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1 -1 EMMSEEECWAME NS

Name Designatioﬁ

ADVISORY COMMITTEE

Dr. Katsuyoshi Ishizaki Chairman of the Committee
Mr. Efichi Nakamura Member (Urban Planﬁing/Drainage Planning)
Mr. Katsuhide Yoshikaﬁa Member (Hydrology/Hydraulics)
Mr. Noboru Yamaguchi Member (Facility Planning)
Mr. Toﬁru Take Member (Coordination)
STUDY TEAM
Mr; Katsuhisa Abe Team Leader
Mr. Yoshiyuki Tomioka Assistant Team Leader
" {(River Planning Engineer)
' My. Yoshiharu Matsumoto Hydr&logist
Mr. Iwao Irie ' Geologist
Mr. Motonori Yoshii ' Drainage Planning Engineer
Mr. Junji Kamata Floéd Analfst
Mr. Hiroaki Sakamoto Urban Pianner
Mr. Akio Shichijuga?i Drainage St?uctural Engineer
Mr. Iw;o Chikaraishi Structural Engineer/Cost Estimator
Mr. Teru 8asaki Institutional Expert
Mr. Kimio Shimomura Project Economist
Mr. Shinichi Kono Surveying Engineer
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B2 1 MRS AR (19771081 R BEIPRLETE

Cufrent Price 1982's ConStént Growth Rate
Year T (6106) Price (G100) (%)
1977 263,612 495,493 10.9
1978 322,562 551,732 O 1llb
1979 430,514 614,392 RIS
1980 560,459 684,686 C1L4
1981 | 708,689 744,361 - 8.7

Source: Central Bank of_Paraguéy

H2-2 B3GR (19851909 WY B TR LRE

1982's Constant T “Growth Rat

Year Price (G108) )
1985 772,445 S s0
1986 818,792 R 60
1987 872013 o f‘ | 6.5
1988 928,694  es
1989 989,059 e

Source:  Technical Planniﬁg Secretariét:

-5 -



32_3 %m&v7x99%vﬁmﬁfmkm%m

1950 . 1962 1972 1982 Average Aanual

- Locatioﬁ' : - : Growth Rate (¥}
o : Populatfon Rate - Population Rate Population Rate Topulation Rate 1950-62 1962-72 197282
_(Persons) (X).  (Pevsons) (%) (Persons) (XY  {(Persons) (%)
1. hsuncion - | 26,634 76,0 208,882 70.6 388,958  67.2 457,210 57,2 2,83 310 1,63

"2, F. de la Mora 5,253 2,0 14,519 35 36,892 6.4 66,430  B.3  B.84 10,04 - 6.06

3. Lambare | - - éo;;#a '5,j 31,732 5,5 67,180 8.4 - hkh 7,79
Q.Iﬁiméig_ B 8,473 3.1 10,1é6:" 2.5 12;7;7 22 16,650 2.0 150 241 2.69
5.:£uqu;5 ' 22,361 8.2 . 30,834 7.5 40,67 . 7.0 . 63,210 7;9 2,71  2.88  4.51
6..n;'k. Alonso #,043 i.s'-. 5,686 1.4 %,333 1.3 14,550 1.8 2.88 2,72 6,99
}. ﬁe@b} E N : 4,974 £.8 5,554 B § 6,399- i.z 12,310 1.5 1.55 1.4% " 5.96
8, éﬁ“_ﬁgfﬁnib ' ::--;laés N7 5,965 LS 7,311 1.3 5,110 1.0 2,01 - z.?é L3
9. San Lorenzo 15,&00 4.8 18,573 45 36,811 6.3 4,240 9.3 2,95 7.7 7.27
10, Villa Bidsa  ° #,355 0.9 - 3,214 0.8 4,774 0.8 11,600 1.5 TS A 9.8
110 Vvilla Hayes - | - ' #,732. Lt N 4,795 0.8 7,660 1.0 - - 0.18  4.80
' Hettopdlifun S L : ST '
Avea (Total) 271,901 100.0 409,273 10,0 579,014 100.0 799,140 100.0 3.47  3.62  3.27
ngagéaf' | l,gza;asz- C L,819,103 '2,357.955 ' 3,035,360 265 270 2.5

Sources Censo Hacignal.de Foblaéion y Viviendas 1982
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X4 HUENELE

