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SUMMARY
(1) Introduction

The Master Plan Study on the Utilization of Water Resources in Parani State, in the
Federative Republic of Brazil (Herein after referred to as the “Study™) has been formulated
through the environmental Joint-Programming (JP) carried out between the Government of
Japan and the Government of the Federative Republic of Brazil to find and establish a project
that is necessary and worthwhile.

The purposes of the Study are: 1) to formulate a Master Plan for Water Environment
composed of water use plan for various water sectors, such as domeslic water, industrial
water, agricultural water, hydroelectric power generation, etc., and an improvement or
conservation plan for environmental issues, such as flood control, water quality, soil erosion,
~ ecology, etc., for the enlire area of the State of Parand for the target year of 2015, and 2) to
promote transference of technology to the Brazilian counterparis during the Study.

The Study is divided into three phases, as follows:
Phase - I.  To determine the methodology to formulate the Master Plan.

Phase - II: To formulate a Water Environment Strategy for the whole area of the State of
Parand, and select a pilot river basin(s) for the Phase 111,

Phase - IIE: To formutate the Master Plan for Water Environment for the selected pilot river
basin(s).

According to the purposes of the Study and the division of Phases, the study of domestic and
‘industrial water (herein afler referred to as “This Sector”} is also composed of three Sections,
as follows: '

1. Strategy for Parana State.
2. Master Plan for Iguagu River Basin.
3. ‘Master Plan for Tibagi River Basin.

The objectives of This Sector are: 1) to clarify the present situation of the water consumption,
2} to estimate the present water demand, and 3) to estimate the future water demand in the
years of 2005 and 2015,

In'this context Section 1 descnbes 1) present situation of domestic water consumption; 2)
projection for domestic water demand projection for the target years; 3) present situation of
industrial water consumption, and 4) industrial water demand projection for the target years,

. as a sirategy for Parand State; using the Homogeneous Micro Regions (MRH) as a regional
- unit in relation to domeslic and industrial water demand estimation. -

Section 2 describes: 1) present situation of domestic water consumption; 2) domestic water

- demand projection for the target years; 3) present situation of industrial water consumption,

. and 4) industrial water demand projection for the target years, as a Master Plan for Iguagu

- River Basin using the municipality as regional unit in relation to the domestic and industrial
water demand estimation, :

- Secnon 3 describes the same matter mentioned above as a Master Plan for Tibagi River Basin
using lhe same methodology of Section 2.

S-1-



And according to the Alternative Case, mentioned in Sectorial Report Vol. A - “SOCIO-
ECONOMY?™, this Sector describes the water demand estimation for |he Altemalwe Case in
each Section.

(2) Strategy for Parani State

1) Unit Water Consumption Rate

The Unit Water Consumption Rate for domestic water and mdustrsal water were studied and
estimated as shown below:

1993 | 2008 2015

_ . Category . Category . | Category |
Sector L A A N PR EL PO PO B
Domestic Residential oo} 85 70 125 00| 75 155 | 123 80
Water Non- 300 20f 15} 38| 30| 20f 45| 35} 25
{/person.day) Residential 30| 105 85 160 | 130 a5 200 160 | 105
Total
Industrial Walter _
(m’/day. US$3,000.00-VA) 0.059. - 0048 . 0.037
Remarks: (1): MRH of 1st category  in 1993 —--MRI 268, 281 and 282 : .
_ m2005and'20!5 MRH 268, 281, 282 8nd 288 ;
(2): MRH of 20d categary in 1993omeecnieeee s MRIE 269, 270, 27210 276, 27910 286 and 288 10 2N )
in 2003 and 2015—MRH 169, 270, 272 10 276, 279, 280, 283, 284, 286 and 26910291
{3} MRH of 3¢d catepory in 1993 o= MRH 271, 277, 278 and 287

in 2005 and 2015~ MRH 271, 277, 278, 285 and 287
{4): (VA) is Value Added : '

2) Water Demand of Parani Statcl’Base Case

The domestic water and industrial water of Paran State for the target years by Base Case was
estimated as shown below:

Sccior Domestic Water Industrial Water - ~ Total
Volume Volume : Volume
mw m'fsec % o | m¥see | % m? m/scc %
Years per day _pet day 7 per day _
1993 899,280 10,41 | - 100,00 | - 476,290 551 | 100061 1,375,570 | 1592 | 100.00
2005 £,338,100 1549 | 148801 724420| 838 152.10| 2,062,520 | 23.87 | 149.94
2015 1,902,100 2202 21051} 935070| 1082 | 19632 2837,170 | 3284 206.25

Remark: %% shows porcentage of invrease,

3) Comparlson bc(ween Base Case and Allernatwe Case

As a comparison between Base Case and Alternative Case, lhc domestlc water for urban
population, industrial water and reduction volume of MRH 268/Curitiba in 2015 was
estimated as shown below;

Water Demand (m’/day)

© o Urban ‘Domestic | Industrial | Total Water
B . : . Populalion Water Water | - o -
Base Case 3,112,700 622,5401 . 475250 | . 1,097,790
Alternative Case _ . 2,647,700 529,510 | 404,950 934,490
Reduction 365,000 93,000 . 70300] 163300




Regarding This Sector, the following matters were taken into consideration:

- The unit water consumption rate of domestic water will be increased in proportion
to the increase of GDP per Capita (shown in Figure-1.3).

- The unit water consumption rate of industrial water per US$ 1,000.00 of Value
Added (GDP of 2™ Sector) will be decreased in accordance to the increasing of water
recovery rate (recycle use rate).

{2) Master Plan for Iguacu River Basin

1} Zoning of (he Study

The Study zoning for this Section is composed of 101 municipalities.
2} Unit Consumption Rate

The unit consumplion rate of domeslic water per mwunicipality was estimated per two
categories: 1) large-medium size municipatities and 2) other municipalities, per MRH, and for
the unit consumption rate of industrial water was considered the same figure considered in
Strategy for Parana State.

3) Water Demand for River Basin / Base Case

The domestic water and industrial water for this river basin, in 1993, 2005 and 2015, by Base
Case was estimated as shown below:

Sector Domestic Waler Industrial Water Total
Volume Volume Volumg
m? m/sce % n’ mfsec % m’ in/eoe %
Ycars per day per day per day
1993 423,480 490 1{ 100,00 | 294800 3.41 | 100.00 718,280 8.31 | 100.00
2005 674,250 7800 159.22 | 434.950 504 | 4754 11092001 1284 ] 154.42
2015 986,130 11.41 232.86 556,330 6.44 ] 18371 | 1,542,460 1785 2144

{3) Master Plan for Tibagi River Basin
1) Zoning of the Study

The study zoning for this Section is composed of 43 municipalities.

2} Unit Consumption Rate

The unit consumption rate was estimated by the same method of Section (2).

(3) Water Demand for River Basin / Base Case

The domestic water and industrial water for this river basin, in 1993, 2005 and 2015, by Base

Case, was eslimated as shawn below:

Domestic Water

Sector Industrial Water Total
Volume Volume Volume
m’ m/sec % w w¥see % m’ m¥/sce %
Years per day per day per day
1993 152,330 1.82) 10000 15,150 0.87 | 100,00 232,480 2.69 | 100.00
2005 235,320 27 149.57 116,280 1.35] 15473 351,600 $.07 ] 15i.24
2015 332,150 385 21112 146,410 169 | 19484 478,570 554 ] 205.85
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CHAPTER | STRATEGY FOR PARANA STATE
1.1 Domestic Water
1.LLLI  Present Situation of Domestic Water Consumption

(1) General Situation and Data Source

The domestic water supply service in Parana State (mc]udmg sewage service} is divided into
three (3) undertakers, as follows:

1-SANEPAR  : - Sanitalion Company of the State of Parana
(Companhia de Saneamento do Parand)

2-F.N.S. : - National Health Foundation
(Fundag¢do Nacional de Salde)

3 - Other Organs ; - Autonomous Municipalitics
~ (Municipios Independentes)

These organs divide the water supply service per municipality. According to a report by the
- Pan-American Health Organization and World Health Organization, “Sector Analysis of
Water Supply and Sanitary Sewage”, the number of munichpalities served by SANEPAR is
gradually increasing. In 1970, there were 15 municipalitics served by SANEPAR; 271
municipalities were supplied by SANEPAR in 1984 and, in 1993, there were 316
municipalities served by SANEPAR.

The number of municipalities, the target service population by these three organs, the
water service population, and the service percentage by SANEPAR are shown in Table -
1.1. The location of municipalities by these three organs is shown in Figure 1.1. Thelist
of municipalities and ihe target population by E. N. 8. and other organs, is presented in
Table - 1.2. :

1) Information

According to Table - 1.1, SANEPAR has nowadays a predominant paricipation in water
supply service. In terms of municipality, SANEPAR serves 316 municipalities {approximately
85% of the State’s total number), regarding target service population, 7,860,000 inhabitants
(approximately 92% of Parana State total populalion) is the present goal to be accomplished
by SANEPAR in terms of domestic water supply and sewage facilities. Therefore,
information and data, related to domestic water consumption, were provided by SANEPAR,
and these records were used for the Study of “This Sector”.

2) Zoning for the Study
SANEPAR has its own administrative network, described as follows:

Headquarters in Curitiba; Five (S) Superintendencies and Fifteen (15) Regional Oflices to
manage the company’s locat operations and services.

