3.1.3  Water Demand Projection
(1) Water Dentand Projection for Base Case in 1993, 2005 and 201 5

Water demand in 1993, 2005 and 2015 was csllmatcd by multiplying the urban an rural
poputation per municipality of each year by the unit consumption rate per municipalily of the
corresponding year (shownin Table - 3.5, Table - 3.6 and Table - 3.7) asis presented in Table
-3.13, Table - 3.14 and Table - 3.15.

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

In Main Report I, alternative regional development plan was estimated as shown below in
Table 3.8, using the MRH as regional unit. '

Tablc 3.8 Rcsmcnon and Das{nbutlon of Urban Populalion, in 2005 and 2015

2005 _ 2015
NO. and Némc OFMRH % Urban % Urban
) e iy Fopulation 1 _Population
MRH 268/Curitiba 100,00 | (253,000) IOO 00 (465,000)
WRHSHIC Bons T e b
MRH28I/NN. Londrina 1 330 179200 13060 | 142,200
"MRIT282/N Mannga Ty 18.30 46300 | 18 40"""'" 35 600"""
R
Paranacnse 35.70 90.300 36.60 170,200

Remark: %o is percentage of distnbution per MRH

According to the concept of the alternative development plan (described in Section - 1), it was
considered that three municipalities: Ponta Grossa,” Telémaco Borba and Castro will
participate in MRH 273/Campos de Ponta Grossa and that other three municipalitics:
Londrina, Cambé and Arapongas pacticipate in MRH 281/N. N. Londrina. The participation
of these six municipalities, in the MRH to which they belong, is shown in Table - 3.9.

Table - 3.9 Padicipation of Usban Population of Six Municipalitics in 2003 and 2015 by Alternative Case @
YEAR - 2008 2035
% ........... P e
............ LPOPUIAtOn & i FOPUIANOA ]
"MRH 27!!(3 dc Ponn Grossa - 100.00 *37,200) 100.00 (67,000)
S R R B @ oo
46§ Telémaco Borba 2500 7,400 2000 -1 13,400
37 i Castro 1500 5,600 15.00 10,000 .
MRH 281!‘N W Londrma 10000(79200) .......... ST i 200) j
124§ Londrina UV 15000 59,400 | 75.00 106,700
113 i Cambé 15.00 11,900 1500 21,300
109 ; Arapongas 10.00 7,900 10.00 14,200
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2) Water Demand Pro;echon

"Based on the participation menhoned in Table - 3.9, the estimated water demand for urban
_ populallon of Cascavel and Foz do Iguagu by Alternative Case in 2005 and 2015 is shown in
Table - 3.10 and Table - 3.11, respectively.

Table - 3.10  Estimated Water Demand for Urban Population by Alternative Case in 2005'

No. and Name of Municipality |

Urban Rcsxdcnhai Walcr ""Non-Residential Total
......... ..} Population  Water Urban
in | UnitRate Demand Unit Rale | Demand | Demand
No. iName "1 2005 | m¥d.p i wfday | m'd.p | m¥day | w'fday
39 Ponla Grossa 294,080 0.100 29,408 0.030 - 8,822 38,230
40 Tetéimaco Borba 871,750 0.100 8,775 0.030 2,633 11,410
37 iCastro G 62850 1 0100 | 6285 1 0030 | 188 i 8170 |
124 | Londrina $47,790 0.135 73,952 0.040 21,912 95,860
113§ Cambé - 108,350 0.115 12,460 0.030 © 3251 F 15,710
109 | Arapongas i 18,420 0115 1 9018 0030 | 2353 1 11,370
Remark: m/d. p= m’/day « peEson
Table- 311 Estimated Water Demand for Urban Population by Alternative Case in 2015

No. and Name of Municipalily

Residential Water

NOn-RCS!deml;imww

Total

{ Population § Lo Walar ..i Urban
_ in UnitRate | Demand | UnitRate | Demand i Demand
|No. iMNawme i 3015 i m¥d.p ! mfday ! md.p ! wday i mliday
39 Ponta Grossa 350 320 0.125 43,790 0.035 12,261 56,050
40 Telémaco Borba 113,220 0.125 14,153 0.035 3,963 18,120
A icawe 4 81080 ! 0025 | 10135 | 0035 | 280 i 12970
124 | Londrina 686,460 | 0160 | 109831 | 0050 33323 1 144,160
113 Cambé - 140,070 0.145 20,310 0.040 5,603 25,210
109 | Arapongas 92,820 0.145 13,549 0.040 3713 17,1710
Remark: no/d. p=nyiday. person