(198247 {itk) |
(Unit: Billion Guaranies)"
Economic Sector 1979 1980 1981 1982 1983
Agriculture 90,4 99.3 113.9 1147 111.4

14.7%  14.5%2  15.3%2  15.6% 15.6%

Livestock . 51.7 53.8 55.4  56.5 '.55.5_' 
8.4%  7.9%  1.4% 1.7% 7.8%
Forestry ' 15.9  18.4  19.5 18.4 18.0
2.6%  2.7%  2.6%  2.5% 2.5%
Hunting and Fishing = 0.9 1.0 1.1 1.1 1.0
- U 001% - 0.1% 0 0.2% 0 0.1% 0.2%
Mining 2.1 2.7 3.1 3.1 2.9
_ 0.3%Z. 0.3%  0.4%  0.4% 0.4%
Manufacturing 106.3  120.4 125.6  121.0 115.9

Construction 35.8  45.2  52.7  49.5  -46.7

Electricity 10.1 12, 12.6 ~ 15.8 15,0
©1i6% 1 .
Water and Sanitary Services 1.7 1.9 2.1 2.3 - 2.8
' 0.3% 0.3% 0.3% 0.3% . 0.4%:

Transportation and
Communications 26.

Commerce and Finance - 167.4  185.0  200.6 _196;2' 190.2
27.3%  27.0%  27.0% 26.6% -26.6%

General Government 24,0 ) 25.7. 3106 . 32,9 - 32,2

Housing 19.7 21,5 °© 23.0  22.5 . 21.4
. 3 2% 3‘.1% 3-1% . '30000 3 Oz

Other Services ' - 61.2 68.1 72,7 '72;0 71.1
- 10.0%  10.0% . 9.8%2° 9.8%  9.9%

Total 1 613.8. 6847  Thhih  737.1  714.8

-100.0% - 100.0%  100.0% lO0.0Z 100.0%

Source: Central Bank of Paraguay
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225 - HURREAL

(1982)
" Economic Sector Population- Distribution
' R (person) (%
Agricdlture S _ 429,230 41,7
“Livestock ' " 14,230 1.4
f*Forestry, Flshlng, Etc. B : ' 2,260 0.2
Mining - . 1,130 0.1
“Industrial Manufactur1ng g _ . 124,840 12.t
'Constructlon : : R - 87,170 6.5
Electr1c1ty, Water/Sewage S ' 2,540 0.2
‘Transportat1on/Gommun1cat10ns 26,230 2.5
Commerce - _ : ' ' 78,650 7.6
Hotels “and Restaurants R - 6,560 0.6
Housing and Finance = - 17,120 1.7
- Other Services _ — 168,980 16.4
Others e 90,740 8.8
‘Total | 1,029,680 100.0

‘Source: General Direction of Statistics and Census
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R2o—6 7Ry VIR

_ eul Stage Undertaken 'Financiai
Item Particulars _ ag By . Source
Road (1) Improvement of Eusebio Planning - Municipal Not decided
Network Ayala Ave., including Stage Government - :

Parking Lot (PRODEMA)

(2) Improvement of -ditto- ~ditto- ~-ditto-
Fernando de la Mora Ave. ' : i

(3) 'Widening df'R0ad and Under con-  ~ditto- Muﬁitipai_.
Improvement of Drainage struction : Budget¢ 
Along Avenue Madame ' (for 1985)
Lynch Avenue '

(4). Improvement‘of'Santa -ditto~ ~ditto- Municipal
Teresa Avenue, and. _ Government
Aviadores del Chaco Ave. :

Land Use (1) Urban Waste Disposal Planhing ~ditto- ~ditto-
Facility (PRODEMA) Stage - -

(2Y Construction of New Under con~ ~ditto- - ~ditto=~
Municipal Building struction

(3) iImprovement of Recrea- Under con- Private
tion Area (Plaza struckion enterprise
.Palacio de Justicia) -

(4) Road Improvement for Planning ‘Municipal Municipal

 Pedestrians' Exclu—- Stage Government Government
sive Use of Palma i
Street and Edtrella
Street (PRODEMA)

' (5) Rehabilitation of ~ditto- -ditto~ Not decided
Slum Area Along ' K
Paraguay River

{(6) Construction of ~ditto- ~ditto- ~ditto-
New Cemetery ' '