For the purpose of this Study, the reQional unit for zoning will be the MRH (Homogencous
Micro Region), as defined by the Team in Sectorial Report (A) - SOCIO-ECONOMY.
Therefore, the regional division used by SANEPAR will not be considered.
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Table - 1.2 List of Municipalities not Served by SANEPAR per MRH - 1993

Population - 1993
No. and name of MRH Name of the Ciy Utban - . - Rural Total
MRH 2688/CURITICGA Rio Branco do Sul*® 20,104 . 8,191 28295
llapervge (°1) 5017 . 59316 10,953
NMRH 26970 FARANAENSE Antonina? 1),85¢% ) 2,980 16,8391
Paranagus®® 96,886 13,500 110,386
MRH 27MALTO RIDEIRA Doutor Ulysses!* 408 4,627 5,035
MRH 274/C JAGUARIAIVA Tegwarialva® 21,644 5,803 27,447
MRH 279NV IACAREZINHO Abatia® 5,428 4,964 10,392
Bandeirantes®* 24,950 9.323 . 34213
Hambarac4** 6,532 341 10,003
Nova Fétima** - 6,093 - 2265 - 8,364
Ribeitdo Claro** 6,197 4997 L9
S. Anténio do Paralso®* £.210 t,168 2,378
Sertaneja® 4,941 1,707 6,648
MAH 280/A1g ASSAL Jataizinho* £,5635 1518 - 10,48
Nova Santa Barbarat? 205 1,552 "3,667
Santa Cecilia do Pavao* - 2,639 2,141 4,780
: : 8. Jerdnimo da Serra®* 5.234 S 1795 13,020
MRH 281/ N.LONDRINA Alvorada do Sul*? 5,953 IR N ¥ i) 9,323
Angulo®* 1,634 754 2,438
Colorado®* - 16,501 3,004 19,505
Fléridat? 1,745 194 2,139
tbipora? 32,425 4,079 " 36,504
lguaragu** 116 668 3404
Jaguapia® 7789 2,72 10,561
~ |Lebato® 3035 453 3 ERE
Miraselva*® : 3223 2,064 5,287
Munhoz de Mello®** - 2,023 F446 3469
N. Senhora das Gragas*® 2278 L7 3,398
Pitangueirag®® 1,222 - Le18 2,240
Sertandpolis?* 16,188 ' 1,842 14,030
MRH 282/IN.N.MARINGA Marnialvat? 16,755 6,027 - 22,782
Sarandit® 52,105 ‘ 1,708 - 53,813
§. Jorge do Ivai? . 4,344 1464 ‘5,805
MRH 283N Novis PARANAVAT Jardim Olinda® 1,095 ELY 1,437
Faranapogmat ¢ S 2110 41 2,531
Pres. Castelo Branco®® 2317 1,258 3,575
Santa {zabel do {vait? T 5,874 3.026 - . 8,900
Santa Monicat® 728 : 2,194 2,922
Terra Ricat? 40,521 3157 13,626
MRH 284N N APUCARANA Kaloré®?* 2,862 o 3455 6317
Marumbit 09 NI 4,800
MRH 285N Novis UMUARAMA Fussara®* 5,054 1,148 6,202
Japurs® 4,363 34977 7,855
MRH 286/C MOURAO Mariluz® 8,237 ) 2417 10,654
Peabiru® 9215 . 4,343 13,258
MRH 28/PITANGA Mato Ricot? 383 5631 6,019
MR 288/Exir.Qeste PARANATLNSE Entre Rios do Oeste*? 096 1842 2,838
Mal. Candido Rondon®® 277 11.914 33,631
Mercedes'* N 3,346 4,018
Palo Bragado*'* 1,386 2046 3,432
Quatro Pontes** . 1,136 2,417 3,583
Tuplssit? 5,368 . 3,154 8,522
MRH 289%/Sudoeste PARANAENSE Barracdo*? 4,885 . 9,14% 13,655
_ hapejara® 3562 - 4,501 8,865
MRIT IV GUARATUAVA Candsi (° 1) LE1L LIS S U I ¥ [
TOTAL 433571 - 205,940 694,543

Sovrce ; APC/SANEPAR, IPARDES

Remark: {*) Municipality served by FINS {17 mumcnpelmcs)
{**) Municipality served by ofganization (36 muritipalities}
{*1) These two munmpah\les (llapctugu and Canddi) began lo be be sencd by SANEPAR in 1994
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(2) Present Water Consumption Volume

Present water consumption volume is one of the most fundamental information for water
demand studies. The main information and data related to water consumption in Parana State
was provided by SANEPAR’s Commercial Division and APC/SANEPAR (Section of
Planning and Coordination Assistance - SANEPARY), as follows:

_- Monthly data about consumption volume divided by Category of users (consumer), such as

residential, industrial, cornmercial and public use in Parand State in 1993.-

- Monthly data about consumption volume divided by Category of user mentioned above and
per MRH in 1992 and 1993.

- Number of residential units pec MRH supplied by SANEPAR and inhabitants per residential
- units per MRH estimated by SANEPAR. ' '

According to the information and data mentioned above, an essential iten: concerning present
unit consumption volume was arranged, by dividing the consumption in two categories. 1)
residential water and 2) non-residential water (commercial use and public use) as presented in
Table- 1.3.

However, the following items should be noted:
1) Water Service Population (populagio atendida)

Presently, SANEPAR has data about the number of water meter or connections {ligagdes)
and number of residential units (economiz), and the consumption volume per category as
mentioned in the previous section.

~Water service population is estimated by the number of residential units multiplied by the

average of inhabitant per residence. In 1993, SANEPAR estimated the average of inhabitant
per residence in 4.08, but according to IBGE's information of the “CENSO
DEMOGRATFICO” - 1991 - PARANA (Demographic Census - 1991 - Parana), in the year of

1991 this figure was 3.91 person per residential unit in the urban area of the State of Parana.

It means that the water service population has approximately from 3.50% to 5.00% of
tolerance from the starting point of the estimation included in this Study, and that the unit

consuniption volume has also from 3.50% to 5.00% of tolerance.

2) Variation of Water Consumption Volume and Unit Water Consumplion per Month

Based on data provided by APC/SANEPAR, mentioned abave, the variation of water
consumption volume and unit water consumption volume per month in the selected MRH,
from a viewpoint of its location, water service population, service percentage, etc., are shown
in Table - 1.4 and Figure - 1.2.

It shall be noted that the variation between maximum consumption and average consumption
in the State of Parand is approximately of 12% but, for example, MRH 283/N. Novis.
Paranavai had this percentage raised up about 25%.
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1.1,2  Estimation of Unit Consumption Rate

(1) Present Unit Consumgption Rate

1} Average Unit Consumption Rate of Parand State

a) Average Unit Consumption Rate for Urban Papulation

Based on Table - 1.3, average unit consumption rate for urban population, divided in
residential water and non-residential water was estimated as shown in Tablc 1.5,

b) Average Unit Consumption Rate for Rural Popmahon

The residential water for a part of people who live in rural areas of Parana State has been
served, nowadays, by a water supply system of undertakers, but figures for estimation of unit
consumption rate as, for example water consumphon volume and water service population,
were not available.

Therefore, regarding the unit consumptlon rate for rural population, it was decided to use the
following criteria for the Study:

- unit consumption rate of residential water is the same figure of the MRH of the 3rd categdiy
shown in Table - 6.3. :

- unit consumption rate of non-residential water is zero.

The estimated average unit consumption rate for rural population is also shown in Table - 1.5.

Table - 1.5 Average Unit Consumption Volume and Avera ge Unit Consumption Rate of Parand State - 1993

_ Urban Population o Runl Populat:on -
i o BooResidentaf Water " TET T Resdentaf Water 0T NeaResiontial Water
i Ave rage Average Aver a2 “Avi erabc £ Averige Averape
Consumplion | Consumption Consumption Consumplion Consumption Consumplion | Consumption | Consumplion
Volome i Rate Volure i Rate Volumne ~ Rae i Volume Rate
. (‘j‘*—‘mﬂ 517) pecsonden) i (Vperson dey) | (Vpemon.day) b (Mperson.day) 1 (Vperson.day) § (bperson. d*}) Mpgrson day) |
$0.00 21 i 25,00 o dala M i no data (o]

Sowce TaMe 1 3
2} Unit Consumption Rate per Region (MRH) _
a) Unit Consumption Rate per MRH of Residential Water for Urban POp‘llatfon

According to the arranged data of unit consumption volume per MRH, shown in Table - 1.3,

considering service percentage of water supply by SANEPAR per MRH, GRDP per Capita

per MRH (shown in Table - 1.16) and the degrees of concentration of population for utban
areas (shown in Table - 1.14) the unit consumption rate per MRH was estimated by classrf‘ymg

the 24 MRH into three categories, as presented in Table - 1.6,

However, it should be noted that each unit consumption rate was estimated by adjusting the
figure of average unit consumption rate multiplied by the total urban population and each unit
consumption rate per category multiplied by the urban population of each category. -

b} Unit Consumption Rate per MRH of Non-Residential Water for Urban .Pop'ulalion

This unit rate was estimated for each category mentioned above, approximately in the same
proporlion between the average unit consumption rate of residential water and non-residential
water, also by adjusting it tentatively to the total water demand calcutated by multiplying the
average unit consumption rate by the total urban population, as shown in Table - 1.6.



¢) Unit Consumption Rate of Residential Water per MRH for Rural Population

As the cconomical and social characteristics of rural population in each MRH were not
available, the unit rate was estimated considering the same amount for all MRH, being this
‘rate the one of the MRH classified in the 3rd category, as shown in Table - 1.6.

Table - 1.6 Present Unit Water Consumption Rate per Region (MRH) - 1993

Unit Consumplicon Ratz (1 / person . day)
Residential Non-Residential “Total Domestic
Water Water Water
Lhsification | & NOOof MRIL e e o '
st Category “WRTE 268, MRIT 28},
s mansnnn d R 282 10000 .. ..3000 e 13000
- i IndCategory MRIT 265, "MRii 370, : : :
Urban MRIH 272 to MRH 276,
Population MRH 279 to MRH 286,
................................. MRH 28810 MRH 291 8300 .. 2000 e 10500
3nd Category MRIEE271, MRi 297,
vveevremegernienn MRIL 278, MRIL 28T 000 13.00 e 3500
Average of '
o o FHAPASIAE & e 000G 02300 b IS0
Rural - ’
Popalation At MRH 79.00 : 0.00 7000

Source: APC:SANEPAR

{(2) Future Unit Consumption Rate

1) Average Unit Consumption Rate of Parani State

a) Average Unit Consumption Rate of Residential Water for Urban Population

It can be considered that the unit water consumption rate of residential water is mainly
influenced by the living standards and life style of the society as, for example, the
household income and the place people live.

In this study, the recent trend of the household income, or personal income, in the State of
Parana, could not be collected. Therefore, the GDP (or GRDP) per Capita has been used
as a parameter for the analysis of water demand projection.

GDP per Capita of Parana State was estimated at approximately US$ 7,000.00 in 2015,
excluding the contribution of hydroelectric power stations (shown in Table - 1.16). As
this value is very high, there were no parameters in Parani State to achieve a precise
projection. Therefore, data of unit consumption volume and GRDP per Capita in
developed countries was also collected for this study, as shown in Table - 1.7,

“Table - 1.7 Relation between the Unit Water Consumption Volume of Residential Water and GDP per
Capita of Déveloped Countrics in 1985

~ Name of the Country Linit Consumption Volume GDP pev Cap:ta (US$)
United Kingdom 811000
Gennany 10.237.00
Sonfce: Present SHtuation of Major Water Utifxties in the World' Japan Water Works Association and World Statistics Div. Statistics of

Management & Coordination Ageney Japan

Remask: )ata of Japan is the Average Volume of the Country, data of UK is the Average Volume of the Citios of Nodhwest, Nocth
Umbrtan, Southwvest, Thanmws Welsh and Yerkshire, and data of Geomany is the same Velume of (he cities of Frank furt and
1amburg.