Table - 3.12  Comparison of Water Demand for Utban Population between Base Case and Alternative Case

. No. and Name of Muaicipality i 2005 i ws
" Water Dcma nd for Increase Waicr Dewmand for Increase
Urban Population of Urban Population of
o mP/day CWater i mfday Water
Base Altcrnative | Demand Base Altcrnative i Demand
Ne. i Name LCase: 4 Case - mfday Case Case i w/day
39 Ponla Grossa 335,080 38,230 3,150 49.080 56 050 6,970
40 Teiémaco Botba 10,450 i 11,410 960 15,970 18,120 2,150
37 iCastro b A0 2 8170 § 730 F 11,370 12970 & 1,600
124 Londrina 85470 95,860 . 10,320 121,750 144,160 22,410
113§ Cambé 13,990 15,710 1,720 21,%70 25,910 3,940
109 | Arapongas 10,230 11,370 1,140 14,550 17,170 2,620
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© 3.2 Industrial Water

3.2.1  Presént S_ilu.a{ion of Indus{rial Water Consumption

(1) Basic Data Concerning Industrial Water Consumption

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

- Presemt water consumplion volhune and water recovery rate of factories by
industrial type. '

- Value added of factories by industriat 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) Criteria for Determination of Urban Area and Industrial Water

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

3.2.2 Estimation of Unit Consumption Rate per Value Added (V.A} per
Municipality

Bascd on what was mentioned in Section - 3.2.1(1), the Team decided to use the same unit
consumption rate used for the estimation of indusirial water demand per MRH for the
industrial water demand pro;ecuon per municipality in 1993, 2005 and 2015, as shown below
in Table - 3.16. :

Table - 3.16  Average Unit Consumption Rate per Value Added (V.A.) - 1993, 2005 and 2015

Unit Rate - 1993 Unit Rate - 2005  Unit Rate - 2015
Unit Rate with Present Increase of Water Recovery Increase of Water Recovery
recovery Rate Rate: 19% Rate: 37.50%

m’/day, US$ 1,000.00 (VA) |

0.059

m¥day . US$ 1,000.00 (V.A) |

0048

_Wfday, USS 1,000.00(V.A)

0.037

3.23  Gross Regional Domestic Product (GRDP) by Secondary Sector per Municipality

For the estimation of industrial water demand for the target years, GRDP by Secondary
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 municipalitics in 1993 was estimated by
excluding the contribution of hydroelectric power stations, and is presented in Table - 3.22.

(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 Val. A) by excluding the conteibution of hydroelectric
power stations in the values of 1989 and 1991, and on the one of 1993 mentioned above, the
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GRDP of the Secondary Sector per Municipality in 2005 and 2015 was estimated per each
municipality, adjusting the estimated GRDP by Sccondary Sector per MRH (shown in Table -
1.24) to the years to which they belong, and i is presented also in Table - 3.22.

3.2.4
(1) Water Demand Projection for Base Case in 1993, 2005 and 2015

Water Demand Projection

Water demand of industrial water per municipality was estimated by multiplying the average
unit consumption rate per value added by GRDP by Secondary Sector per Mummpahty of
each year mentioned above, and is presented in Table - 3.21. .

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

1) Alternative Development Plan o B

In Main Report I, the alternative regional development plan was estimated as shown below in
Table - 3.17, using the MRH as regional unit.

Table - 3.17 Restriction and Distribution of GRDP (Secondary and Tcrhary Scclor) and GRDP 0t‘Sccondary
Secctor, in 2005 and 20[5

Remark: 4 is percentage of distribution per MRH
: The values of GRDP of Secondary Sector and Tediary Sector are in million US$

\I:AR 2005 . . 2158
e GRS G SR
Mo and Nare of MRH " (2nd and 3d 2nd Sector % (ndand 3rd 2nd Sextoc
Seclar) million Seco) . millivn
. cemereeecsmssrsmraoreseedfeeeesee e resrss B MHOAUSS 5 uss b . million US§ uss ]
MRH 22 uritiba 100,00 830 00) {750.00) 10000 (810000 (1,900 60
LRI 371 C Ponra :
BT, ... T LA T #3500 i d1000 1340 LGS lnane
MRHIEINN : :
. Leoding n LEM000 LS00 3060 G Nssiee1...3%00
MR 2N K : : ‘
SO L. TSN SN .1 A SO 800 13000 1340 Lo i 3m
\TR.H 28 Exir. Ox.-,le
Paanaense 35.70 0.00 268.00 3660 1,B70.00 £95.00

According to the concept of the alternative development plan (described in Section - 1), it was
considered that three municipalities: Ponta Grossa, Telémaco Borba and Castro will
participate in MRH 273/Campos de Ponta Grossa and that other three municipalities:
Londrina, Cambé and Arapongas participate in MRH 281/N. N, Londrina.. The participation

of these six municipalities, in the MRH to which they befong, is shown in Table - 3.18..

