4 (La Universitaria 8> 7355) Tl
AR 7 O A RLIE S QBRI & 8 9 %) 28T
HEENORBAEXDZ L2 B EL T, &K 22 FrE
DB 4 RFE T 6 RFRTFREE DR 7 @R A IR 1k
THIEE AT,

W 7B CIE 100HP DR 7 1 A% 24 B
AL TV D, BRI Z R EL2E2A, kU7
WZIZEE DA T 506 DF KT A | Btk
MOEDFEK DL END | K] - TR R OfG K

VT DIEAH ERL TSI LN RS, £ ATy MR 4
fob L N - TR I R L R L T 4 A i B (La Universitaria 78> 7" 45)

U THRH KR T ORI LT AN T EIRAARIE TE A S MR LT,
F 4-51 WNERSHT BB FITEEL TR W) I RT EIIC, *HERICEE X A LS
JIBE 1 US$675.7 720 . PR BT LK 11%HIE TXCWAIENDLND,

# 4-51 ZHESHT (La Universitaria 282 7 4)

A EIES

2009 4E 12 A7) 2010 42 6 HETD

B TS 6,149.8 | US$/A | a

2010 4E 7 A75 2011 4E5 HFTD

EE e 54741 | US$/A | b

B CEIH YE T 675.7 | US$/H | c=a-b
1 EM O A EE R 8,108.4 | US$/4E | d=cx12

2) BT HIF —ITHE LK IE Y AT L ()

BEERICET VX EL CGRELZEEE RGO T VA & AZ MK OBEIFELK S AT BTN T,
WaterGEMS (2L 28 HAfEMT I OBL /K 7 ey 7L DR et A FEhE LT-, X 4-37 (2T VA -E AKX HX
DOEAE M ZRT,
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4-37 TNZ 22 X DELK S HBX 4-38 ER/KHLEHE/K X B

Hi B : ANDA

Z O sk D REFRAT &2 T L7 R Bl KO B R P& BR VL CL BE Kk TANQUE LAS
DELICIAS 7 5Hfa7/K S04 KA O R i 4y TR E Hs (X 4-39 DOFRWEDERSY) BFEAT S
ZENVHIBLTZ,

4-39 TI)VH < REZ X DBELIK K E 5 AR

ZORAKIEHBE DK EE S ET D200, BT — 2O TiHFEmB Th D OUERDIRER
S,
S 10 FL/K L TANQUE LAS DELICIAS D #4 7K X8 N OB K SRR 45 C 50mm &7 -
TUVWDERSY DA KA 150mm (ZHEEEL T RIRER S DK EZ T ET S
UER 2: Bl/kith TANQUE LAS DELICIAS KDE5 2K F OV TANQUE VERACRUS
D35 DR K K & AN L K (KT F 5 1h) &, Bl # TANQUE LAS
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DELICIAS O #5 7K [X 3k 7% i 35 43 D AR /K & Mgk % | Bl 7Kkt TANQUE LAS
DELICIAS 7605 7K KB B DA Lo,
ZOMRZRER O I RFHE CIP (ZEoTUIHIH TOLD TH o723, BFIFKICEL 5L CLLT
PRGN 3 ERERN 232 TV gl
SR 1 T BOEREANLETHLN, TOIANIRELL, BHIANOHEING L7
W, —HSER 2 TIRSPOREIANIFEE LB EEmOSSHIZE LV TANQUE LAS
DELICIAS £ THK KA YL R LTZ K RZR 7 THRE T D0 ENHY B AN T 5,
INBD R F AT, BIEICEE L, M OKEDOE TAALD T D F k&R T 55 2 HIZ
DUVNTEANBEEDM T,

3) MEfFAGERGERR (/K. N7 %) O E R ()
2011 - 3 A BAERICAE T LT e #RHE S R O BETF

AGERGFE (R KE, R7 ) OB E (R) 1%
iR R T — LAOBLZRIEENC LY, 2011 4 7 ﬂ
\ZFPREDNR E S, ANDA O BRI R (Hiffr, 5,
s 1515 W) DX AL 74— L5 1 R CTHERR
TOU—F T Aty T A= BRI BV TZEORNE
s S ATz, 2011 A 11 A ICh &R 7 B B
(B) LLTHOEEDLNT,