In order to estimate the trend of the fulure unit consumption rate, the correlation between unit
consumption volume and GDP { or GRDP )} per Capita was figured as Figure - 1.3, using the
wnit consumption volume and GRDP per Capita (shown in Table - 1.16) of 19 MR, and the
same data of three developed countries mentioned above.
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Figure - 1.3 Trend of Corr¢lation between Unit Consurplion Volume and GDP (or GRDP) per Capita

Based on Figure - 1.3 (Trend of the Correlation between Unit Consumption Volume and GDP
{or GRDP) per Capita) and the estimated GDP per Capita of Parana State in 2005 and 2015
{shown in Table - 1.16) the average unit consumption rate in Parand State for urban
popultation in 2005 and 2015 was estimated as shown in Table - 1.8.

b) Average Unit Consumption Rate of Non- Remdemlal Water for Urban Populauon

This unit rate was considered to increase in the same proportion of residential water and
non-residential water in 1993, and is also presented in Table - 1.8,

¢) Average Unit Consumption Rate f‘or Rural Populanon

This unit was estimated accordmg to the criterion for present average unit consumpllon rate
for rural population, and is shown in Table - 1.3.

However, it shall be pointed out that future administrative changes in the pohc:es of waler
supply and water charge were not considered for thas estimation.

Table - 1.8 Average Unit Consumpuon Ratc of Parand State - 2005 and 2015

2008 015

- l'

opletion | Rural ‘Population T Ukban Population, . 1 Rual p‘,pum,m

“Residential | Residential 1 Residential Residential | Residential Residontial Residential Residentinl

Water Water Water Water Water Water © Water Water

day i ) N

115

i

(Vperson . %(l.'pcsson.day) (Lperson . {V'person. day) 1 (Mporso, day) § (Vperson. day) (Vpsrson, day) | (Vperson. day)
+
H
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2) Unit Consumption Rate per Region {MRI{) - 2005 and 2015
a) Unit Consumption Rate per MRH of Residential Water for Urban Population

This unit consumption rate was estimated per category (shown in Table - 1.6) (not per each
MRH) by using Figure - 1.3. For example, 1st category (MRH 268/Curitiba, MRH 281/N. N.
N. Londrina, MRH 282/N. N. Maringa and MRH 288/Extr. Oeste Paranaense) was estimated
based on the average GRDP per Capila of these four MRH. The vnit consumption rate of
these three categories was adjusted tentatively to the total water demand calculated by
multiplying the average uml consumption rate (shown in Table - 1.8) by the total urban
population.

b) Unit Consumptuon Rate per MRH of Non-Residential Water for Urban Population

This unit consumption rate was estimated using the same method of estimation of the present
unit consumption rate of non-residential water (Section - 1.1.2 (1) 2) b)). '

¢) Unit Consumpﬁon rate per MRH of Residential Water for Rural Population

As in the case of the present unit consumption rate per MRH, this unit rate was estimated
considering the same figure of the MRH classified in the 3rd category for all the MRH.

Unit consumption rate of residential water and of non-residential water for urban population
and unit consumption rate of residential water for rural population in 2005 and 2015 are
summarized in Table - 1.9,

Table - 1.9 ° Unit Consumption Rate per Region (MRH) - 2005 and 2015
. : 2005

215

Residential Mon | dotsl  {Residentiat}  Non Total
Water Residential | Domestic Water Residential i Domestic
Water Water . Water Watee

UniRate | UnitRate | UnitRate § UnitRate I UnitRate | Unit Rate
Classification {No. &rd Name of the MRH ) Wp.d Gp. @ | Qp.d p.dy i (Up.d)

e e e e e RS
T MR 281N N LONDRINA

o . Categxry  IMRH 283N N. MARINGA _ .
Uritan MRH 2B3/Extr Oeste PARANAENSE 1 35 160 155 45 200

Popuhtion | INRI| 2690, PARANAENSE
MEH 23VALTO RIBEIRA,
MRII27%C. LAPA
MRH 273/C. PONTA GROSSA
MRI 274C. JAGUARIAIVA
MRH 2755, MATEUS o SUL
. IMRM276Col IRATI i

2rd MRM 279N, V. JACAREZINIIG
Categwy  |MRH 280Alg ASSAS
MR 283N, Novis. PARANAVAS
MRH 284N, N. APUCARANA
MRH 286CAMPO MOURAO
MR 289/ Sudoeste PARANAENSE
MRH 20G/GUARAPUAVA .
MRH 291/ MEDIO IGUAGU 10 30 13 125 35 160
L S

%d MRH 277ALTO Ivat
Category  IMRH 278N, V. WENCESLAU BRAZ
MR 285N, Movis. UMUARAMA, : :
_ MRH 262 PITANGA 75 0 5 5 25 105
: AVEMGEOFPARANA snm-: R T " I
RURAL POPUTATION - R

Remak:  (ip. d) = ter‘person . day

ol g
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1.1.3  Water Demand Projection
(1) Water Demand Projection for Base Case in 1993, 2005 and 2015

The water demand for the target years was estimated by multiplying the estimated utban and
rural population per MRH of each year (shown in Table - 1.14) by the unit consumption rate
per MRH of the corresponding year, and is presented in Table - 1.12(1), Table - 1.12(2) and
Table - 1.12(3).

(2) Water Demand Projection for Alternative Case i 2005 aind 2015.

As mentioned in Main Report I, Alternative Case was §0nsidered as follows:

1) Alternative Regional_DévéIopineni Plan and Alternative Socio-Economic Framework

a). Future Socio-Economic Framework in Curitiba Metropolitan Area |

Based on the study of phase 11, concerning the water'develo_p ment in the Metmpolitaﬁ Area of
Curitiba, the balance between water demand and water supply will be very tight. In addition

1o that, problems in water quality, solid waste and other envnronmental issues w;ll be en!arged
1o the extent of threatening human life. : :

As mentioned in the previous Seclion, it is estimated that in the year of 2015 MRH
268/Curitiba will need a great amount of additional social infrastructure on which more than
one million people live. It is also foreseeable that large areas of useful fand and basic
infrastructure will be required to crable this MRH to cope with the several problems that will
be caused by the increase in economic activities, by three times, up to 2015,

b) Alternative Regional Development Plan

To solve the problems above, or to avoid the foreseeable problems mentioned above, JICA
Team proposes an alternative regional development plan, as a strategy, with a concept of
decentralization of socic-cconomic activities. It will be necessary to restrict the number of
emigranis to Curitiba metropolitan area and to distribute them to the big MRH which have
medium local urban centers, such as MRH 281/N. N. Londrina, MRH 288/Extr. Oeste
Paranaense, MRH 282/N. N. Maring4, MRH 273/Campos de Ponta Grossa and others, which
have the capacity and possibility to accept these immigrants.

(i) Outline of the Alternative Plan

Considering the concept inentioned above as well as the present reglonal economic activities,
an outline of the alternative plan is composed as follows:

Composition of Three Urban Complexes.

a) MRH 281/Londrina and MRH 282/Maring4

To compose the urban axis /Londrina - Manngaf with the nelghbonng mumc:pahtles
including part of MRH 284/Apucarana, as ocnier of the north region in the State of
Parana.

b) MRH 288/Exly. Oeste Paranaense (Cascavel)

To compose the urban axis /Toledo-Cascavel-Foz do Iguagu/ as the center of the
west region in Parani State.

- 1-12



¢) MRH 273/Ponta Grossa

To compose the urban axis /Ponta Grossa-Castro/ as a new dcvelopmcnt region
near the metropotitan area of Curitiba.

It is needless to say, however, that this plan is still in a level of strategy and it is necessary to
study this plan furiher on from the political and administrative point of view.

c)' ~ Alternative Socio-Economic Framework
{i) Restriction and Distribution of the Number of Emigrants

According to Table - 1.14, the increase of urban population in MRH 268/Curitiba is estimated
in approximately 1,163,000 people, with an annual growth rate of 2.15% from the year of
1993 to the year of 2015. In order to find the reasonable ratio of restriction, the ratios of 30%,
40% and 50% were studicd, respectively, relating them to the growth rate of the four main
MRIT and the State of Parana.

As a result of this study, the ratio of 40%, which is equivalent to 253,000 emigrants in 2005,
and 465,000 emigrants in 2015, and to about 15% of the estimated urban population of each
year, is considered reasonable o be distributed to the four large MRH (MRH 273/Canipos de
Ponta Grossa, MRH 281/N. N. Londrina, MRH 282/N. N. Maring and MRH 288/Extr.
Oeste Paranaense - Cascavel, Foz do Iguagu, etc.), according to the proportion of eachurban
population in 2005 and 2015.

(ii) Distribution of GRDP/Secondary Sector and Tertiary Sector in MRH 268/Curitiba

Consequently, 15% of the amount of the GRDP by Secondary Sector and Tertiary Sector in
MRH 268, equivalent to 1,950.00 million US$ and 750,000 million US$ in 2005 and 5,100.00
million US$ and 1,900 million US$ in 2015, would be distributed to the same four large MRH,
according to the same method mentioned above.

The restriction of MRH 268 and distribution for the four large MRH in 2005 and 2015 are
shown below in Table - 1.10.

Table - 1,10 Restriclion and Distribution of Urban Population, GRDP (Sccondaq and Tcmary Sector) and
GRDP of Sccondary Scctor, in 2003 and 2015

TGROE GRDP of GRIDP GRIP of
No. and Name of MRH *% Urban (2nd and 3rd 2nd Sector % Urban (2nd and 3rd nd Seclor
Population Secton) million Popatation HE
. crigirrerrchenn- O LIS L3 :
(MEI26E Curinba | LAZE3000) GAR000) 2 K000
- Grossa el IR R0 A ] Hoowo | f.1a0
MRIZEENN
B . SRS W2 -
!\(R]-l 338- Tr. t')v".le
Paranaense 35N 20,300 J00.00 265.00 3580 170,200 1.5 00 £35.00

Remark- *ois percentage of distribution per MRH

© Vhe valwes of GROP of Secondary Sector and Teriary Sector are in mittion US$
2) Estimated Water Demand

According to the concept mentioned above, and based on the estimated population per MRH
by Alternative Case (shown in Table - 1.15), estimated domeslic water demand for
Alternative Case in 2005 and 2015 was shown in Table - 1.13(1) and Table - 1.13(2),
respectively.
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(3) Comparison of Domestic Water Demand between Base Case and Alternative Case in

2005 and 2015

As the comparison, the difference of the domestic water demand between Base Case and
Alternative Case in 2005 and 2015 is shown below in Table - 1.11.