(7) Expansion of Green -ditto- —-ditto-. ~ditto-

Space Near Palacic
de Govieruno
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- River longitu- txist{ng Flow Capacity
Basin

. . s Length dinal /1 Cntghment Subbasin Flow Per Catchment
tumber Hame of Bnal“_ (km§ Gradient ?r“; Number Capncity Aren Ramarks
b (nfe) (/s fkm?)
Baging With River Chacoels
Group 1 -
LY Jagn E90 1/79 247 - 30 12
b-6 - Salamanca . 1.8} 1/46 143 .- 15 13
S B2 Zanjs Morati . 2,35 '1/43 - 161 1 60 85
. - : _ _ 2 90 76
‘B8 . Ferreird o 3.3 168 400 H 110 59
o : : o ; _ 2 te0 - 48
D19 Lambare . . ’ 7,03 1/107 - 2,56b 1 i0 .. kl
S i ' 2 15 6
3 150 iy
4 35 : 2
7 150 ]
5 210 43
o ' . : 6 200 28
B-2] . Vvilla Elisa ’ - 5,20 1/68 1,153 1 29 7
oLy L ’ 3 75 ?
| B-22 Hemby 7.55 Lf101 4,417 1 85 15
Co : : . 2 20 2
3 25 2
4 260 28
5 2% 1
. Browp II
‘B2 7 Jardin ’ 0:78 17456 - 60 - 30 50
B-10" ' Las Mercedes B - T F 1L 212 - 20 9
B-12 Bella Vista 0.86 - 1/34 75 - 30 46
B4 “Hburicao 1i.04° 1/10G 1,645 1 20 5
. ’ . . 2 a5 6
4 130 11
6 120 7
3 30 8
— : : 5 20 9
B-15. Ycua Carriiile ) 3.00 1/78 _ 401 1 20 11
: , R - . ‘ 2 30 7
B-16 Santa Rosga . 2,40 1/87 a3 - 20 6
B-17 Tres Puentea Cue .99 /1n 680 - 10 1.5
B-15" ltay 25,50 - 17318 13,613 3-1 3 0.9
_ 5 3 0.1
2-2 15 1.3
6 60 1.4
. 3-2 "3 0.9
[ 5 1.2
1 30 2.2
2-1 15 0.9
-2 1¢. z.1
7-1 5 0.4
7-3 3 1.8
8 23 1.2
g . :
o : : _ 10 20 0.5
B-26 . Zeballos Cue - - .23 1768 213 - kO - 5
CB-2F 77 Pago Cai 400 1{129 549 - 19 1
Group 1IL
B-23 San Lorenzo ) 9.60 1/147 3,369 1 5 0.3
. . 2-1 5 0.1
2-3 41 0.3.
HE - : T o L2-2 10 1.3
B-24 ~ .Tayszuape . - - B.80 17163 . 3,013 i 55° 4
o ; e .o . S 3 15 0.5
o : TR ) 2 25 5
B~25  -Ycua Dure - < A0 L3 L 1,28 - 47 3
Basins -HWithout River Channets
B-1 “Varadero - - . 3258 ~ - - No river
B3 Centxre - - - S 724 - - - ~do~
B=-5 " Tacumbu . - - o= 170 T - - - *‘30_"
B=9 - ¥illa Universitaria . - R 1 T - - -do-
B~i1 . - Mariscal Lopez - - 66 . - - - ~do~
~B~13 - Tablada . - e 103 - . - ~da-
‘B20 Valie Apua - - - 1,063 - - - ~do-
E-28  Mariand Alonso - - - - SoE,585 - - R - ~do-
B-29 . .villa Hayes ° - - 895 - - - -do-
B-30 Petropar : -, =7 .,.523 - - - ) - ~do~
B-31 Achucarro ~ C- 1,333 -~ - - wdo-

Wote: [J1 Loagitudinal grndieht is the ratio of che height differance betwaen beginning and end
points and the total river length. ) :
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'_Affecﬁed

Catchment Tnundated iﬁundated {nundated 1nundéted_rVehicles“"
Name of Basin Area Area Houses ~ - Trunk =~ Street At Trunk
(ha) {ha) {houses?) Roads  Junctions Roads -

(points) .(points) (103 units)

