All the system is operated and maintained by CRM, except Caza Lagartos Plant,
which is by EMAPAM.

A schematic layout of the system is shown in Fig. C.2.1. There exist two major
conduction pipelines. One is from Caza Lagartos Plant extending to Manta and
Jaramijo, through Portoviejo City and Montecristi; and the other is aligned from
Guarumo Plant through the Loma Blanca Pumping Station to Portoviejo and the
northern municipalities of Rio Chico, Rocafuerte, Charapoto, San Clemente, Crucita,
etc. Major water consuming area is centered on both Portoviejo City and Manta City.

Construction of a new conduction pipeline from Lodana to Jipijapa has been
completed and supply to Jipijapa is expected to start in 1992,

2.3 La Estancilla System

~ LaEstancilla Treatment Plant with a production capacity of 9,000 m3/day (Raw
water from the Carrizal River) is located at La Estancilla and supplies water to major
municipalities in the La Estancilla System: Calceta, Junin, Canuto, La Estancilla,
Tosagua, Bachillero, San Vicente and Bahia de Caraquez.

A new treatment plant with an additional capacity of 18,000 m3/day is presently
under construction at the side of the existing plant and its commissioning is scheduled
in 1992.

Water source is the Carrizal River. The natural flow of the river, however, is
only sufficient to supply raw water to the existing plant. The future water source to the
system will be supplemented by the La Esperanza Dam to be constructed at the upper
reach of the Carrizal River.

A schematic layout of the system is given in Fig. C.2.2, together with the
following Chone System.

2.4 Chone System
The Chone System is served by a treatment plant located in Chone City with a
production capacity of 5,300 m3/day, and supplies mainly Chone City/vicinity and San

Antonio, To meet an increasing water demand, CRM_ is presently constructing a new
plant with an additional capacity of 5,300 m3/day. '

-C4 -



The water source is the natural flow of the Chone River which is only sufficient
to supply raw water to the existing plant. A new source of water should be introduced
for future expansion of the system.

3. WATER DEMAND FORECAST

3.1 General

Water demand consists of those for domestic use, industrial water and for
tourism. Future water demand is forecasted by the following procedure.

i) Projection of future population by each municipality in the service area to
be covered by the regional water supply systems.

ii) Projection of future tourism population in resort areas in the service area.

iii) Projection of unit water demand for the service area.

iv) Water demand forecast in the service area.

3.2 Projection of Future Population

Future population in the service area was estimated by PHIMA based on the
1990-census record of INEC and is shown in Table C.3.1 by each municipality.

The population of the service area was 697,500 in the 1990-census and is
forecasted to reach 854,300 in the year 2000, 1,039,800 in 2010 and 1,257,600 in the

planning horizon of 2020.

The population of the whole Manabi Province was 1,031,900 in the 1990-
census, and the service area (697,500) had a share of 67.6 % of the whole province in
population. The future population of the Manabi Province is estimated at 1,227,500 in
the year 2000, 1,454,000 in 2010 and 1,721,400 in 2020.
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Summary of population projection is given below:

Year 1990 2000 - 2010 2020

Population in Manabi 1,031,927 1,227,473 -1',45.4,003 1,721,359

Province (A)
Annual Increasing Rate  1.63 % 1.75 % 1.71 % 1.70 %

of above (1982-90) (1990-2000)  (2000-10) - (2010-20)

Service Area Population 697,478 854,306 1,039,799 1,257,606

- (B) ' - '
(Urban) - 397,787 - 514966 - 654,647 817,178
s : (57.0%) = - (60.3%) (63.0%) .~ (65.0%)
(Rural) 299,691 339,340 385,152 - 440,428
(43.0%)  (39.7%) . (37.0%) - (35.0%)
Annual Increasing Rate of above 205%  1.98 % 192 %

(1990-2000)  (2000-10)  (2010-20)

Share of Service Area  67.6 % 69.6 % 71.5 % 73.1 %
in Population (B/A) '

3.3 Projection of Tourism Population

According to DITURIS, the coastal zoné of the Manabi Province is
recommended as a prosperous area for tourism development. -

Tourism population was estimated for each touris area which' contains
beaches or other tourism attraction by PHIMA as shown in Table C.3.2, The tourism
population in the service area is estimated at 57,600 in the year 2000, 72,300 in 2010
and 78,900 in 2020. '
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3.4 Unit Waier Demand
(1)  Domestic Water Demand

Unit water demand recommended by IEOS in the year 1991 is used as a basis to
estimate future water demand for domestic use. It varies-in accordance with the local
climate and the number of population in a municipality, ranging from 150 I/person/day
to 450 l/person/day as shown in Table C.3.3(1). :

The unit water demand recommended by IEOS is considered the target one. The
actual unit supply,c-apacit'y per'person in the area, as of the year 1990, was about 50%-
60% of the above. It should be increased gradually year by year towards the target-
one. The increasing rate ( development factor ) in the service area is proposed as
follows:

Year 1990 2000 2010 2020
Factor 55% T0 % 35 % i00 %

Unit-water demand to be employed in the service area is given in Table
C.3.3(2).