Tablc - £.11  Comparison of Dowicstic Water Demand betwosn Base Case and Alicraative Case in 2005 and 2015

a 2005 B T T T T U ST T DY TP, 1 2015  ERLLLLEYERE P I PESSTTY
" Domastic Water Domand - (Devreasg) - - “Domestia Water Deniand ([‘)s.\:reasé")mm'
o (m’!da\) N o 5 Am /day) o
“Hase Case Altemative Increase Base Case | Alternative Icease
[SSRROUUUTSNY NN FUE o S W (o'day) i g Case 1 (e
(MR 268 Curits anI607TUNTEN0 b A00) T 6, 540....,5‘....” 0 i 93000y "
KRl 273°C Ponta Grosca $1,360 62,190 5430 1707703 890 16,720
MRIT 28174, N. Londrina 149,710 162,380 12,670 220,740 I 249,180 28,440
MAH 282NN, Maringd $2,760 25,170 7,410 132,840 1 149960 17,120
RN 288 F s, Ovsle Paranacnse 171,050 183,450 14,440 264,100 i 198,140 34040
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L2 Industrial Water
1.2.1  Present Situation of Industrial Water Consumption
(1) General ‘

~ The study for industrial water demand is to be done by using the following information,
generally:

- Present water consumplion volume and water recovery rate of factories by
industrial type '

- .Value added of factones by industrial type
-... GDP (GRDP) of Secondary Sector {Industrial Sector)

Usfortunately, the Team oblained very little information about industrial water consumption,
and the information obtained is shown below: -

-SANEPAR:  approximately 7,900 factorics with consumption volume are
listed by category of consumption volume per montk;

-JAP: 563 factories with applying consumption volume are listed as
granted (per river basin and per municipality);

932 factories with present water consumption volume and

effluent volume were listed per. river basin and per municipality in the

inventory of water resources in Parané State (but the inventory is
‘incomptlete); '

-SEIC: : the number of factories in Paran4 State (approximately 25,600
units) per MRH and by industrial type in 1993 are listed.

Therefore, in the Study the present indu'_slrial water consumption can roughly be estimated.
~ (2) Water Consumption

For the time being, the followmg resu!ts could be achieved accordmg to the analysis made
with the mformauon mentioned above

- 563 factories granted for water use: approximately 476 000 m*/day is estimated, _
as intake volume;

- 932 factories listed in the inventory of water resources in Parand State:
approximately 900 factories are using 362,000 m*/day, estimated by the sewage
discharge volume or 8 hours/day of average operating time of the water pumps, -
and added drinking water (5%) the volume estimated is of 401,000 m*/day,
approximately;

- water from water service undertakers (SANEPAR): 7,900 factories are using
960,000 m’/month (41,000 m¥day). Among these factories, 216 factories
(2.60%) use more than 500 m*/month (average consumption 153 m’/day), other
7,680 faclories (97.40%) were factories with small consumption, using an average

of 1.65 m¥/day.
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1) Estimated Present Water Consumption Volume

Present water consumption volume is estimated by classifying the total numbcr of factorics
(25,600 units-listed by SEIC) into three categories, as follows: :

- Large Consumer: 900 factories with total consumption volume of 401,000

m'/day, which are listed in the inventory of IAP.

- Medium Consumer: 8,800 factories supplied by water service undertakers
with total consumption volume of 46,000 m*/day (7,900
factories supplied by SANEPAR + 900 factories

supplied by other water service undertakers).

15,900 factories with total con'sumpﬁ:on.volume of 27,000
m*/day (approximately 1.65 m*/day . factory, considered as
factory with small consumption supplied by SANEPAR).

. Small Consumer:

The present water consumption is sunmarized as shown below in Table - 1.17.

Table - 1.17 - Present Industeial Water Consumption Volume - 1993

 large ) Madium Small ; Total
e onsomer | Consumet e Consuner reereeeeereeraens
| Number of Etablichmants SN . .o, N 5800 i IR 15900 e 3OO0
Consump! iont Volume (m NE day) 401,000 46,000 : : 27,000 474,000

1.2.2  Estimation of Unit Consumpllon Rate

(1) Present Average Unit Consumption Rate per Value Added (V.A.)

Based on the estimated present industrial consumption volume (shown in Table- 1.17) and on
the estimated value added of Secondary Sector, excluding the contribution of hydroelectric
power stations (shown in table - 1.24), the present unit consumption rate is estimated below:

474,000 m*/day + 8,072.80 miltion US$ = 0.059 m’/day 1,000.00 US$ (V.A)

(2) Future Averagé Unit Consﬁmpiion Rate per Value Added (V.A)

For the estimation of future unit consumption rate, one of the most fundamental information is
the water recovery ‘rate of industrial water. However, this information is not available
presently. Therefore, this unit rate is estimated applying 50% of the industrial water recovery
rate (75%) in 1993 of Japan, for the target year 2015. In other words, future average water
recovery rate of industrial water in Parani State is estimated by an increase of 19% in 2005
and 37.5% in 2015, respectively. The estimated average unit consumpuon rate is shown
below in Table - 1.18.

Table - .18 Average Unit Cbnsumption Rate per Value Added - 1993, 2005 and 2015

Unit Rate - 1993
U'nit Rate with Present
Reoovery Rate

ey USS100000¢V.AY b

0.059

Unit Rate - 2005
Increase of Water Revovery
Rate: 15%

ey USS 1000C0CVAY 3
0.042

Unit Rete - 2015
Increase of water Recovery
Rate: 37.50%
m¥day, USS EOO000(VA)
0037

And as areference, information of Japan about average unit consumptton rate per value added
in 1985 and 1993, and unit consumplion rate per value added by industrial lype in 1990 are
presented as Table - 1,19 and Table - 1. 20, respectwe!y
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Table-1.19 Unit Consumplion Rate of Industriat Water in Japan - 1985 and 1991,

Water Recyeling Fresh Water

Consumplion Rat% Consumplion
GDP GDP by Sevondary Wates Demand Rate m'/day (e0) Rate m/day
Million US$ Sector USS 10° m*/day 1,000.00 - 1.000.00 -
¥ear ST USS{VA) LS$(VA)
. Vatue Miklica § ¢® Factory Other Tolal
uss " unit more factory
than 30
.............. F T e T LI TETITILE LLL LI L I A ““ke" Mkwrabrnanan LT T T S T D
1344251 444,616 137300 T 19.730% T 157050 0.353 0.090
LIRS E (234347 1 {776,610) | ‘...3.3,.;})... 020N LW TAS L4008,
: » ) : ;
1991 3 A3M6ALLE 072,852 1 320 % 49100 ;M40 1705205 VB LLLTe0 0.038
W mmge BN 753 (0.045)

Sorce: World Statistics ( 1994) Div. Statistics of Management & Coordination Agency Japan
Census of Water Resoutces (1994) Japan Land Apency
Remark: 'mestlmated number
¢ ¥Win percentage of pamupahon of Seoondary Sector in GDP (Smmdmy Seclor not includes the construction %\1«)
: USS 100 = 23R.54 Yen (1985), and USS 1.00 = 136.67 Yen (15%1)
v ) i 1985 was caloulated using the Exchange Rate of USS 1.00 = 13667 Yen (1991)
e, A\'erage of Water Consumption Rate and Fresh Water Consumption Ratz were calculated using the Exchange Rate of
LiSS 1.00 = 136.67 {1991}

Table - 1.20  Unit Consumption Volume of Industrial Water per Type Acﬁvily in Japan / 1991

Code _ Type ol Activity Consumplion Recycling Fresh Water
- Volume m3/day Rate (%) Consumption
USS 1,600.00 (VA) Volume m3/day
. US$ 1,000.00 {VA)
12 [Food Production 0095 38.1 0.059
13 [Beverage and Tobacco Production 0.070 296 0.049
14 [Testile Production 0.230 20.7 0.182
15 [Clothing Production ' 0.008 0.6 0.008
16 |Wood and Lumber Production 0.015 153 0.012
17 |Furnitur¢ Production 0.008 114 0.007
18 |Wood Pulp and Paper Production 0.884 43.3 0.501
19 |Editorial and Graphical At Prod. 0.0§3 76.9 0.003
20 |Chemical Production 0.594 81.4 0.110
21 |Refinery of Oil and Coal 1.6t5 83.2 £.191
22 |Plastic Material Production 0.1i8 61.2 0.046
23 |Rubber Production 0.110 76.4 8.026
24 |Leather, Skins and Similar Prod. 0.016 49 0.015
25 |Ceramics and Stone Production 0.144 716 0.041
26 |Metallurgy Produciion 0.937 89.9 0.093
27 |Non-Mctallic Mineral Production 0.229 71.2 0.066
28 |Mectallic Mincral Production ' 0.032 45.5 0.017
29 |General Mcchanics Production 0.024 66.8 0.008
30 |Electrical and Mochanics Prod. 0.040 720 09011
31 |Transportation Material Prod. 0.144 - 925 0.01%
32 |Precision Mechanics Production 0.024 49.9 0.012
33 |Acms and Weapon Production 0.008 39.8 0.005

© Sourcy : Report of Unit Rate Research for Industry / March, 1993
Remark: Dhata Regarding Consumgtion Vielume, Recycling Rate and Frosh Water Consumplion
Volune is of 1950, and of Factory Unit more than 30 workers
¢ Fxchanga Rate is USS 1.00 = Yen 136,67 (1591)
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1.2.3  Water Demand Projection
(1} Water Demand Projection for Base Case in 1993, 2005 and 2015

The water demand for the target years was estimated by multiplying GRDP by Secondary
Sector per MRH of each year (shown in Table - 1.24) by average unit consumption rate of the
corresponding year, and is presented in Table - 1.22,

(2) Water Demand Projection for Alternative Case in 2005 and 2015

According to the concept of Alternative Regional Development Plan and Alternaiwe Socm
Economic Framework, which mentioned in Section of Domestic Water, estimated industrial
water demand by Alternative Case in 2005 and 2015 is shown in Table - 1.23.

(3) Comparison of Water Demand between the Base Case and Alternative Case in 2005 and
2015

As the comparison, the difference of the industrial water demand between Base Case and
Alternative Case in 2005 and 2015 is shown below in Table - 1.21.