Table - 3.18 Participation of GRDP (Sccondary Sector and Testiary Sector) and GRDP h} Secondary
Sector of sn Mumc ipalities in 2005 and 2015 by Alternative Case

Lo SRR SRS 2005 - 218 S
R % ckop TGRDPof % CGRDP T § L GRDFOf
{2nd and 3rd IrdSector (and and 3rd 08 Sector
Sectors) Million Seetors) Kllion
---------------------------------------------------------------------- . L!l‘l\oﬂ L!SS Mium Uss waan USS STTTERY Py
MR 273°C Pocts Grosss 190,00 (35509) 10000 (73509) (375.00)
3% Fools Grosss 500 15500 560 LN T S B (D1
0 Tekimaco Bachs .00 5560 _ 2000 150.00 $3.00
LT . S, LU SNSRI AV N5 %9 100 i
RRI 281 N 1 Londrina 10000 619 00) ] 10000 (1,563 0y )
128 Londina TTis00 15000 175.00 1350 11806 R L)
3 comid 15.00 90.00 33.00 1500 2500 5000
109 | Arpongas 10.00 6000 23.00 1000 155.00 | 55400
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2) Estimated Water Demand in 2005 and 2015

Based on the patticipation of three municipaﬁties, the estimated water demand of Cascavel
and Foz do Iguagu by the alternative case in 2005 and 2015 is shown in Table - 3.19.

Table - 3.19  Estimated Industrial Water Demand per Municipality by Alternative Case in 2005 and 2015

2003 O S 1.1 & S
Industrial Water
No. and Name of V. A Unit Rate Demand V. A Uniit Rate Demand
Municipatity " {Socondary m*day . mYday (Secondary m¥day . mfday
Sector) .} US$ Seetor) Uss
g nnoh TN USS £ 10 i Million USS £ 107
19 Ponta Grossa 58172 0.048 28210 959.55 0.037 35,500
40 Telémaco Bortba - 296.21 0.048 14,220 469.72 0.037 © 17,380

37 jCastro o f...23852 1 0048 12,200 ;..309.30 1 ..0037 . . 18840

T e 56is 55 ]"3951 T IR
113 Cambé _ 268.62 0.048 12,890 506.82 0.037 18,750
108 Asapongas -152.00 0.048 1630 283.20 0.037 10,480

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

The difference of water demand between Base Case and Alternative Case of the six
municipalities mentioned above is shown in Table - 3.20, as the comparison.

Table - 3.20 Comparison of Water Demand belween Base Case and Allernative Case
No. and Name of Municipality . U U < . S
Industrial Water Increase Industrial Water Increase
Demand of Demand of
LoKay) b Water | (WMay) 1 Waler
Base Allemative Demand Base Alternative {1 Demand
No. iNeme -~ i Case [ Case | (miday) | -Ca | Case  .i. (m’fday
39 Ponia Grossa 24,850 28,210 3,360 28,340 35,500 6,660
40 Telémaco Borba ’ 13,020 14,220 © 1,200 15,340 17,380 2,010
137 iCasto oo o3 LS540 F 12260 F 720 i 17,360 | 18340 i 1480

I24 i:;.l‘_a:'.:i.E;.a.........-..u..-uuu--..-.....n -..-.-'é‘i;ﬁ%a"“‘ ..,.,..,.56:§;?6---u"- -7-------8-’-56-(-]-.-“”“ """56:656"“" up----&.i;‘l.géunuw V“"‘i’é;b’é&i‘“"
113 Cambé 11,210 12,850 1,680 15,420 18,750 3,330
109 Arapongas 6,430 7,630 1,200 8440 10,480 2,040
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Table - 3.22 Estimated GRDP by Scoondary Sector per Municipality in 1993, 2005 and 2015
Excluding Contribution of Hydroclectric Power Station / Tibagi River Basin

{Unit: USS nullion)