(2) Industrial Water Demand

In order to;estimate-indtlislrial'water demand, a questionnaire survey was
conducted by PHIMA for Portoviejo and Manta in 1988.

in Portoviejo City, by 19 major industrial fivms, industrial water demand and
actual consumption totaled to 7,520 m3/day and 3,460 m3/day, respeétively. This
industrial water demand/consumption corresponded to 37%/17% of the actual domestic
water consumption in Portoviejo City.

In Manta City where 43-industrial firms were surveyed, water demand and
actual water cohsum['ition amounted to 2,360 m3/day_and 1,190 m3/day, respectively.
This water demand/consumption corresponded to 10%/5% of the domestic water
conéumptioh of Manta City. Although a considerabie amount of groundwater is
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reportedly consumed by indusirial firms privately, no data on the vse of groundwater
for industrial purpose were made available .

Té.king the survey results into account, the industrial water demand is assumed
to be 20% of the domestic water demand in both cities of Portoviejo and Manta, having
a population more than 100,000. For municipalities with population of 5,000 - -
100,000, industrial water is assumed to be 10% of the ‘domestic water demand, For -
smaller towns, industrial water is not considered due to less possibility of future
industrialization.

The total unit water demand for domestic and industrial uses thus calculated is
also given in Table C.3.3(2).

(3) Tourism Water Demand

Unit water demand for tourism population is estimated based on the domestic

unit water demand.
3.5 Water Demand Forecast in the Service Area

Future water demand in the service area to be covered by the regional water
supply system is estimated by each regional system and each municipality for the years
of 2000, 2010 and 2020. '

in the process of the forecast, the coverage rate, that is, percentage of
population to be covered and served by the public regional water supply systems was
projected, taking the current conditions into consideration, as follows:

System Year 1990 2000 2010 2020

Poza Honda System  80% 85% 90% 05%
Estancilla Systern 70% 80% 90%  95%
Chone System 70% 80%  90%  95%
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As a result of the demand forecast, water demand in the horizon year of 2020
in the whole service area, being consisted of the three regional water supply systems is
estimated at:

- 512,290 m3/day (== 5.93 m3/sec) at Daily Average basis,
- 768,430 m3/day (= 8.89 m3/sec) at Daily Maximum basis, and
- 806,860 m3/day (= 9.34 m3/sec) in Treatment Plant capacity.

Breakdown of water demand forecast is given in Table C.3.4, and summarized

as follows:

Daily Average Water Demand
Regional Water Water Demand (Daily Average)
Supply System

Year 1990 - 2000 2010 2020

m3/d m3/d m3/d m3/d

Poza Honda System 89,950 155,470 252,730 395,800
Chone System 8,780 17,260 27,510 39,570
La Estancilla System 12,500 30,760 52,180 76,940

m3/d m3/d m3/d m3/d

Total (Daily Average) 111,230 203,480 332,420 512,290
(m3/sec) (129) (236) (385) (593)

Unit Demand (I/person/d) 161 238 320 407
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‘Daily Maximum Water Demand = (Daily Average ) x 150%

Regional Water - : Waier Demand (Daily Maximum}

Supply System

Year 1990 2000 2010 2020

- m3/d m3/d.  m3fd - m3id
Poza Honda System 134,930 233,200 379,090 593,680
Chone System 13,170 25,900 41,270 59,350
La Estancilla System 18,750 46,130 78,270 - 115410

m3/d m3/d m3/d m3/d

Total (Daily Maximum) 166,850 305,230 498,630 768,430 -
(m3fsec) (1.93) (3.53) (577) (8.89)
Unit Demand (I/person/d) 239 357 480 611

Treatment Plant Capacity = (Daily Maximum) x 1.05 %_

Regional Water Treatment Plant Capacity
Supply Systemn o

Year 1990 2000 2010 2020

- m3d - m3/d m3d . m3/d
Poza Honda Systein 141,670 244,860 398,040 623,360
Chone System 13,830 27,190 43330 62,320
La Estancilla System 19,690 48,440 82,180 121,180

m3/d m3/d m3/d m3/d
Total (Treatment Plant) 175,190 320,490 523,560 806,860
(m3fsec) (2.03) (3.71) (6.06) (9.34)

4, SYSTEM EXPANSION PLAN
4.1 General

The target for system expansion is st at the years of 2000, 2010 and 2020.
The system expansion will be planned with consideration of effective use of the
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existing facilities and the current CRM's development plan. The regional water supply
systems are proposed to be expanded in the way described hercinafter. The expansion
plan has been chiefly studied from a point of production/supply capacity of treatment
plants. Needless to mention, other facilities such as conduction pipelines, pumping
stations, service reservoirs, distribution networks, service pipes, etc. will have to be
expanded in accordance with increase of supply capacity and service population.