Varadero 325 : 2.1 1 8 - 13 : -
Jardin 60 0.2 - SR B
Jaen | 247 1.4 ;8. - _ 8 _‘3.
Salamanca . 143 2.7 _. 31 - o L
Zanja Moroti 161 1.3 - li" - { 5 .
Ferreira : 400 4.3 18 1 '17.: -':'. .
.Las Mercedes’ | Zié- i,O' - 2(1) 2 . 3
Mariscal Lopez 66 _ 0.7 o - 5 -
Belia Vista 75 2.0 ' 14 1 ._ 6 T 1.3
Tablada ' 103 1.0 6 | | .I | 2 i
Mburicao 1,645 46.6 100 8(4&) 67 28
‘Yeua Carrillo 401 1.6 2 - 2 B
Santa Rosa | 313 : 2.7 | 44 €1 8 . 2;5‘
Itay | 5;2;55 /1 283.9 i,soo 13(6) 243;' ' ._17'
Lambare 2;56_6 19.9 189 - 6(3) _6.9__"- 8
Note:

/1 Excluding the area downstream of Aviadores. del Chaco Avenue..
( ) Number of spots on habltually inundated. trunk roads,

| el
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_ _ L _ . Influence Flood
Neme of Basin irea " Tonaee magete 1Y puatuacton
: Duration
‘Varadero = * % k * %
Jardia * * % * *
-Jaen _ * * * % *
Salamanca * k% * * *%k
 Zanja Moroti * ok % * *
Terreira % *k * *k %k
. Las Mercedes - L ko * * *
Mariscal Lopez ® * * * : *
Bella Vista * *k * * x
Tablada _ % * * *k fk
Mburicao | - . ' Tk - k& ®kk% hhkk Rkkk
Yeua Carrillo: * : *%k * * *

;- Banta Rosa - . * . ok * xk *%
Ttay _ _ Khkk Ek kK L kEkkk Rk Kk
f.ambare _ *k Akk *% kkk *k &

Note: * Less Serious *%% Very Serious
: ** Serious #%%% Extremely Serious
E3- 4 192FERARERAIRE O SRk _
- Number of Spots on Affected Vehicles
Name of Road S Tnundated Trunk . At Trunk Roads
T S Road . (103 units)
Artigas Avenue 3 5
Espana Avenue : 3 10
- Mariscal Lopez Avenue 5 22
~Eusebio Ayala Avenue ‘ 4 28
- Fernando de la Mora Avenue 2 5
Feneral Maximo Santos Averue 3 2
6 17

Madame Lynch-Avenue

-~ 82 -
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“(Unit: ha)

Nnber  somta Sl Wi et TREal_ teiay, Poblle (TS pormiang  Srend
B-1  Varadero 19 199 54 - 253 4 3 14 - 325
B-2  Jardin . - 51 - - 51 7 2 = - 60
B-3  Centro 380 108 96 -~ 204 108 3 - S 724
B4 Jaen 4e 27 159 - 186 5 7 _ -
B-5  Tacumbu - - 112 - 112 55 3 - =
B~6 - Salamanca 10 - 105 - 105 - 10 18 - : f§3
B-7  Zanja Moroti N T - 151 - s 1 . < s
B-8 Ferveira 56 - 330 - 330 - 10 4 ' - :405
B-9 V. Universitaria 3 - i - 198 3 28 3 -0
B~10  Las Mercedes 19 l— 166 - 166 - - 1 - 212
B-11 nar;ségl Lopez 3 - 56 - 56 6 1 - - 66
B-12  Bella Vista 5 . 64 - 6 .5 ) - - ' 7

'B-13  Tablada 7 - 86 - "85 71 2 - T
B-14  Mburicao 175 27 864 287 1,178 % 209 52 5 1,645
B-15  Yeua Carrillo 20 - 34 - M1 nmo1s - 401

B-16  Santa Rosa 5 97 me - e ' 7 76 8 313
B-17  Tres Puentes Cue 61 144 v - 163 . - 188 230 38 680
B-18  Ttay S68 367 1,421 2,984 4,772 66 922 150 7,135 13,613
B~19 - Lambare 322 523 L6146 . - 2,137 33 k¥ 37 - 2,566
B-20 = Valle Apua Y - 325 615 - 940 . 7. [ S 35 - 1,063
B-21 Villa Blisa 36 - 262 827 1,089 23 R - a3
B-22  Nemby 106 - 206 1,046 1,250 - 23 a7 . 33 2,988 4,417
B-23  San Lorenzo 148 - 131 1,456 1,587 14 256 19 1,245 _ 3,369