L%E BERH B AR DD —F 7 a7 — 5

X7 H 19 H, BXO'9 A 1 H,9 HIZEAMES,

’é’ﬁ?-éﬂ%%~w—§7 DR EE T (F) 122\ T

HEX KT — DT 4 —I)— =T (T

TR T —var B ERL, 0%, BRBLOWmRAITORERLONZ, 2D 3EIDI—T 1
ZIZBNT, S H B ITRO LB THD,

7H19H HiEE R (%) O B H), 2K, BESFIZOWT
9H 1H HigE R (%) CTRHEd % 8 SOHiE 7 nY =7 O EIZ SN T
9H 9H HiFERTH (22) D 8 SOHIE /Y =/ OB HBLOEI BRI RIZ N T

F72.9 H 22 BT, T7=00 B AL 7B — 2R LENBRFE (%) D 8 S OB 0y =7 hoFE
AL ZDONEITHOWTHERE =TT,

B 4-40 (T3 L3, Bt EE (5) 1%, ASCEMERD 2 Lo T0D, X 4-41 B

4-43 |ZHFERTM (52) O H kR Z7R T,
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4-40 EEETHEI(R)DAX (£) DFRELITE () DFRHE
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X 4-41 #HiEHE(R)DOBEK (1U3)
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X 4-42 #HiEHE(R)DBEK (2/3)
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X 4-43 #iEFHE (R)DEK (3/3)
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\Z 8 DDOHIE By =/ D

HHEEEHE (22) 11T D 4 >0 HENHESIL TS,
HIZ1: 2012 05D 5 4[] T ANDA OFE /134 % B4 5%HH1I 95 (2010 4L 1)
HIZ2: 2012 #0560 10 4E[#C ANDA O /{4 B % 10%H1K 3% (2010 4 5L %E)
FIE3: 2012 E/BH0D 5 4E[] T ANDA D& ENEiE I —2%i#ET5
HE 4.  AREEHEOIEECELMAEEKIC, FRrf8ErmaReEds
F7-. HiEEE (R) THEESNZ 8 SDTuY = e 4-52 1R,
* 4-52 EEHE (R) CREINZ 8 >DT Y=k
EHE HESaT b H&
1 Las Pavas %33 1! Zona Norte 5 257K fifi 5% D i 3% EIKHE X DB =Rk} R
2 Las Pavas {47k 5 D Bk i g% D 2t 5
3 Traditional System D& R THadk DG = 25158
4 MiFx D )R OUE B KRS 0D ) 3Rk &
5 | BHEROHEE BB R DB TR R
6 | ANDABBEOEIE LI T —D%# Ttk B o Bk -
7 EAGE MR ~ O g AR E (R EREE, FEDE) T ERE AR DOILFE
8 | Bl/KXE DT vy 7k (UK IR MFHE CHE)) | 24 BEFIFG K, BLAKE 0B TAAL
iR (22) L0 LT- 8 SOEIE T ny =/ MO E L HEF 2 AR 4-53 12, BLUFE 4-54

REBHEIMAT Y 2 — NV E R T,

8 DOEET 1Y hOZN FITAE M T IR 44,306,035kWh T, B 1EMHE TR DL E M
$3,134,823 LHEFFSHLTUVD, ZhiE, ANDA @ 2010 4EDE /11 % & 505,570,517kWh @ 8.7%
\ZdT=5, HiFERHHE (22) D HIEE CHH 12012 235 10 F [ T ITHE &% 10%HI8 T 5 &
T 5728 YL EE R () OEi THRLNDH REFEIC, WARLEE AR ET HILE
LTW5,
KRT—2E, AEET 2V VMR A % ESNDHT-0121E ANDA Bk B ~OHiEE M
ENEELE X ANDA BB OB I —OZHEDTO O TRELFE L,

HivE
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# 4-53 EHEEE (R) D 8 SOEE S =/ MO ELHEE R
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#£ 454 8 HODEES Y/ NOREE ALERAT Y 2—/L

JKIE Y AT ADSEDT-DIK ES 7= Las Pavas -, Zona Norte >& 25/K it

ZJu

% DCL R
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&l Altavista X D7 mo 7L EL AR — R 1X, BiEHE (2) OB E B L ThLE DI BT
%,

4-44 7 Las Pavas,Zona Norte 157K fifi 5% D S 518 D ik & Alta Vista #i X O 7 vy 7Lz
FHLR—rOFEKETT,

4-44 Las Pavas,Zona Norte ZE/Kask DR EE (£) DEHKE
Alta Vista #iX 7 vy 7{LREtL A —k(F ) DAL