The capacity to be expanded in the future years is summarized in Table C.4.1.

4.2 Poza Honda Water Supply System
4.2.1 On-going plan

CRM currently proceeds to construct two new treatment plants in the Poza
Honda System.

They are:

i) Cuatro Esquiﬁas Treatment Plant :

- Production capacity ”9'0,000 m3/day
- Supply area : Centrat peiﬁ and eastern part of the system,
_ majority to Portovigjo

- Plant location . Cuatro Esquinas in Pértoviejo

- Water intakefsource ~ : Cuatro Esquinas / Portoviejo River

- Treatment process : Rapid sand filtration method

- Yearof completion ' : 1993 (Scheduled)

and, ' '

ii) El Ceibal Treatment Plant :

- Production capacity 3 90,000 m3/day

- Supply area :  Northern part and western part of the system,
majority to Manta

- Plant location : El Ceibal in Rocafuerte

- Water intake/source : El Ceibal / Portoviejo Rivér, downstream

confluence with Chico River
- Treatment process ~ : Rapid sand filtration method
-_Yeay of éompieﬁon ;1993 (Scheduled)
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42,2 Direction of the system expansion

In the future years, treatment plants and their service areas will be in principle

as follows :
Treatment Plant Service Area and Capacity Expansion
- Cuatro Esquinas Service Area @ Central/Eastern parts in the System
( Portoviejo, Rio-Chico, Pueblo-Nuevo,
Alhajuela, Abdon-Calderon, San-Placido )
Capacity : 90,000 m3/d in 1993, to be expanded
in future to large extent.
- El Ceibal Service Area  : Western/Northern parts in the System
( Manta, Jaramijo, Rocafuerte, Charapoto,
San-Clemente, Crucita )
Capacity : 90,000 m3/d in 1993, to be expanded
in future to large extent.
- Guarumo Service Area  : Southern pari in the System
( Jipijapa, Sucre, Santa-Ana, Ayacucho,
Honorato-Vasquez )
Capacity ¢ 43,200 m3/d in 1991, future
expansion not required.
- Caza Lagartos Service Area  : Western part in the System
{ Montecristi and Manta )
Capacity 20,000 m3/d in 1991, future
expansion not required.
{Note 1):

Guarumo Plant (43,200 m3/d) is currently a key production source of the Poza
Honda System and supplies to most part of the service area. In the future, after
completion of the new plants of Cuatro Esquinas and EI Ceibal, this Guarumo
Plant will have a role of supply 1o southern part of the service area; namely,
Jipijapa, Sucre, Santa-Ana, Ayacucho and Honorato-Vasquez. The plant would
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not need to be expanded in capacity. The present conduction pipelines from the
plant to Lodana via Santa Ana also would not need to be supplemented.

(Note 2):

Caza Lagartos Plant (20,000 m3/d) operated by EMAPAM was constructed for
exclusive use in Manta area, including Montecristi. This plant will continue 10
supﬁly to Manta area also in future years with present production capacity,
Although the future demand for Manta area will surely exceed the capacity of Caza
Lagartos Plant, the deficit will be covered by and supplied from El Ceibal Plant.

{(Note 3):

In addition, there exist other two small treatment plants, namely, Las Pulgas Plant
(3,000 m3/d) taking Portoviejo River water, located in Portoviejo City, and Los
Bajos Plant (600 m3/d) taking groundwater in Montecristi City. They presently
supplement to the system locally but effectively. However, their each capacity is
comparatively small, and they would not be necessarily considered for the future
system expansion.planning from a viewpoint of supply capacity. They would have
a role of local emergency/ supplementary source. Such local production source
will be very useful in case of emergency, even with small capacity; therefore, they
are recommended to remain as they are, as local emergency sources.

{Note 4): .