Table - 1,21 _Comparison of Industrial Water Deiand bcmocn Base Case and Alternative Case in 2005 and 2015

e 2m5 arraegedagme 2o 20" .
“indusirial Water Demand {Do-:rease) Trdustrizl Water Dosmand TiDecreass)
.................... m/day) . o i (on'iday) ot
Base Case Alternative Increase Base Case i Alternative lmreasc
st b S8 b My 3 Case Lmiday)
CMRI268Coriiba T E 371690 1 333,600 1 (36000) T 478250} 404950 i (70300) -
"MRIT2737°C Tonta Grossa 51,690 56,970 3,280 64,890 i 75070 10,180
MR 281/N. N. Londrina 59,300 70,580 11,280 76,230 i 91690 21,460
MR 282/ N. N. Maringi 54370 61,050 6,710 76,200 1 89,150 12,930
I

MRH 288/Extr, Ocstz Paranacnse 30.0%0 42,810 12,720 - 31,460 b YA N 25,710
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CHAPTER 2 MASTER PLAN FOR IGUACU RIVER BASIN
2.1 Domestic W#t_cr

2.1.1  Preseat Situation of Domestic Water Consumption

(1) General

1) Regional Unit and Zoning of the Study

- According to the regional unit of collected data concerning the socio-economic area and the
domestic water consumplion it was decided to use the municipalities as a regional unit,
Thercfore, the zoning lines for the Study were drawn followmg the boundary lines of the
municipalitics. However, as the Study should be made by river basin, it was decided to use the
followmg criteria for inclusion (or exclu S|on) of municipatities that straddle other river basins,
in the zoning of the Study:

- All municipalities that have their urban center located within the river basin,
regardless if only a part of the urban area is inside the river, were included in the
Zoning.

- Ifthe urban center of the municipality is not included in this basin, but there is a
chance that this municipality will starl to use a small river that belongs to this river
basin int the future, the municipality is included in the zoning.

- Inthecase of only a small part of the rural area of the municipality, approxlmately
less than 10% of total area, be included in this river basin, the municipality is
excluded of the zoning.

- - . Recommendations of the Counterpart Team were considered as to the inclusion
of municipalities in the zoning, in accordance to the criteria, such as water supply
system of undertakers. ‘

The zoning for this river basm is composed of 101 municipalities, and is presented in
Flgure 2.1.

2) Average Unit Consumption Rate of Parana State and Unit Consumption Rate per
MRH - 1993, 2005 and 2015 ' '

As described in Section - 1, the presented average unit consumption rate of Parand state and
the present unit consumption rate per MRH, and future unit consumption rate regarding what
was mentioned above, were estimated as shown in Table - 2.1, Table - 2.2 and Table - 2.3,

Table - 2.1 A\erachml Consmupuon Ralc of Parand State - 1993, 2005 and 2015

' o A\crage Umi ConsumpnonRate ars person . da\)
Total Domcmc Wa[crm
2005 {2015 1993 T 2005

1 30 §40 113 45 "
RuralPopuhlwn‘IO e s !__. 5 ;.. 5 0 A ? 53

- Remark: Unit rzte of residéntizl water for qural po;mlahm was ectmutcd as uril rat2 of the 3rd (‘a!egory of the classificalion of \IRl I
(shown in Table-2.2 and Tatke 2.3}
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Table-2.2  Unit Consumption Rate per MRH « 1993

Classiftcation
st Category |
Urtan 2nd Calegory
Population

Mo, of MRII

Rc‘s‘l-&enl ial
Water

Non-Residential

wate[ [T YOS B

Unit Consumpl:on Rate (1/ person., day)

Total Domestic
Water ..

MRIT 268,281,282 &

"MRIT 269, 270

MRH 272 to MRII 276,
MR 279 to MR 280
MRH 283 to MRH 286
MRH 288 to MRH 291

lm TITTNTS

30

R
Populalion

drd Category |

70

MR 271, 277, 278, 287

All MRH

70

130

OB

70

Table - 2.3

‘ Isl Categor_y
Urban 2nd Category

Population

Rural

Populalion

Classification

“3rd Category §
38T i

Unit Consumplion Rate pee MRH - 2005 and 2015

No Or B{R}‘I FrrErvEL TR R ER T EREY

it Consumption Rate (1/ pcrson . . day}

Non-Residential

Total Pomestic

MRIT 268, 781, 282, 288

“MRH 269, 270, :
MRH 272 to MRH 276,
MRH 279 to MRI1 280,
MRH 283,

MRH 285 to MR 286,
MR 289 1o MRII 291
'MRH 271, 277, 278, 284,

125..

All MRH

75 80

BB

L

130 5..160

20 1.8

T

75 20

{2) Present Unit Conwmphon Volume per Mumclpahty

The 101 municipalities in the Study Zomng were related to 11 MRH, and cach MRH was
composed of municipalities with different sizes in terms of population and GRDP, therefore
the Team collected the data of present unit consumption volume of residential water of some
large-medium size municipalities in this river basin. Based on the information provided by
ABC/SANEPAR, the unit consumption volume of 12 selected municipalities is presented in

Table - 2.4,
Tabic - 2.4 Present Unit Consumption Volume of Large and Medinm Size Municipalitics - 1993
No. end Name of No. and Name of Average Service Population Estimated
MRI Municipality Consumption Estimated by Censumption
Yolume . SANEPAR - Volume
perMonthin) f i peeCopita(Vday)
MRH 268 Cyntiba 2 Arauciria 129,716 56,128 11.07
9 Curitiba . 4,470,662 1,340,585 11116
17 8. José dos thass 231,614 95,719 X
Rkl B i 5 o Ncg:o e LT Tt s au
MRI{ 275'S. Mateus doSul 148 Sso MateusdoSul 1 1512 16,758
ViR S g e 7 e
Paranacnse 274 § Cascavel 468,394 171,538 91.02
282 ; Fozdolgugfu 531,569 168,849 10533
~ 312§ Toleda 187,816 68,430 - - 9148
MRH 289°'Sud. Paranaense | 322 | Coronel Vinida 4 . 28327 " B ') U TR Y
327 | Francisco Beltrdo 118,736 45,193 £7.58
N 333 | Pato Branco R ELAL I - 43,432 91.48
MRIL 290°C. Guarspoava 352 ‘Guarspusxa 152,056 101.722 8462

Source: APCSANEPAR
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2.1.2  Estimation of Unit Consunption Rate per Municipality
(1) Present Unit Consumption Rate per Municipality
1} Unit Consumption Rate per Municipality of Residential water for Urban Population

According to Table - 2.2 and Table - 2.4, this unit rate was estimated tentatively between unit
rate of large-niedium size municipalilies and other municipalities, by adjusting it to the total
water demand per MRH to which they belong, calculated by mulnplymg the umit rate per
MRH by the urban populalion per MRH.

2} Unit Consumption Rate per Municipalities of Non-Res:dcnha! Water for Urban
Population

This unit was estimated by the same method mentioned above, approxilﬁately in the same
proportion between the unit rate of residential water and non-residential water of the MRH to
which they belong. ' '

3) Unit Consumption Rate per Municipatity for Rural Population

This unit rate was estimated using the same figure of the unit consumption rate per MRH and
average unit consumption rate of Parand State. It means that the same unit rate was applied to
all municipalities.

According to what was mentioned above, present unit consumption rate per municipality for
urban population and rural population is shown in Table - 2.5. :

(2) Future Unit Consumplion Rate per Muniéipaiily .
- 1) Unit Consumption Rate per Municipality of Residential water for Urban Population

Based on the unit consumption rate per MRH in 2005 and 2015 (shown in Table - 2.3) and
present unit consumplion rate per municipality (shown in Table - 2.4), this unit cate was
estimated by the same method mentioned in the previous Section, approximalely in the same
proportion of present unit consumption rate between large-medlum size mumclpahtrcs and
other municipalities. :

| 2) Unit Consumption rate per Municipality of Non-Residential Water for Urban Population

Based on the unit consumption rate per MRH in 2005 and 2015, this unit rate was estimated
by the same method of present unit consumption rate per municipa_ﬁty.

3) Unit Consumption Rate per Municipality for Rural Popu!ation '

This unit in 2005 and 2015 was estimated using the same figure of the unit consumphon rate
per MRH in 2005 and 201 5 respectively.

According to what was menuoned above, the unit consumption rate per municipality in 2005
and 2015 is shown in Table - 2.6 and Table - 2.7, respectively.

2.4



Table - 2.5

Present Unit Consumption Rate per Municipatity of Domestic Water - 1993

Classification
of MRIL

st Categoey

i Catepay

Y mpen

MR 189/8ud Paranaense |

MRITTIVA RioNego

No. ad Iama of MRH Classification of
Municipatity
" MRH 368 Curitba Curitibe
Other Municipalities
NRI 2 Campos dataps
MRH 275/5. Mateus 33 Sal
MRIT26Col. Irati
MRII 290°C, Guarapoava
MMRH 2910 Edio Tguagu Al qumcrpaht)cs
MR 383 Exwr, Geste "Foz do lguacu
Paranacnse Crseavel

Oxher Municipalities
Pata Branca, Francisco
Beltrio

Al Mlnicipatities T

Rosidential |
Water

Unit C ionRate (V/
Non-Residertial | Tota! Domastic Domestic
water i Water Water
iio 35 143 73
' 2 100 »
20 105 0
e S S
X0 110
L3 . S N
23 ns
20 100 n

=
i

288 238

Saurce:

AFC/SANEPAR

Remark:  Toledain MRH 288 does not belong to the Basin but is estimated in the same way as Caseanvel
Unit rate of Residential Water for rural popalation was estimated as the same figure as the unit 1ate of the 3 Category of MRH Classification

Table - 2.6 Future Unit Consumption Rate per Municipality of Domestic Water - 2005

Classincation No. and Name of MRH Classification of Uthmswnmon Ralc (l I pc.rson day)
‘of MRH Muricipatity "{ban Pogulation 1 Rutal Popu!arm
: | Residental | Non-Resideolial | Toll Domestie . Dome
SISO SOOI R Water | 5 Waler WO i Water
1t Category & MRH 268:Curit iba Curitiba 140 1 180
: . . Orher Municipaliies 100 30 130 5
Ty o e e R e T
Paranacnse Cascavel 12§ 35 160
Oxher Municipalities ne i 0 kY B
2nd Category MRE 272/Campos da Lapa
’ ' MR 27575, Risteus do Sul
MRH 216°Col Frati
MREH 290°C. Guarapuava
MRH 291/M e dio Fgaaga Al Municipalities 100 0 130 »
i i B P
Beludo 1o 35 145
: . Cxhet Municipatities 95 25 120 s
e iV B T S B P gy
Remark: Teledo in MRH 288 does not belong to the Basin but is estimated in the same way as Cascavet
Unit 1ate of Residantial Water for rural populanm was esnma.cd w8 the same figure 2 the unit rate of (e 3cd Calegoey of MRIE Classification
Table - 2.7 Future Unit Consumption Rate por Municipality of Domestic Water - 2015
Classification No. and Name of MRH Classification of Unit Consurngtion Rate (14 person. de))
of MRH Municipality — § Utban Pogalation Rural Po;\';{féiié;ii -
Resideotial | Non-Resideotal | Total Domestic | Domostic |
S SO Walet | fon 22 Water il Wee
Ist(‘ntt_‘gﬁry KRH 268Curitiba Curitiba 120 59 220
Cxhet Municipalities 135 8 175 B
R B P o T % sy
Paranacnse Cascavel 155 45 200
Cireesresresseemansinne Soesssseessnzasgesmzms etz O, M uRICT AR LE2 SO SO, . LE LN S .
2nd Catepery | MREL272Campos da Lapa
MRH 2758 Mateus do Sul
MRH 276°Col. brati
MRH 20/C. Guarapuave
MRH 291 A 4édio Iguagu Al Municipalities 125 3 - 160 80
MRE 28550d Faranacnse | Pato Branco, Frantisco A R
' s Beltrdo 135 4 175
Other Murnicipalities 115 30 145 £0
TR Cuepy ¥ NRIITTA RioNego | Al Municipatitics 80 b3 s AR