4) i FH AN FEBHHE

HIEFHEI DD EBHED EH L7025 3 FRICKE LT HEXR~ =27 VO TR O R
1T 0710

ﬁ* B IR~Y =2 T IESICWET S, B R T — AL EN R~ =2 T V2 & LT Hi
BRHE DD FEBHHEN, 4 HEO BFECTHEEINT-, AHEIZIE. ANDA AL, i m. &
HRPE SRy R S Ry B OV S SR P4 R B S SN LT,

WIS CUL, BT AR B SR, A AT MDA, B ASB ORI, A7 12

R OEIFEXT K, Caites del Diablo /Ay Mgk R 22, & 1 & OVt ORI E M5 D B ERB E D
HELOEENEHmINT,
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8 H 29 AWHE
(LK AT LD EERE)

9 H 1 AHHE
(BB e SRR D R sk
KRG OEIERTH)

9 H 2 HifE
(R 7 FEOEE .
Caites del Diablo /31 2 il 3% 1H.2%)

9 H 5 AHHE
(B K Ot Em OB E MmO AEREA)

Tl MNE T 1L, ANDA kB B OEIE

RIS B 2 AR A FEfE TE D& D72l ~ L

(ZEIET DT ENEIESRIMED B ) THD, AHE DBIMEND~ =27 /KT DA

&t

BB R ~=a2 T VONEEILICRE LA FEE LT,

4-45 )35 [X] 4-48 | ZHiE R E~v=a T VO FREB R E T,
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4-45 BiERIE~v=a T LV OEK

PARA L M JORARENTE) CERRACIMAL

20 MANTINWATNTD PRIDICTRVD 50
21 ACOMETIOA ELECTANCA PAIMANLA 55
22 SUBESTACION ELECTRACA 52

3

24 WTE £
el 1.5 PANYL DE CONTADL 53

2 FUENTE S8
27 MOTOR FUCTINGD 24

28 CAPEIAL DE DESCARGA 55

29 COTLAMA OF SUECON 55

200 TuRsmA 25

11 UINEA DE IAPELENTHA 56

213 TANQUE OF OSTREUCIN 36

219 AED DE DATRBUOCN 34

2,34 VALVALAS FACTESORII HIDRALLACCS 36

POTASLE 57

11 ACOMITION [LFETRICA PRIVARIA £
27 SUSESTACION ELECTRICA. 64

L3 ACOMETION FLECTRCA SFCUNDARM. 66
14 Ll

15 PANTE DF CONTROL 70

L8 FUENTE T

L7 MOTOR BLECTRCD T

B8 CABIZAL DY DISCARGA T3

19 COLWMA DF SUEOON M

B0 Tukma 24

11 CiNEA DE IAELENCIL 73

303 TANDUE OF DTREUEDN. 6

41 AFD OF OGTRUTOCN. 76

5340 VALVULAS FACTESOROS HIDRALLACTS. T8

.15 ANAIISHS DF RESULTADOS 79
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Operation and Maintenance

| Problems Solutions
L. _
Pipes in bad condition Replacement of Financial resources
collectors
Quality control of Monitoring system Implementation of
discharged water water law
. Suryey of areas of Replacement of
Saturated pipes influence of
collectors
collectors
Pipes are old and Replacerment of Financial resources
useless collectors
Survey of areas of
Replacement of influence of Rep*alfert”e”t of
collectors collectors coflectors
Useless sewerage Replacement of Financial resources
networks collectors
Replacement of Survey of areas of Replacement of Schedule for
collectors (exceeded influence of lect replacement
life span) collectors collectors
No adequate Human resource Financial resources More equipment Trainings
sanitation unit
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Financing
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No available budget
the topic

Solutions

for|
sewerage

Creation of a tariff for

Submit the tariff for
approval of the
executive power

Increase of budget in
the sanitation area

investment or
maintenance

No tariff for feasible

sewerage

Creation of a tariff for

Submit the tariff for
approval of the
executive power

ANDA's financial
capacity

Problems which exceed

More budget

San Salvador

No treatment plants in

O&M, treatment and
investment in the

Adequate planning for

expansion of the network

donors

Search for financing
through international

Creation of a tariff for
treatment

Submit the tariff for
approval of the
executive power

Human resource

Trainings

equipment

More monitoring

Train a group of local
staff to design the
plant

No treatment for waste
water

Search for financing
through international

Creation of a tariff for

Submit the tariff for

Construct a new

No tariff for feasible
investment or
recuperation of costs
for treatment

donors

execution of projects

execution and
planning

treatment approval of the treatment plant
donors executive power
Investment amounts Search f_or finan_cing Planning for Human resource for Training to staff for
are too high for ANDA'’s More budget through international execution of prajects executlo_n and bidding processes
financial capacity donors planning
Lack of funds for Search f_or finan_cing Planning for Human resource for
investrment More budget through international