Jipijapa is presently supplied from the Pajan System located south outside of the
project area and operated by JRH; however, Jipijapa is to be connected to and
included in the Poza Honda System by 1992, 1t is anticipated that Jipijapa will be
supplied by both the Poza Honda System and the Pajan System for the time being
during 1990's and finally be fully integrated into the Poza Honda System by the
year 2000.
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4.2.3 Expansion in future years

Production expansion in future years will be achieved in the following

schedule:
Production Cap.acity {Daily Maximum rﬁ3[da)1
Year 1993 . 1994-2000 2001-2010 2011-2020
Plant
Cuatro Esquinas 84,500 184,500  10163,600  to 272,300
(No addition)  (Add 79,100} (Add 108,700)
El Ceibal 85,500 85,500 to 152,300  to 245,400
(No addition)_ (Add A66,800) (Add 93,100)_'
Guarumo 43,200 43,200 43200 43,200
(No addition}  (No addition) (No addition)
Caza Lagartos 20,000 20,000 - 20,000 20,000
(No addition)  (No addition} (No addition)
m3/d C m3d m3/d m3/d -
Total 233,200 . - 233,200 379,100 - 580,900

(No addition) (Add 145,900)(Add 201,800)

A schematic layout of the Poza Honda System in the years of 2000, 2010 and
2020 is shown in Figs. C.4.1 to C.4.3. Conduction pipelines proposed for future
years are listed in Tdable 4.2.

4.2.4 Water source

Present water source is the Poza Honda Dam, located upstream of the
Portoviejo River. The capacity of the dam will be able to meet water supply demand
up to the year around 2000; therecafter, however, a new water source should be
developed for the Poza Honda System. It will be achieved by the transbasin from the
existing Daule Peripa Dam Reservoir to the Portoviejo River basin. The any alternative
transbasin plan is required to convey necessary quantity of raw water for the Poza
Honda System, to the Portoviejo River, along which intake pumping stations for
treatment plants will be constructed.
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The Portovicjo River flow which should be secured for the purpose of water
supply for the year 2020 is estimated att:

in the point of Portovicjo City, for Cuatro Esquinja's Plant’s intake,

- 286,000 m3/day ( = 3.31 m3/sec ) on the daily maximum basis ( equivalent to
Cuatro Esquinas Treatment Plant capacity ), and, |

- 69.6 MCM/year ( = 181,600 m3/day x 1.05 x 365 days ) on the daily average basis;

furthermore, in the point of downstream of the confluence with the

Chico River, for El Ceibal Plant's intake,

- 257,700 m3/day ( = 2.98 m3/sec ) on the daily maximum basis ( equivalent to El
Ceibal Treatment Plant capacity ), and,

- 62.7 MCM/ycar ( = 163,600 m3/day x 1.05 x 365 days ) on the daily average basis. '

4.3 Chone-Estancilla Water Supply System
4.3.1 Infegration of the two systems

The Chone System and the La Estancilla System are currently being operated
independently, having respective water source/ treatment plant; that is, Chone Plant by
the Chone ‘River and La _Estancilla Plant by the Carrizal River. Thc_a both rivers,
however, has little natural run-off in dry seasons; unless new additional water source
would be available, water supply capacity could not be increased in the future.

For the purpose of water resource development in the Carrizal River basin, it is
scheduled that a new dam, the La Esperanza Dam be constructed in the near future.
The dam water to be released into the Carrizal River will be able to supply the both
water supply systems. As far as the Chone River basin would not be developed, the
future water demand increase in the Chone System would have to depend on the
Carrizal River to be féd 'by' the new dam. Accordingly, the Chone System would have
to reéceive water from-the La Estancilla System. It is thus proposed that the Chone
System be integrated with the La Estancilla System by a pipeline connection to receive
treated water through {.a Estancilla Plant. '
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(Note 1):

The present water source of the Chone System is the natural run-off of the Chone
River. Itis antwlpatcd howevcr that the water demand of the system will exceed the
available run-off of the river in the near future. The daily maximum water demand will
be 25,900 m3/day (0.30 m3/sec) in the year 2000, 41,300 m3/day (0.48 m3/sec) in
2010 and 59,300 m3/day (0.69 m3/sec) in 2020, while the available rives run-off with
95% guarantee is estimated to be less than 0.1 m3/sec (8,640 m3/day) during the dry

scasori.

(Note 2):

The pres'cnt Estancilla System depends in its water source on the run-off of the Carrizal
River. The river run-off at La Estancilla with 95% guarantee is estimated at0.2-0.3
m3/sec during the dry season. Water demand, on the other hand, will increase, in the
daily maximum demand basis, to 46,100 m3/day (0.53 m3/sec) in the year 2000,
78,300 m3/day (0.91 m3/sec) in 2010 and 115,400 m3/day (1.34 m3/sec) in 2020.
This means that water demand will exceed the available river run-off in the near future.

(Note 3):

In case the Chone River basin would be developed in future by a new dam, the R1o
Grande Dam for an example, the Chone System would not need to depend on the La
Estancilla System. That case would give an easier solution to the Chone System.