Remark: Toledo in MRH 288 does not belong 1 the Basin bt is estimated in the same way s Cascavel
Uit rate of Résidential Waler Tor rural population was estimated as the same figure as the unit ra% of the 3id Categricy of MR Classification



2,13
(1) Water Demand Projection for Base Case in 1993, 2005 and 2015

Water Demang Projection

Water demand in 1993, 2005 and 2015 was estimated by multiplying the urban an rural
population per municipality of each year by the unit consumption rate per municipality of the
corresponding year (shownin Table - 2.5, Table - 2.6 and Table - 2.7) asis presented in Table
-2.13(1)/Table-2.13 (3), Table - 2. I4(!)fTabIeZ 14(3) and Table - 2. IS(I)ITable 2.15

).
(2) Water Demand Projection for Alternative Case in 2005 and 2015
1) Alternative Development Plan

In Main Report 1, alternative regional development plan was eshmated as shown belowin
Table - 2.8, using the MRH as regional unit.

Table - 2.8 Restriction and Distribution of Urban Population, in 2005 and 20135

_ 2005 2015

No and Name of MRH TR Urban T T e
- SR T ' Population : POP“"“‘O" .

| MRH 268/Cuntlba 100.00 {253,000) IOO 00 (465 000)
NRITTE Ponta Grossa SRR S Tt s 37’200 ............ T 000 -
NRTSRINN l_.ondﬂna e 79’200 .............. P o 142 200 .
TR RRN Marmgé e R S y 6,300 ...................... T 85 600 -
R B USRI SR otigosodiy O Sk nfioito PN SR i - .

Paranacnse 3570 90,300 36.60 170,200

Remark: %% is percentage of distribution per MRH

According to the concept of the alternative development plan (described in Section - 1), it was
considered that three municipalities: Cascavel, Foz do Iguagu and Toledo padticipate in MRH
268/Ex1r. Qeste Paranaense. The participation of these municipalities is shown in Table - 2.9,

Table-2.9  Paricipation of Urban Population of Three Mui nic'ipalities in 2005 and 2015 by Alternative Case

YEAR 2605 2015

_ e e T
e % Popufation : % .. Population
MRH 288/Extr. Ocste ' ‘
Paranaense 100.00 (90,300) ! 10000 i (170,200)
274 Cascavel 35.00 31,600 . 59,600
33 For s e e T T RS
312 Toledo * (1) 15.00 725500

Remark: Toledo is located in other basin
2) Water Demand Projection

Based on the participation mentioned in Table - 2.9, the estimated water demand for urban
population of Cascavel and Foz do Iguagu by Altemanve Case in 2005 and 2015 is shown in
Table - 2.10 and Table - 2.11, respectively. - '
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Table - 2,10 Estimated Water Demand for Urban Population by Alternative Case in 2005
No. and Namgc of Municipality

Water Demand for Urban Population

Urban Residential Water Non-Residential Tolal
4 Population { o Water g Utban
in Unit Rate | Demand | Unit Rate | Demand § Demand
JNo iName o LmYd.p {onviday | omYd.p i om’fday | mwiday
21 Cascavel 0125 3 . 0035 9866 45,100
282 For do lguaqu 399 120 0 140 i 0.040 l5 966 71,840
Remark: m’id . p = m'iday . person
Table - 2.1%  Estimated Water Demand for Urban Population by Allernative Case in 2015
No. and Name of Municipality ; Waler Demand for Usban Popilation |
" Urtban Residential Water Non-Residential Total
ey FOPUlation & Water ....j..JUtan
in Unit Rate | Demand | Unil Rate | Demand | Demand
JNo iName i 2038 3 md.p i omday | wid.p | mfday i mday
274 Cascavel 362,880 0155 1 56246 : 0045 ! 16,330 12,580
282 | Foz do lguagu 564,840 0.165 | 93,139 6.050 28 224 121,360
Remark: m'/d . p =m'/day . person

(3) Comparison of Water Demand for Urban Population between Base Case and Alternative
Case

As the comparison, the difference of water demand between Base Case and Alternative Case
of the two municipalities above, is shown below in Table - 2.12.

l"abIc 2.12 Comparison ofWalcr Dcmand for Urban Poputation between Base Case and Alternative Case

No. and Name of Municipality 1 | . 2005, . L) R
: : Watcr Demand for | Increase | Water Demand for Increase
Urban Populauon of Urban Population of
............. (mlday) Water | (m'/day) Water
‘Base Allcmalne Demand Base Alternative Demand
No iName 1 Case | Case i (widay) i Case | Case
21 Cascavel 1.40080 1 43,100 1 5030 : 60,660 72,580
282 Fozdolguaqu 63,710 ?ISJO 3,130 103,070 121_360

2.7
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2.2 Industrial Water

2.2.1 .Pres'ent Siteation of Industrial Water Consumption

{H Basic Data Concerning Industrial Water Consumption

The study for industrial water demand is to be done by using the following information:

- Present water consumption volume and water recovery rate of factories by
industrial type.

- Value added of factories by industrial type.
- GRDP of Secondary Sector (Industrial Sector).

However, during the study of the “Master Plan for pilot River Basin(s)”, complementary data
regarding industrial water consumption was not collected, unfortunately.

(2) Ciriteria for Determination of Urban Area and Industrial Water

In lhis”Study, it was considered that all industrial activity was located in the urban area.
Therefore, some municipalilies included in the study zoning, but with their urban area outside
this river basin, were considered as having industrial water equal to zero.

2.2.2  Estimation of Unit Consumplion Rate per Value Added (V.A)) per
Municipality '

Based on what was mentioned in Section - 2.2.1(1), the Team decided to use the same unit

“consumption rate used for the estimation of industrial water demand per MRH for the
industrial water demand projeclion per municipality in 1993, 2005 and 2015, as shown below
in Table - 2.16. :

Table - 2.16  Average Uanit Consumplion Rate per Value Added (V.A) - 1993, 2005 and 2015

Unit Rate - 1993 Unii Ratg - 2005 Unit Rate - 2015
Unit Rate with Present Incrcase of Water Recovery Increase of Waler Recovery
recovery Rate Rate: 159% Rate: 37.50%
m¥day . US$ 1,000.00 (V.A.). m¥/day . US$ 1,000,00 (V.A.) m’/day . US$ 1,000.00 (V.A)
0.059 ‘ N 0.048 . 0.037

223 Gross Regional Dontestic Product (GRDP) by Sccondary Sector per Municipality

For the estimation of industrial water demand for the target years, GRDP by Seccondary
- Sector per Municipality was estimated as follows:

(1} GRDP by Secondary Sector per Municipality in 1993

Based on the estimated GRDP by Secondary Sector per MRH (shown in Table - 5.10 of Main
Report 1) and on the Municipalities’ Participation Fund - Preliminary Indexes/95 issued by
SEFA, the GRDP by Secondary Sector of 101 municipalities in 1993 was estimated by
excluding the contribution of hydroelectric power stations, and is presented in Table - 2.22 (1)
and Table - 2.22 (2).

(2) GRDP by Secondary Sector per Municipality in 2005 and 2015
Based on the past trend of GRDP by Secondary Sector per Municipality during the years 1981
- to 1991 (shown in Sectorial Report Vol. A) by excluding the contribution of hydroelectric

2-17




power stations in the vafues of 1989 and 1991, and on the one of 1993 mentioned above, the -
GRDP of the Secondary Sector per Municipatity in 2005 and 2015 was estimated per cach
municipality, adjusting the estimated GRDP by Secondary Sector pee MRH (shown in Table -
1.24) to the years to which they belong, and is presentcd also in Table - 2.22 (1) and Table -
2.22(2).

224  Water Demand Projection
(l) Water Demand Projection for Base Case in 1993, 2005 and 2015

Water demand of industrial water per municipality was estimated by mulliplying the average
unit consumption rate per value added by GRDP by Secondary Sector per Municipality of
each year mentioned above, and is presented in Table - 2.21 (1)/Table - 2.21 (3).

(2) Water Demiand Projection for Alternative Case in 2005 and 2015
1) Alternative Development Plan |
In Main Repon I, the alternative regional development plan was estimated as shown below in

Table -2.17, using the MRH as regional unit,

Table~2.17 Restriction and Distribution of GRDP (Secondary and Tertiary Sector) and GRDP of Sccondary
Sector, in 2005 and 2015

\I:AR 2065
- it re ey ss s e st s e arane s SRR s R
No. and Naine of MRH % {2nd ard 3¢d 2nd Sector % 2nd Sector
Sector) million million

milionUSS } uss

Uss ETEPETRTe

e g o —

T

i Rt SOOI SOOI Y. 285,00 13000 OO e, O SOOI - 5. SNV S . 2. ! O
NRHBITRN :

aodendind e 3130 51009

e 38300 IR 18s

“MRI 2R Far, Oevie

Paranacnse 30 200.00 263500 36 60 18000 59500
Remark. s is porcéntags of distntudion per MRH : :

= The values of GRDP of Sccondary Sector and Temary Sector are in mithon USS
According to the concept of the alternative development plan (described in Section - 1), it was
considered that three municipalities: Cascavel, Foz do Iguagu and Toledo participate in MRH
268/Extr. Oeste Paranacnse. The participation of these three mumcnpalmas is shown in Table
-2.18.