No. and Name of MRH No.and Name of Municipality 1993 2005 2018

IMRFL 222 T T T TTTOTAL of MRTT H STW T TI
Carnpos da Bapa M Palmeirn 2030 4781 8554
35 Porto Amazonas 0.00 000 000
Subiotal of Kfanicipalitiés of Basia 20°30] R LE LI D X 1

Sublots] of Muneipatitics not of Basin 1418 21159 Ny

MRHITY T TOTAL T MR | 37X X1 I 73 53] L5381
. Ponta Grassa 37 Castro 5118 W52 46930
38 Pirai do Sul 1653 454 8470

39 Ponta Grosss 204.20 51772 7255

40 Teldmaco Barba 131% nn 41471

4} Tibagi 081 213 391

42 Ventania 027 07 163
Subtclal of Municipatitics of Basia SWET T TSR LIS

Subtotal of Muncipalities not of Basin 0.00] om .00

(MRH 76~ 1 TOTAL ol MEH i 4 10277 Vo2
Col. Irath 49 Imbinna 631 128 1933
50 Irati 3281 6120 107.0¢

55 Teixeirs Scares 147 123 0.88
Tulictal of Manic palities of Basin NE 7367 TS|

Subtotal of Muncipatitics aot of Basin 1310 21350 5156
(LRI 377 T TOTAL of MRH - 47 TR T T T30
Abto Ivai 57 Ipiranga 031 G635 053
58 Iva 208 330 564

59 Ortigueira 090 [ 253

60 Reserva 056 104 200
Subtora] of Municipalitics of Basia 386 613 10.50]

Sublolal of Muncipalities aot of Basin on 237 410

(MRIT373 1 TOTAL of MRH H 997 [3
N.Y Wenceslau B 63 Cunina 032 048 0.84
75 Sapopema 031 055 099

[Subtotal of Municipalities of Basiy 83 103 | E:2]

Subtolal of Muncipalities not of Basin 981 2894 5913

RIRH B~ RN IR 22 . P X 3 < A A - = 3 S 1 ¥ 1 | I V5"
N.V. Jacarezinho 84 Congonhirhas 02} 092 177
85 Comélio Procdpio 4911 5.46 1212

89 Leopodis 063 1 766

90 N. América Colina 10 459 201

91 Nova Fatima 02 0.42 048

97 S Antdnio Parsiso 003 0.07 02

2% Sertancja 0.09 10.40 2663

Subtotal of RMunieipalitiés of Basin 5¥EE p3 i HETS
Subtotal of Muncipalitics not of Basin 9448 19361 31484

TR 280 1 TOTALGfMRH 7 7777 T T T T T TR R T T T AR T T T T TR0
Mg Assal 99 Assa R 2385 26.09
100 Jalaizinho 359 0.7 07

101 N. Santa Barbara 005 0.09 oM

102 Rancho Alegre 496 358 1343

103 Santa Cevitia Pavio 280 519 800

104 Sko Jerdnimo Sema 01g 023 032

105 §. Sebastiao Amoreies oA 02 037

106 Urs B 098 051

S ctat of Municipalités of Basin k371 SR VX ¥ | I X () 1

Subtotal of Muncipalities nol of Basin 000 Q00 Q.00

MR ST TOTAL of MR [SEE]] I3 1060 3]
N N. Londrina 109 Asapongas 6174 13400 21820
113 Camb 14308 23362 41632

119 Thipes 1899 3509 6312

114 Londrina 2M 81 A8 06 0451

131 Primeiro de Maio 082 12 L% 2]

132 Rolindia 43.92 15331 0410

137 Sertandpolis 604 17.30 3548

| Subictal of RMunicipatities of Basin 53410 1006 67 158137,

Sultolzt of Muncipalities et of Basin . 100 33 nen 308

(SRHZEY B (o3 =3 3448 S I %53 ] R 355.01 __‘_-63!9}1
NN Apacarana 184 Apucarana .70 171241 28603
) 187 Califérnia 083 253 485
158 Manitindia do Sul 0% 039 on

200 Mous da Sema 1326 X gd, LIRSS

Sutiotal of Municipalities of fasin 058 5613 TN

Subtotal of Muncipalities nod of Basin £19% 16291 3415

—TOTALOF REMURICIPALITIES OF DEBASIN ™ =]~ "13%h U T 8]
Fouroe: Fundd 38 Parficipay 30 858 Municiptos - Indices Trovisliios - 93 (lunidipakiiies” Participation Fund - Prefiminary Tdexds -

95)SEFA

Remark: Values in USS were cotimated by JICA Team
1 Figures of Porto Amazonas are histed in Iguagu River Basin
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