4.3.2 Direction of the system expansion

In the future years, treatment plants and their service areas will be in principle

as follows :

Treatment Plant Service Area and Capacity Expansion

- La Estancilla Service Area : Calceta, J ijh_in, Canuto, Tosagua, La
Estancilla, Bachillero, Bahia de
Caraquez, San Vicente, Napo, Chone,
San Antonio

Capacity : 9,000 m3/din 1991 fo be expanded in

1992 10 27,000 m3/d and in a future
to large extent.

- Chene Service Area : Chone

Capacity © 10,600 m3/d in 1991, future
- expansion not required.
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4.3.3 'Expansion in future years

Production expansion in future years is proposed in the following schedule:

Production Capacity (Daily Maximum) m3/day

Year 1993 1994-2000 2001-2010 2011-2020

Plant '
La Estancilla ©27.000 - 1o 61,400 to 108,900 to 164,200
(Additional 34,400) (Add 47,500) (Add 55,300)
Chone 10,600 10,600 10,600 10,600
* : {No addition) (No addition) (No addition)
Total 37,600 . 72,000 119,500 174,800

(Additional 34,400) (Add 47,500) (Add 35,300)

A schematic layout of the Chone-Estancilla System' in the years of 2000, 2010
and 2020 is shown in Figs. C.4.4 1o C.4.6, respectively. Conduction pipelines
proposed for future years are listed in Table 4.2,

4.3.4 Waier source

Present water source is the Carrizal River for L.a Estancilla Plant and the Chone
River for Chone Plant, The both rivers have natural run-off only meeting the existing
treatment plants' capacity during dry seasons; being insufficient for future demand
increase. The increasing water demand in the Chone-Estancilla System is proposed to
be taken from the Carrizal River, through La Estancilla Plant, while Chone Plant will
be operated with the presen't capacity, taking raw water from the Chone River run-off,
as it is. An additional water source, therefore, should be developed for future water
supply. 1t will be secured'by completion of the proposed La Esperanza Dam, located
upstream of the Carrizal River. Waicr released from the dam will flow to the Carrizal
River along which an intake pumping station for La Estancilla Plant is located.

The Carrizal River flow which should be guaranteed for the purpose of water
supply for the year 202'0 is estimated at:
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5.

172,400 m3/day ( = 2.00 m3/sec ) on the daily maximum basis ( equivalent to La

- Estancilla Treatment Plant capacity ),

and, .
41.9 MCM/year ( = 109,400 m3/day x 1.05 x 365 days ) on the daily average basis.

.SYSTEM EXPANSION COST

The system expansion cost is estimated as brokendown in Tables C.5.1 and

C.5.2. The cost, consisting of costs for construction, administration, engineering and

contingencies, as of the year 1991 price, is summatized below.

{1991 Price )

Local Foreign
Systemtobe Expansion = Currency portion  Cuirency portion
Expanded Years ____ Millionx $/.) (1,000 x US$ )
Poza Honda System ( 1994-2000 ) 34,980 + 31,594
-ditto - (2001-2010) 91,829 + 87,272

-ditto - (2011-2020) 146,615 - + . 152,425

Total of Poza Honda System - 273,424 .+ - 271,291

Chone-Estancilla Systemn ( 1994-2000) 30,022 + 35,040
- ditto ~ (2001-2010) 39,976 + 42,475
- ditto - {2011-2020) 37,452  + - 37,600

Total of Chone-Estancilla System . 107,450 = + 115,115

(Millionx $/)  (1L,000.x US$ ). - .
Grand Total of . 380,874 + 386,406

- Poza Honda System and Chone-Estanciila System

{Note): e I _
Foreign Exchange Rate : US$ 1.00 = §/.1,150- (November 1991)
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6. WATER PRICE

~The unit cost of water production is tentatively estimated at 8/.450- /m3, as of
1991's price (Refer to Table C.6.1), as summarized below :

1) Facilities' depreciation cost = §/. 185.8 /m3
2) Facilities' repair cost =8/, 57.0/m3
3) Operation and maintenance cost = S/, 108.2 /m3
4) Administration cost (25%) =8/ 87.8/m3

Say, S/. 450- /m3

(Note 1):

The above does not include the raw water cost ( consisting of water source
development cost, raw water transmission facilities cost, operation and
maintenance cost of raw water, etc. on raw water supply ). Water sales price,
therefore, is recommended to include the raw water cost, in addition to the
above production cost, as far as water supply system business is based on the
self-supporting concept. '

{Note 2);

For reference, the present water tariff of CRM is given below. The domestic
~use rate is judged comparatively low; which is considered not to reflect the

actual production cost, but to depend on the public policy.