Table« 2.18  Paricipation of GRDP (Sccondary Soctor and Terfiary Seclor) and GRDP by Sccondary Sector
of Three Mummpahucs in 2005 and 2015 by Altemamc Case

\ E AR ‘ ‘005 2015 :
- SRR RO R E T v
% (2nd and 3rd 2nd Secley % (20d and 3¢d
Scotors) million Sectors)

o mallionUSS b Us$ mithon USS

RERT T (moo) {26500} {0060

T FL 9500 35060
T T e o e -
SRR e -
Remark: Totods is bocated in other basin

~ The value of GRDP by Secior is in mitiion LSS




2) Estimated Water Demand in 2005 and 2015

Based on the participation of three municipalitics, the estimated water demand of Cascavel
and Foz do Tguagu by the alternative case in 2005 and 2015 is shown in Table - 2.19.

’_’_I_‘ablc - 2.19_Estimated Industrial Water Demand for Municipality by Altetnative Casc in 2005 and 2015

e SORINAE T sl Water T
No. and Name of Municipality V.A Unit Rate Demand VA ‘ Unit Rate  § Demand
(Secondary m*day. m'day (Secondary | mliday, nhlay

i Uss
10

miftion
& S 1122 S
N7

NN A YT e BB A
i Fozdolguagu 0.037 14,3530 |

3) Comparison of Water Demand between Base Case and Alternative Case

[

The difterence of water demand between Base Case and Alternative Case of two
municipalilies mentioned above is shown in Table - 2.20, as the comparison.

Table -2.20 Comparison of Industrial Water Demand between Base Case and Alternative Case
No. and Name of Municipality . ....2005 015

Industrial Water Increase Industrial Water Increase
Demand of -~ Demand of
B (""/da)’) cond Water (’“dea)’) Water
: Basze Alternative | Demand Base Alternative Demand

LCase | L (mday) | Case | Case | (m¥day)

L2790 T 4560 1 860071 i7ase T

7,990 6,480 1,580 14,530

No. i Name

282 } Foz do Ignagu
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- Table - 2.22 (1) Estimated GRDP by Secondary Sector per Municipality in 1993, 2005 and 2015 - Excluding
Contribution of Hydroclecisle Power Station/Iguagu River Basin

(Uit USS miltion)

No. and Name of MRI) " 1993

2-23

No. and Name of Municipality ] 2005 2045
MR 268 TOTAL of MRH - ERZA - S A F1 N5 1 BN VE > I F 51
Curitiha 1] Akirante Tamandare 27.86 SLIR 9510
2| Araucariz i 1,152.47 1,308.39 1,800.25
3|Balsa Nova 52.32 99.02 175.85
51Campina Grande do Sul 1114 3334 65.91
§iCanmpo Largo 110.76 25293 415.65
7{Colombo 1483 151.44 266.46
8|Contenda 1.44 266 5.06
9 Curitiba 2,350.16 481582 219653
10|Fazenda Rio Grande 448 2.19 17.29
12| Mandirituba 1.53 307 .76
13|Pinhais 65.55 19275 35712
14|Piraquara 3% 11.63 21.59
15;Quatro Barras 28.35 4198 67.79
17(S20 Jose dos Pinhais 21237 57391 1,040.71
Subtotal of Municipahitics of Basin 4,137.40 754032 12,331.06
Sublotal of Municipalitics not of Basin 124.44 194 LIARY
NRH 27T TOTAL of MRi} 67T 12.3% 2418
AMo Rio Negro 28| Agudos do Sul 0.14 037 0.69
. 28 (Pien 422 693 1234
30 Quitandinha 0.43 098 1.83
31| Tijucas do Sul 198 4.61 9.24
. |Subiotal of Municipafities of Basin 677 1289] 24.16
Subtotal of Municipalitizs not of Basin 0.00 0.00 0.00
MRH 2 TOTAL of MRIT o T4 355401 T 48100
Campos da Lapa 32{Campo do Tenentz 0.30 0.18 013
33(1apa 1423 18.09 28.49
34|Palnwirs 0.00 0.00 0.00
35|Perto Amazonas 0.88 2.5 473
36 Rio Negro 108.77 §90.81 340.92
Sublotal of Municipalities of Basin | 12418 1Y B0 I Y X K ¥
Sublotal of Municipalities not of Basin 20.30 47.81 86.64
[NIRIT 275 B “TTOTAL of MRI} 30.25 4835 9).88
$ao Mateus do Sul 46| Antonio Olinto 0.26 0.4} 0&S
o 471820 Jozo do Triunfo 0.46 01s 0.21
48|520 Mateus do Sul 29.33 48.16 T 9082
Subtotal of Municipalitics of Basin 30.25 4895 91.5%
) Subiotal of Municipalities nol of Basin 0.00 000 0.00
MRII76™ TOTAL of MRTI 3375 102.17 175.2%
Colonial trati 50(trati 0.00 000 0.00
51| Maltet 4.19 9.86 17.47
53|Reboucas 1.12 2.0% 3.0%
54(Rio Arul 208 405 2.50
Sublatal of Municipalities of Basin 139 15.9¢ 2R06
Sultotal of Municipalitics not of Basin 46,36 86.21 151.16
AR 288 TOTAL of MRIY 34410 62682 850.15
Fatromo Ousle Paranacnse 269 Boa Vista da Aparecida 0.27 Q.35 0.48
27| Capitao Leanidas Marques 0.58 ¢824 .14
214 Cascavel 147.45 171.48 23255
275 Catanduvas 0.41 068 093
276 Ceu Arul 14.74 27.20 36 8%
2821 Foz do Iguacu 20.18 3185 4279
284 |Guaraniscu 0.58 081 1.10
285 Ibcma 4.15 6.15 R
290 !Lindocste 0.10 013 0.20
293 |Matelandia 235 43) 5.88
294)Mediancira 1255 2313 31.64
30518anta Lucia 0.09 0.10 0.14
- 306)8anta Tereza do Ovste 0.35 L] | 096
_ 307)Santa Terevinha de Raipy 1.45 177 240
- 309820 Miguel do Tguacu 586 109 961
313)Tres Barras 4o Parana 0.55 068 091
Subtolsl of Municipaliiids of Basin TINE| 27724 37598
Subtotal of Municipalities not of Basin 21252 34968 M7
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Table - 2.22 (2) Eslimated GRDP by Secondary Sector per Municipality in 1993, 2005 and 2015 - E.\'c!uding
Conlribution of Hydroclectric Power Station/Igeagu River Basin
(Unit: USS miltion)

No. and Name of MRH No. and Naawe of Municipality 1993 2005 s

MR 289 TOTAL OF MRH © 16398 - 40032 746.071
Sudoeste Paranacnse 36| Ampeee 665 1244 2319
317|Barracao 0.34 079 1.47

318]Boa Esperanca do Iguacu 0.03 0.06 o.11

319 Bom Svoesso do Sul . 007 012 622

3N |Capanesia 1.0% 227 47

321 [Chopinzinho . 218 6.28 117

322 |Coranal Vivida 423 11.86 2210

323 |Cruzeiro do Tguacy 343 13.59 2532

324 Dois Vizinhos : 45.50 12313 22966

325|Encas Mangues 0.13 030 036

326|Fior da Serea do Sul 007 020 037

327|Francisco Beltrao PR A & 142,24 265.08

328 | apejara do Oestz ' 108 404 .54

323 | Mariopotis 1.02 254 473

© 330 | Marmekeiro 132 429 799

331 |Nova Experanca do Sudocste : 0.06|- 0.09 017

332 |Nova Prata do Iguacu 035 1.14 213

3133 |Pato Beanco 1247 4.3 7684

334 | Pecola ds Ouste 0.37 083 ) .54

315|Pinhat Sao Bento 0.02( 0.03 0.06

338 |Plasiahie : ; 0.40 0.89 165

337 |Pranchita 042] - 1.50 280

338|Reakra’ ) ’ 1.53 ] 4.1% - 780

339 |Renascenca C183 .4.62 8.60

340{8atgado Filho : .28 0.58 108

341|8aho do Lontra 029 0.72 135

342|Santa lzale do Ocste 040 078 . A8

343 {8anto Antonio do Sudovste 128 224 608

3144{8ap Joao .o 046 1.00 187

345(8a0 Jorge do Oeste 052 1.16 216

346}8audade do Iguacu 125 235 417

347 {Svlina 4.66 9.38] . 17.49

348 Vere 040 097 1.80

149 L\v’horino 0.54 134 2.50

Subteiat of Muonicipalities of lasin™ T 168958 4003z2] - 73602

Sublofat of Municipalities nol of Basin 0.00 : 0.00 0.00

MRH 250 TOTAL of MRH 180.50 31538 60043
Campos 2 Guarapuava 350|Candoi ' 384 5.08 9612
351{Cantagalo . : 1.89 4.16 7.92

352[Guarapuava : 99.44 183.56 349.47

353} inacio Martins 5.5} 8.00 . 15.23

354|Laranjeirss do Sul 517 8411 .- . 1600

355|Nova Laranjeiras 0.78 |y 261

356 Pinhaa 1278 1489 2835

357 Quadas do lguacu : 2451 46,82 89.14

338 1Rio Bonito Iguace : : (A 10.80 T 20.36

360 Virmaond . 0.72 1.9 246

Subtotat of Kluiatcipalities oY Thasin 16231 /438 S41.36

Subtalat of Municipalities not of Basin ‘ 18.09 31.03|. 59.07

MRH2H TOTAL of MRH - 14733 260.82 308
Medio Tguacu 151 |Bituruna 10.5% 24383 Jisg
362 |Clevelandia 1472 21.37 1255

363{Cruz Machado 335 ¥7.41 2410

3641 Generel Carneico 288 19.67 2415

365 {Henorio Serpa . 030 0.10 0.40

3651 Mangusirinha 21.92 25.26 3416

367 Palas 3495 5391 7184

368:Psula Freitas 030 0.45 0.62

369 Paulo Frontin 0.44 .89 1.14

370 Porto Vitonia . 0.36 203 1.74

37t {Uniao dz Vitoria 30.12 9466 11433

[Subfofal of Municipalifis of Basin [~ 7TH133 26082 32305

Sublatal of Municipatities not of Basin 0.00 0.00 0.00

(TOTAL OF TITE MUNTCIPALITIES OF THE BASIN 4956091 T T T omel AT IS 0339

Scurce: Fundo 3 Participagio dos Municipios-ndices Provistvios 95 (Municipalitics Participation Fund-Preliminary Inde es 93)SEFA
Remark: Values in USS were estimated by JICA Team
: Figures of Patcira MR 272 and Irati MR 276 are listed in Tibagi River Basia
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3 MASTER PLAN FOR TIBAGI RIVER BASIN

3.1 Domestic Water

3.1 Present Situation of Domestic Water Counsumption
{1) General

| 1) Regional Unit and Zoning of the Sltidy

According to the regional unit of collected data concerning the socio-economic area and the
domestic water consumption, it was decided to use the municipalities as a regional unit.
Therefore, the zoning lines for the Study were drawn following the boundary linies of the
municipalities. However, as the Study should be made by rive basin, it was decided to use the
following criteria for inclusion (or exclusion) of municipalitics that straddle other river basins,
in the zoning of the Study:

-All municipalities that have their urban center located within the river basin, regardless if
only a part of the urban area is inside the river, were included in the zoning.