B-24 Tafazﬁape. 76 - 1L s0z - 613 - 7 5 2,312 3,013
B-25 Youa Dure Y - - 44k 446 "2 i 3 s 1,25i
B-26  zeballos Cue =~ 14 = - 12 02 I 80 R 213
B-27  Pase Cai 35 - o1 et 338 - 3 2 s . 549
B~28 Mariano Alonso 28 - - 321 am s s a2 ;,2oﬁ: 1565
8-29  villa Hayes 47 - - 267 267 93 30 10 - a8 893
B-30  Petropar - - W 167 181 10 - 2 a0 s
B-31  Achucarro 19 - - 535 535 . a5 ms s

NOTE : "Resideatial™ is classified into high, medium and low densities.
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/l_:' Impermeable areas due to pavement.,;

2? : Permeable areas where rainfall may‘infiltrate to

- B4 -

some degree.

. g . - e -Interspace Building--
Clagsifi- L . e
eation Unit -Roof Hard/l  Soft/2 Roads Total to~Land
L . — = Ratio
Commercial ha  13.5 3.2 1.8 6.4 25.0
% S4.4 12.8 7.2 25.6 . 100.0 73.0
High Density ha 9.1 5.3 bl 6.5 25,0
Residential o - ' :
8 X /o 36!4 21&2 16'4 26.0 100-0 49.1
 Medium ha 4.8 6.7 7.5 6.0 25.0
- Density T T
. ) H z E 1902 26-8 30-0 24-0 100.0 25-1
~ "Residential. ' ; ; .
Low Density. ha - 2.8 1.6 14,9 5.7 25.0.
Residential . .
. % 11.2 6.b . 59.6  22.8 100.0 1h.4
Industrial ha 9.8 9.0 36,0 9.9 64.7
% 15.1 13,9 55.7  15.3 100.0 17.9
 Publie ha 6.6 4.3 80.4 - 91.3
© (Hospitals’ :
¢ P als) % 7.2 4.7 88.1 - 100.0 7.2
. Public - ha 1.l 0.5 4.6 - 6.2
(Schools) - - -
{Schools) . %177 8.l Th.2 = 100.0  17.7
 Public ha 3.3 2.8 . 48.8 - 54.9
 (Militar o = _
(milicary) % 6.0 . 5.1 38.9 - 100.0 6.0
Note:



#5-3

A3 {te 1k B B RBEAL,

River \ Runoff Coefficient

Basin Name of River 1965 1984 7005
B-1 Varadero 0.54 0.62 0.66
B-2 Jardin 0.65 0.68 0.68
B-3 Centro 0.59 0.62 0.67
B4 Jaen 0.57 0.65 0.67
B--5 Tacumbu 0.48 0.53 0.53
B~6 Salamanca 0.52 0.57 0.58
B-7 Zanja Moroti 0.63 0.64 0.65
B8 Ferreira 0.50 0.63 0.66
B-9 Villa Universitaria 0.32 G.44 0.60
B-10 Las Mercedes 0.48 0.59 0.62
B-11 Mariscal Lopez 0.56 0.62 0.63
B-12 Bella Vista 0.30 0.63 0.65
B-i3 Tablada 0.45 0.62 0.63
B-14 Mburicao 0.42 0.50 0.57
B-15 Ycua Carrillo 0.37 0.44 0.63
B-16 Santa Rosa 0.33 0.41 0.56
B=17 Tres Puentes Cue 0.30 0.35 0.41
B-18 Itay 0.33 0.41 0.50
B~19 Lambare 0.36 0.51 0.67
B-20 Valle Apua 0.30 0.38 0.40
B-21 Villa Elisa .31 0.40 0.51
B-22 Nemby 0.30 0.36 0.44
B-23 San Lorenzo 0.30 C.32 0.35
B-24 Tayazuape 0.30 0.32 0.35
B~26 Zeballos Cue 0.32 0.35 0.41
B--27 Paso Cai 0.32 0.34 0.52
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River Basin Condition Coefficlent
Past (1965) 120
Present (1984) 100 or 120
Future (2005, Without Drainage Facilities) 100
Future (2000, With Drainage Facilitiés) 80
RO BRGSO HR
Type of Return  Size of Maximum Discharge (m3/s) Regulation
. . Effect
Facilities Period Facility Inflow OQutflow (m3/s)
Storage in 3~year 1 w2 0.00381 0.00260 0.00121
House Lots
10-year I m2 0.00510 0.00390 0.00120
3=year 2 m2 0.00381 0.00181 0.00200
10~year 2 m2 0.00510 0.00308 0.00202
Infiltration  3-year i0m 0.00381 0.00305 0.00076
Facilities
10-year 10 m 0.00510 0.00434 0.00076
J~year 20 m 0.00381 0.00229 0.00152
10-year 20 m 0.00510 0.00358 0.00152
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DISCHARGE