Water Tanff Table
{ Valid from : October 1991, CRM )

Water Tariff ( S/. per m3

Water Use . Domestic Commercial - Industrial
{ m3/month )

0- 10m3 25 150 500
11- 25m3 30 190 500
26- 50m3 66 . 250 500
51 - 100 m3 90 325 500

2101 - 500 m3- 120 - 425 500

501 -1000 m3 150 500 500

Source : CRM (Oct. 1991)
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7.

WATER SALES

By the analysis of the recent records on water sales of the Poza Honda System

operated by CRM, the following figures were found:

(1)

()

(3)

Number of connections as of April 1991 totaled 19,909, as brokendown below:

(Refer to Table C.7.1.)

- DOmestic ~-vummmamcasmcanans 19,742 Nos. (99.16 %)
- Industry/Commercial ------ 65 " { 0.33%)
- Preference (¥1) --w--mverenu- 98 " (049%)
- Especial (*2) -------------—--- 40" (002%)

Total 19,909 Nos. (100.0 % )

(Note): (*1): School, University, Institute, Hospital,
.Military'complex,-Sport stadium,
~ Police station, Prison, etc.
(*2): Small towns such as Vaidez, Sosote -
and San Francisco.

During the year 1990, from January to December, the sold water amounted
16,471,311 m3; of which domestic use shared 5,928,491 m3, that was 93.1%

{91.6%+1.5%) of the total, as brokendown below:
(Refer to Table C.7.2.)

Domestic ----—-—---—--——-—- 5,928,491m3/year (91.6 %)
Industry/Commercial ---- 349,105 " ( 54%)
Preference ------s-seumueu. 96,620 "  (15%)
Especial (for domestic) -- 99,095 " (1.5%)

Total 6,473,311m3/year (100 %)

(Note) : Especial : Domestic use in small towns.

Rate of the billed water was 55.3 % in the year 1990 (Jan.-Dec.), remaining the

unaccounted for water rate of 44.7 %.
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(5

(Note):

The billed water totaled 6,473,311 m3/year in the year 1990. On the other
hand, production of treatment plants amounted 11,715,000 m3/year in the
same period. Thus, the rate of the billed water was 6,473,311 / 11,715,000
m3 = 55.3%.

(Refer to Table C.7.2.)

The annual income of CRM by sale of water amounted 5/.125,043,526 in the
year 1990. The unit price of the sold water was $/.19.32 /m3 in the
average.(Refer to Table C.7.2.)

In October 1991, the water tariff was revised as shown in Table C.6.1. By the

new tariff, the unit sales price is estimated at S/.86.76 /m3 on the average.
(Refer to Table C.7.3.)
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Table C.3.1  Population Projection in the Service Area (1/2)

Municipality
by System . Population

Year 1990 2000 2010 2020
Poza Honda System
Honorato Vasquez 7,478 7,478 7,478 7,478
Ayacucho 7,159 7,267 7,267 7,267
Santa Ana 6,368 6,828 7,141 7,322
- do - Periferia 15,364 15,753 15,832 15,832
Sucre 4,442 4,883 5,261 5,558
- do - Periferia 10,471 10,471 10,471 10,471
Jipijapa. 32,225 39,090 46,495 54,226
- do - Periferia 10,004 11,485 12,812 14,083
Portoviejo 132,937 179,525 237,775 308,854
do - Periferia 20,528 . 20,528 20,528 20,528
Rio Chico 9,542 13,395 18,444 24,908
Pueblo Nuevo 2,736 3,067 3,371 3,633
Abdon Calderon 12,066 14,073 16,092 17,952
Alhajuela 7,029 7,029 7,029 7,029
San Placido 9,006 . 9,006 9,006 9,006
Rocafuerte 6,958 7,461 7,842 8,080
- do - Periferia 19,063 20,953 22,579 23,852
Charapoto 14,370 17,261 20,330 23,478
Crucita 8,268 11,833 16,611 22,872
Montecristi 9,642 11,697 13,913 16,226
- do - Periferia 19,994 23,549 27,195 30,792
Manta 125,505 163,660 209,294 261,742
do - Periferia 4,184 5,595 7,338 9,439
Jaramijo 8,024 10,322 13,021 16,108
Poza Honda System
Total 503,363 622,209 763,125 926,736
Chone System
Chone 41,439 52,271 64,661 78,436
~do - Periferia 22,359 22,691 22,691 22,691
San Antonio 0,859 7,120 7,120 7,120
Chone System &
Total 70,657 82,082 94,472 108,247




Table C.3.1 Population Projection in the Service Area (2/2)