-If the urban center of the municipality is not included in this basin, but there is a chance
that this municipality will start to use a small river that belongs to this river basin in the
future, the municipality is included in the zoning.

-In the case of only a small part of the rural area of the municipality, approximately less
than 10% of'total area, be included in this river basin, the municipality is excluded of the
zoning.

-Recommendations of the Counterpart Team were considered as to the inclusion of
municipalities in the zoning, in accordance to the criteria, such as water supply system
of undertakers.

The zoning for this river basin is composed of 43 municipalities, and is presented in Figure
-3.1.

2) Average Unit Consumption Rate of Parana State and Unit Consumption Rate per
MRH - 1993, 2005 and 2015

As described in Section - 1, the presented average unit consumplion rate of Paran state and
the present unit consumption rate per MRH, and future unit consumption rate regarding what
was mentioned above, were estimated as shown in Table - 3.1, Table - 3.2 and Table - 3.3.

Table - 3.3 Average Unit Consumption Rale of Parand State - 1993, 2005 and 2015
: ~ Avcrags Unit Consumpuon Rale (] l person., da)}

Remdenlial Watcr Non- ReSIdentlal Walcr Tolal Domesnc Water

3 1993 2005 2015 1993 2005 : 20!5 1993 ;2005 2015
nPopuIahon 90 | 115 140 25 30 i 40 llS P 145 180
“Rural ¥ Populalion 70 135 80 0 0 =O 0 :7580

Remark: Unit rate of resideatial water for rural population was estimated as unil rate of the er Category of the dass:[‘«.ahon of MRI
: (shown in Fable-3.2 and Table - 3.3)
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_Table-3.2  Unit Consumption Rate per MRH - 1993

Unit Consumpnon Rate (l ! prmn day)
Classification { No. of MRI{ “Residential | Non-Residential | | Total Domiestic
R Water | Eoo.oWater i Water
1st Categoty MRH 268, 2 |,282 30 |30
Urban Jnd Category | MRIT269, 270 T
Population MRH 272 1o MR 276,
MRH 279 to MRI{ 280
MRH 283 to MRH| 286 ; .
MRH 283 to MR 291 85 SRR . NSRS SRR | |2 S
3dCatc30ry MRH 271 271 278 287
g . = : _
Population § - All MRH 70 . - : 70

Table - 3.3 Unit Consumption Rate pcr MRH - 2005 and 2015

Unit Consumptlon Rate (1/ person. day)
Residential ‘Non-Residential Total Domestic
ater d Water Lo Water
Classification § No. of MRH 2005 12015 | 2008 2015 2005 § 2015
1st Category MRil 268, 231, ‘282 288 125 155 35 45 160 200
Urhan Ind Category MRII 269, 270,
Population MRII 272 to MRH 276,
MRH 279 1o MR11 280,
MRF 283,
MRH 285 1o MRI 286, :
........ MR 289 to MR11 291 100 i 123 i 30 35 .p.180 c 160
3rd Category 1| MRI1 271, 277, 273, 284, .
287 . 2..1..80 320 25 95,510
Rural
Population i ----- All MRH 75 80 75 80

(2) Present Unit Consumption Volume per Municipality .

The 43 municipalities in the Study Zoning were related to 09 MRH, and cach MRH was
composed of municipalities with difterent sizes in terms of population and GRDP, thercfore
the Team collected the data of present unit consumption volume of residential water of some
large-medium size municipalities in this river basin. Based on the information provided by
ABC/SANEPAR, the unit consumption volume of i2 selected municipatities is presented in
Table - 3.4.

Table - 3.4 Present Unit Consumplion Volume of Large and Medium Size Municipalitics - 1993

No. and Name of No. and Name of Average Service Population - Estimated
ARt Municipality Consumplion Volume Estimated by Consumplion Velune
b o S MOOTY | SANEPAR G per Capita(lday) |
VRH 273/C. Ponta Grossa 39 | Ponta Grossa 16400 TR, 390 8403
R g LT Rt S ?9.7‘_47'.'.j"““ B TP
T TTE T8 VI G PP 1 S T G . T e T
87 | Jacarezinho 91,976 31,262 98.07
' 5 SO SR B T P e P
RRISETCR Ao 1484 e T T 1 ] Gy 9] F a—

Souweee: APC/SANEPAR
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3.1.2  Estimation of Unit Consumption Rate per Municipalily
(1) Present Unit Consumption Rate per Municipality
1) -Unit Consumption Rate per Municipality of Residential water for Urban Population

According to Table - 3.2 and Table - 3.4, this unit rate was estimated tentatively between unit
rate of large-medivm size municipalities and other municipalitics, by adjusting it 1o the total
water demand per MRH to which they belong, calcutated by multiplying the unit rate per
MRH by the urban population per MRH. _

2) Unit Consumption Rate per Municipalities of Non'-Residemialeater for Urban
Population '

This unil was estimated by the same method meationed above, approximately in the same
proportion between the unit rate of residential water and non-residential water of the MRH to
which they belong.

3) Unit Consumption Rate per Municipality for Rurat Population

This unit rate was estimated using the same figure of the unit consumption rate per MRH and
average unit consumption rate of Parana State. It means that the same unit rate was applied to
all municipalities.

According to what was mentioned above, present unit consumption rate per municipality for
urban population and rural population is shown in Table - 3.5.

{2) Future Unit Consumption Rate per Municipality
1)  Unit Consumption Rate per Municipality of Residential water for Urban Population

Based on the unit consumption rate per MRH in 2005 and 2015 (shbwn in Table - 3.3) and
present unit consumption rate per municipality (shown in Table - 3.4), this unit rate was
estimated by the same method mentioned in the previous Section, approximately in the same

proportion of present unit consumption rate between large-medium size municipalities and
other municipalitics.

2) Unit Consumption rate per Municipality of Non-Residential Water for Urban Population

Based on the unit consumption rate per MRH in 2005 and 2015, this unit rate was estimated
by the same method of present unit consumption rate per municipality.

3) Unit Consumption Rate per Municipality for Rural Poputation

This unit in 2005 and 2015 was estimated using the same figure of the unit consumplton rate
per MRH in 2005 and 2015, respectively.

According to what was mentioned above, the unit consumption rate per municipatity in 2005
and 2015 is shown in Table - 3.6 and Table - 3.7, respectively.

34




Table - 3.5 Present Unit Consumption Rate per Municipality of Domestic Water - 1993
Classification No. and Narme of MRH Classification of Uml Cnnsum;uon Rate (17 person, day)
of NIRH Municipatity Ur'ban Populalion R'u}'ﬂ Pepulation. |
Residential | Noa-Resideatial | Tota Domestic Domestie
Watee Jater L Water . Maer
bst Category MRH 281/N. M. Londrina Londrina | [+33 35 140
. . Onhee Municipalities 95 5 ¥ 0
an('alegoq MRHZDJCmpos e R s
MRH 273/C. Ponta Grosss
MRH 276'00! Frati AN Municipatities 85 20 105 Lt
NRM IO V. Jscuezinho § Comélio Procpis 1 i 123
Ocher Municipalities 30 RE;
3 A Municipalfies 8 w0
“Apucaans 95 T
Onher Municipahities n 15
ThdCategsy | MRM 2AMO T
MRH 278N, V. Wenceslau Biaz Al Municipalities 0 13 L W
Source:  APC/SAKEPAR
Remark:  Jacarezinha in MRH 279 does not l-dong tothe Basinbut is cshmared in the same way as Comélio Procdpio

. Unit cate of Residential Water for cural population was estimated as the sate figure as the unit rate of the 3rd Category of MRH Classification

Table - 3.6 Future Unil Consuimption Rate per Municipality of Domeslic Water - 2005

Classification No. and Name of MRH - Classificationof Unit Consumption Rate (i Iperson dary)
. of MRH Municipality R;al Popul t'on
Residectil | Noa Residential | Total Domestic Dumestic
. Water Vater Water Water
mc-legﬁy TP TR P e L T e S
. Ocher Municipalities 15 30 145 73
T MR.HZ?Z:’(‘an i
MERH 2734C. Fonta Grosse
l 2 AW Muricipalities 100 5
............ P brsivia o
Othet Municipaliies 95
funicipahities 100
- ;Apucarana s
Ouier Municipalitics 0 1
erCa!egAt)r ST r i e .
MRH 278N, V. Wercestu Braz | AW Manicipatities 1 n 95 75
Remark: Facarezinha in MR31 279 docs not belong 10 the Basin but is estimated in ihe same way as Comého Frocdpio
Unit rate of Residential Water for rural population was estimated as the samie figure s the unit rate of the 3rd Category of MRH Classification
Table - 3.7 Future Unit Consumption Rate pec Municipality of Domestic Water - 2015
Classification Mo. ard Name of MRH Classification off Unit Consmnpuon Rate(l Ip\rson day)
of MIRIL Municipality Urban Popu'[al on Rural Pogalation
Residential Non- Resrdwnal Tola.l“[‘l.;).t.n;:slic Domcslh. .......
\W'ater Waler Water Water
lsl (‘aicg«ym" \!RJ! 284N, N. Londrina Loednna 160 50 2I0
. . Othes Municipalities 145 40 185 -0
Ind Crtegry !\R}H?Kw—.\posdalupa [Pttt oo IAas NN ISR e SRR SN FUUSPOUSRUUINE SRRt o SV SUTUUROR AT
MGRH 273/C. Ponts Grosss
MNRH 276/Col frati All Municipatities 125 35 160 §Q
MRN IWHN V. Tacmezinhd .Coméim Procdpio 145 40 135
Ouher Municipalities 115 35 150
1 Al Municipalities 125 [ 16
RCATEIY Y Aposaara “Apocernna ) P 180
Other Municipalities 1ns 30 145 8y
“3dCategory § MRH 27FAko bat Trmmmm—————— )
MR 278N, V. Wenceslau Braz All Municipalities 10 5 103 80

Remark: Jacarezinhe in MRH 279 docs not belong to the Basin but is estirnated in the same way a3 Cométio Procdpio
Unit rate of Residential Water for rural population was ¢stimated as the same figure a8 the unft sate of the 3od Category of MRH Classification
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