: - CATCHMENT : PR 0 BABL E
RIVER BASIN AREA CASE . RUNOFF. T Toyr doyr By 10-yr
(kmz) NO. COEFFICIENT Fo G Te i o 0 T q Te q
: : min . m3/s  min adfs  min /s min m¥e min  ndfs
B-2 0,6 1 0.65 35 4,7 .25 9,5 25 11,1 25 12.9 20 16,5
Jardin 2 0.68 25 5.9 200 10,8 .20 12,7 286 14,7 s 18,9
' .3 0.68 25 5.9 20 i0.8 20 2.7 20 14.7 15 8.9
4 0.68 20 6.6 15 11,9 15 13,9 15 16,1 16 ;20,5
B-4 2.47 H 0.57 50 13.8 40 27.3 40 32,2 35 40,3 35 47,6
Jaen 2 0.65 40 17,9 0 30, 36,0 30 42,3 25 53,3 25 62,7
3 0,67 40 18.5 - 30 - 37,1 .. 30 43,6 .25 549 ;25 0 64,7
4 0.67 30 21.8 25 40,2 20 47,6 20 59,7 20. . 70.1
B~§ 1.17 1 0,52 45 - 6.3 35 1206 30 16.9 ‘30 18.7 30 22,1
Salananca 2 0,57 35 8.1 25 16,2 25 19,0 25 .-22,1. 200 28.3
3 0.58 35 B.2 25 i6.5 25 19.3 25 22,5 20 26.8
& 0,58 %8 200 180 20 261 20 4.5 15 3L
B-7 1,18 ! 0.63 40 8.3 30 le.6 30 . 19,6 0 . 22,9 25 29,1
Zanja Morotd 2 0.64 30 10.0 25 18,3 25 21,5 20 27,2 20 32,0
3 0.65 32 10,1 25 18.6 5 20,9 20 . 27.6 20 . 32,5
4 0,65 25 11,1 20 20,3 20 23,8 15 30,3 15 35,5
B-8 4.0 1 0.5 65 . 16.2 50 36,2 45 43,0 40 53.6 40 63,4
Ferreira 2 0.63 45 26,2 35 . 52.4 35 61.8 30 77,5 30 914
3 0.66 A5 2704 - 35 549 30 647 30 81,2 30 95,7
4 0.66 35 - 31,.¢% 25 - 64,1 25 75,2 25 93,3 20 - 111,9
B-10 2,12 1 ‘0.48 55 9.2 40 19,7 40 23.3° 35 29,2 35 34,4
Las Mercedes . 2 0.59 40 14,0 30 28,0 30 33,0 25 41,58 25 . 48,9
: 3 0.62 . 40 ¢ 14,7 30 2946 30 34,6 25 43,6 25 5h.4
4 0,62 3% 47,3 25 31,9 26 37.2 20 47.4 20 55,7
B-12 0,75 H 0.5 40 4.2 30 8.4 30 9,9 25 12,4 25 14.7
Bella Vista 2 0.63 30 6.2 25 11,5 20 147 20 17,0 200 20.0
3 0.65 30 6.4 20 1.8 20 151 20 17.6 20 20,7
4 0.65 20 7.8 15 13,3 15 16.6 15 19,2 15. 22,6
B-14 16.45 1 0.42 - 105 .38.7 80 -87.2 75 108.5 70 133.9 65 166.5
Mburicao 2 0.5 75 59.8 35 132,7 35 157.5 50 195.5 43 245,
- 3 0.57 0 71.8 55 151.3 30 189.9 . 457 236.3 45 279.6
4 0.57 55 85,2 40 181.8 40 214.8 3> 268.7 35 -326.5
B-15 RN ] ] H 0.37 75 10.8 35 23,9 50 . 30,1 50 35,3 45 44,2
Yc¢ua Carriilo 2 0.44 55 16.0 . 40, 34,2 40 4004 ‘35 50,6 35 59,7
3 0,63 45 26,2 . 35 . 52.5 33 61,9 30 71,7 30 91.6
4 0.63 3530,6 25 6L3 25 72,00 25 83.9. 20 107.0
B-16 3.13 1 0,33 S0 1.9 55 . 16.7 50. 20,9 45 26,0 43 30,8
Santa Rosa 2 0.41 50 12,4 40 24,9 35 31,5 35 .36.8 30 46.5
3 © 0,56 45 18.2 35 36,4 30 '46.2. 30 53,9 30 63,6
4 .56 I 21,2 25 42,6 25 50.0. 25 58,2 20 74,3
B-17 6.8 1 0.3 95 T 12.4 70 28,2 65 35.2 60 . 43,6 35 54,4
Tres Puentes 2 0.35 70 18.2 35 38,4 50 48,2 45 60,0 40 75.4
3 0.41 65 22,5 50- 47,7 45 59,9 45 73.8 40  88.4
4 0.41 30 27.6 35 57,9357 68,3 30 85,7 30 105.7
B-i8 36,55 1 0,33 170 - 67.3 125 '163.0 ' 1is 208,41 105 263.% 160° 325.0
Itay 2 0.4] 120 112,46 . 90.259.5 80 336.3 75 4l4.2 70 514.%
3 0.5 110 147.2 80 344.0 - 75 428.5 70 528,5 65 657.5
4 0.5 80 . 189;1 60 416.9 - 55 522,2 30 648.4 50 767.8
NOTE _ : .
Te : Concentration Time (min) Case 1 : Under past river ba81n coudltxon in I?GS.
Q ¢ Run off Pischarge (m3/s) Case 2 : Udader present river basin condition in 1984,
. Case 3 : Undar future river basin condition in 2005,
‘without provision of drslnage facilities,
Case 4 : -‘Under futire river. basin condition in 2005, wlth