Municipality _
by System Population SR
Year 1990 2000 2010 2020
La Estancilla System
Calceta 12,122 15,700 - 19,355 23,295
- do -~ Periferia 17,818 18,507 18,509 18,500
Junin 3,870 4,514 - 5,162 5,787
- do - Periferia 14,122 14,122 14,122 14,122
Canuto 9,815 9,914 9,914 9,914
La Estancilia 5,137 5,137 5,137 5,137
Tosagua 7,074 19,647 12,908 16,924
do - Periferia 15,859 19,238 22,883 26,688
Bachillero 3,708 5,056 6,762 - 8,869
Bahia de Caraquez 15,208 19,691 24,840 30,728
do - Periferia 6,113 9,910 15,762 24,595
San Vincente 12,612 18,579 26,848 -38,055
Estancilla System : L
Total 123,458 150,015 182,202 . 222,623
‘Grand Total 697,478 854,306 1,039,799 1,257,606 -

{ Whole Service Area )



Table C.3.2 Towism Population

Tourism: Population ( Persons/day )

2000

Year 1990 2010 2020
Crucita 500 1,190 1,900 2,822
Charapoto 1,427 3,514 5,690 8,450
- San Clemente 283 1,134 1,890 2,811
- San Jacinto Norte 572 1,190 1,900 2,822
- San Jacinto Sur 572 1,190 1,900 2,822
Manta 2,672 6,891 9,247 9,247
- Los Esteros 1,086 2,544 3,478 3,478
- Tarqui 1,086 2,917 3,889 . . 3,889
- El Murcielago 5600 1,410 1,880 1,880
Bahia 8,830 46,005 57444 58355
- San Vicente 6,410 12,820 - 12,820 12,820
- Bahia de Caraquez 283 - 1,134 - 1,890 2,811
- Napo 2,137 32,051 42,734 42,734
Total 13,429 57,600 74,281 78,874

Source : PHIMA



Table C.3.3(1) Unit Water Demand (Target)

( Daily Average Basis )

Unit Water Demand ( 1/person/day )

: Domestic * Industrial Total
Population Use Use '

: __(Target) " {Target)

Tess than 1,000 ‘ 150 - - 150

1,000 --5,000 180 - 180

- 5,000 - 20,000 - 225 23 248

20,000 - 50,000 300 30 330

50,000 - 100,000 375 : 38 413

100,000 and more - 450 : 90 540

Source : IEOS, 1991 . -

(Note) ;. -

- To be applied in the hotter zones, annual mean temperature in which exceeds 18
degree centigrade (C), such as the Manabi Province ( 25.9 C of annual mean
temperature in Portoviejo ). _

- -Including commercial use water.

- Including water loss and unaccounted-for water in theé system.

- Daily maximum demand = 150% of the daily average demand.

Table C.3.3(2) Unit Water Demand (Proposed)

{ Daily Average Basis )
Unit Water Demand (!/person/day)

Year Year Year Year
Population 1990 2000 2010 2020
{55%) (70%) (85%) (100%)
Less than 1,000 83 105 128 150
1,000 - 5,000 99 126 153 180
5,000 - 20,000 136 173 210 248
20,000 - 50,000 182 231 281 330
50,000 - 100,000 227 289 351 4i3
100,000 and more 207 378 459 540
(Portoviejo and Manta)

Source : PHIMA, 1991

(Note) :

- To be applied for projection in the service area.

- Including commercial use water.

- Including water loss and unaccounted-for water in the system.
- Daily maximum demand == 150% of the daily average demand.



Table C.3.4 Water Demand Projection (1/3)

Municipality - .. Daily Average Demand (m3/day)
by System

Year 1990 . 2000 2010 2020

Poza Honda System

Honorato Vasquez .-~ 814 © 1,100 1,413 1,762
Ayacucho : 779 01,069 1,373 1,712
Santa Ana. 693 - 1,004 1,350 1,725
- do - Periferia 1,672 2,316 2,992 3,730
Sucre -~ - : 352 : 718 . 994 1,309

- do - Periferia 830 1,121 1,979 2,467
Jipijapa - 4,691 7,676 11,759 21,276

- do - Periferia 1,088 1,689 2,421 ~ 3,318
Portoviejo © 31,586 - 57,681 98,225 158,442
- do -. Periferia 2,989 . 4,031 - 5,192 6,436
Rio Chico 1,038 1,970 3,486 7,809 -
Pueblo Nuevo P A Y B 328 o 637 856 .
Abdon'Calderon 1,313 2,070 - 3,041 4,229 ",
Alhajuela o 765 1,034 - - 1,328 1,656
San Placido . 979 1,324 . 1,702 2,122 .
Rocafuerte 757 1,098 1,482 1,904

- do - Periferia 2,074 - 3,081 4267 .- 5,620
Charapoto 1,563 - 2,538 ' 5,141 . 1,360
Turismo . L