Training to staff for
bidding processes

Creation of a tariff for
sewerage

Submit the tariff for
approval of the
executive power

Adequate planning for
O&M, treatment and
investment in the
expansion of the network
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Planning

Solutions

No updated kand
registry for networks

Survey of the current

land registry

Strengthen the
capacity of the
existing land registry
unit

Human resource

More equipment

No updated land
registry for networks

Survey of the current
land registry

Strengthen the
capacity of the
existing land registry
unit

Human resource

More equipment

Lack of qualified
personnel for planning

Trainings for
planning

Human resource

New section or
strengthening of the
existing one

No appropriate

Strengthen the unit

Human resource

Trainings for planning
and elaboration of

planning unit for project planning projects

Planning of new
Urban and rural sewerage projects and
coverage treatment to achieve

more coverage

Disorganized sewerage| Est!matlon of Planning of areas of Estimated budget of Projection of

. population and waste . the costs to be .
network expansion extension : . investment
water flow invested in
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Non-controlled urban
development

Disorganized
population growth

No water law or potable
water and sanitation
sub-sector
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Legislation

Update the urban
development plan

Land development
Law

Enforce the land
development Law and
make it more strict

Land development
plan

Update the urban
development plan

The government
should submit the la
for approval

[The majority of treatment plants
are abandoned due to lack of
adequate maintenance

Indifference toward the
sewerage situation

Enforce the
environmental laws and
make them more strict

Enforce the land
development Law and
make it more strict

Financial resources

Public awareness

Sewerage tariff
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Legislation Planning
URBAN
GENERAL LAWY DEVELOPMENT SANITATION LAW imati —
LAW poiimﬁo:n%fof Projection of
investment
sewage water flow
Implementation of Enforce the land Land development Potable water and
water Law development law and law sanitation law
R 1 P, f ects f
make it more strict comerage and weatment for Construction of STPs
greater coverage
Public awareness
Update the urban Land development Creation of sewerage Adequate planning for
development plan plan tar Planning of areas of oﬁ:\gg:;n?;nmazd
growth expansion of the
network
Submit the laws to the executive power for approval |
Schedule for Planning for
replacements execution of projects
Enforce the environmental laws and make them more sirict |
Financial Resources Human Resource
f Trainings for planning New section or More human . .
More equipment More budget Irmueea;noafﬁl:;ngreetam and elaboration of strengthening of the resource for planning Retr;f(_:;;e T;L;?nn for
projects existing one and execution projectp 9
Strengthen the Estimated budget of Search for firancial Train a group of local Train the staff on
existing land registry costs to be invested assistance from Trainings staff to design the L
. . . " bidding processes
unit in inteational donors plant
Operation and Maintenance

Survey of areas of
Replacement of Monitoring system influence of the Survey of the current
collectors collectors networks
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ANDA: Organization Structure

Board of Directors

Intemal Financial institutional
Auditing Unit Unit
Presidency
Legal Unit Assessment Unit
Communication
UACI and PR Unit
[ ]
Financial Planning and i
Administration Development Ted1n|ca]
Directorate Directorate Directorate
Emvironmental Energy
M. Uni effidency unit
Metropoitan Region \estem Region Central Region Ezstem Region Infrastructure
Commerca Management Mar Mar M Mar
Management
Unit for
Community Care
Sub-management of
Operations
Sub-management for adminisraion and
Finance Department Operaions | Operations |
Department Department
ﬁtcﬂ—mm@
Resources
Sub-management for Adminisgration and Admnistration and
\rgwezngm and i _| Finance Department Finance Department

irkrarcs
Gelectro-mecarcal
cqmet)
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Local Costs (El Salvadorian side) in US$

Beginning to October 2010 2011 Total
Security 8,173.67 16,000.00 24,173.67
Metropolitan Region 78,164.00 28,570.00 106,734.00
Central Region 78,859.00 67,159.00 146,018.00
Occidental 76,844.00 Not included 76,844.00
TOTAL 242,040.67 111,729.00  353,769.67

* The budget for Western Regional Office in 2011 is not included.
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