- San Clemente 34 - 174 ' 306 .- 481

- San Jacinto Norte - - 69 182 308 483
- San Jacinto Sur 69 182 . 308 483 .
Crucita - -0 899 e 1,740 0 3,139 - 1,170
Turismo - Crucita 60 182 308 483
Montecristi 1,049 1,720 2,630 3,823

- do - Periferia 2,175 3,462 5,140 7,255 .
Manta 29,819 52,584 86,459 134,274

- do - Periferia 331 821 1,387 2,224
Turismo ' _ ,

- Los Esteros 156 389 563 595

- Tarqui 156 446 630 665

- El Murcielago 60 216 305 321
Jaramijo 873 1,518 2,461 . 3,795

Poza Honda System

Total 89,951 155.466 252,726 395.785




Table C.3.4 Water Demand Projection (2/3)

Municipality ' - Daily Average Demand (m3/day) ‘

by System _ -
Year 1990 ..2000 2010 2020

Chone System :

Chone 5,279 12,085 20,426 30,774 .

- do - Periferia 2,849 4,193 5,739 7,114

San Antonio 653 - 985 1,346 1,677

Chone System |

Total 8,781 17,263 27,511 39,565

Estancilla Systern

Calceta ' 1,154 - 2,173 3,658 7,303 -
- do - Periferia 1,696 - 2,561 3,498 --4,361
Junin 268 455 976 1,363
- do -- Periferia : 979 . 1,954 - 2,669 3,327
Camuto - 934 : 1,372 1,874 - 2,336
La Estancilla 489 T 971 1,210 .
Tosagua 673 1,335 2,440 3,987
- do - Periferia 1,510 2,663 - 4,325 6,288
Bachillero 257 700 1,278 2,090
Bahia de Caraquez 1,448 - 2,725 6,282 9,663
- do - Periferia 582 1,372 2,979 7,711
Turismo '
- Bahia de Caraquez 30 163 306 - 481
- Napo 269 : 7,692 11,538 : 12,179 -
San Vicente 1,201 2,571 6,790 - 11,930
Turismo - S. Vinc. 1,010 2,308 : 2,596 2,740
Estancilla System

Total 12500 30755 52,180 76,939




Table C.3.4 Waier Dermand Projection (3/3)

Grand Total

Daily Average Water Demand

Year_ 1990 2000 2010 2020

Total (Daily Average) 111,232 203,484 332,417 512,289
(m3/sec) (1.29) (2.36) (3.85)  (593)

Unit Demand (I/person/d) 161 238 320 407

Daily Maximum Water Demand = (Daily Average ) x 150%

- m3Ad m3/d m3/d - m3Md

Total (Daily Maximum) 166,848 305,226 498,626 768,434
B (m3/sec) (1.93) (353)  (577)  (8.89)
Unit Demand (/person/d) 239 357 480 611

Treatment Plant Cap'acity = (Daily Maximum) x 1.05 %

o ‘ m3/d - m3/d ‘m3/d m3/d
Total (Treatment Plant) 175,190 320,487 523,557 806,856

(m3/sec) (2.03) (3.71) {(6.06) {9.34)



Table C.4.1 Capacity Expansion Schedule (1/2)

Unit : mt’a/daj )

Existing Capacity to be Supplemented

Capacity . : o
Year/Period 1991 719932060  2001-2010  2011-2020
Poza Honda System
Daily Average 44,533  +110,931 +97,262 143,059
' (Accumnulated) (44,533)  (155464)  (252,726) (395785
Daily Maximum 66,800  +166,399 4145800  +214,589
"_(Accumulated) (66,800) _ (233.199) _ (379.080) __(593.678)
Treatment Plant 66,800 +178,050  +153,184- 4225318
"_(Accumulated) (66.800) (244 859)  (398.,043) (623.361)
La Estancilla System
DailyAve_ragé i 18,000 412,755 421,425 424,759
"_(Accumulated) - (18.000) _ (30755)  (52.180). _(76.939)
Daily Maximum 27000 419,132 432,138 437,139
" (Accumulated) (27,000)  (46.132) _ (78270) __ (115409)
Freatment Plant 27,000 +21,439 433745 +38,995
" (Accumulated) (27.000) _ (48439)  (82,184)  (121.179)
Chong System
Daily Average 7,067  +10,196 = +10,248  +12,054
" (Accumulated) (7.067) _ (17.263) _ (27.511) ____(39.565)
Daily Maximom 10,600  +15295  +15372  +18,081
" (Accumulated) ' (10,600) (25.895) (41,267) (59.348)
Treatment Plant 10,600  +16,590  +16,110  +18,985

" {Accumulated) (10,600) (27.190) {43,330) (62,315)




~ ‘Table C.4.1 Capacity Expansion Schedule (2/2)
( Unit : m3/day ) -

Existing | Capacit