provision of drainage facxlxtxes.
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CATCHNENT

T . ' _ _PROBABLE DISCHARCE
o CASE RUNOFF :
RIVER BASIN - AREA . Clal=yr 2-yr 3-yr S=yr 10-yr
_ () HO, _COBFEICIEN? ~TE'““X“E" o 5 7 3 o 3 T 5
Lo : _ _ min  wds  win  m3ls - min - n¥/s  win s min - mi/s
B~19 . 25,66 1 0,36 - 130 43.4 33 1103.0° 90 127.9 g0 163.8 750 203.2
Lambare 2 Q.51 g5 86,6 65 190,0 60 237.6 55 294.4 S0 368.4
o 3. 0.67 75 125.1 55 277.4 55 329,2 S0 408.7 45 512,65
_ 4 6.67 55 156,2 45 312.4 40" 393.8 40 461.1 . 35 S5BL5
B-21 11,53 1 0.31 10°°.19.3 80 45,1 75 . 56.1 70 69.3 6% 86.7
¥illa Elisa . 2 0.4 © 75 033,60 55 M4 55 83.3 50 109.6 43 137.5
. : 3 0.51 65 47,5 50 100.5: 50 [19.1 45 148.2 41864
4 0.52 50 57,0 40 114.0 35 lasa 35 168.5 30 213.2
B-22 5.58 1 0.3 90 10,6 65 24.3 60 30.4 60 35,7 - 55 4hL6
Neaby 2 0,36 T80 13.9 60 30.7 . 55 385 55 45,2 50 . 56.5
3 0.44 60 . 21,0 45 4406 . 40 ' 56,2 40 65,8 35 8
4 0,44 45 . 25.5 35 51,0 30 64,7 30 75,5 0 91,2
B-23 33,62 1 0.32 IS0 44,9 . 110 107.8 100 138.3 ° 95 169.6 85 218.1
San Loranzo 2 0.37 CIAG - 55,1 105 129,195 166,0 90 203.8 8¢ 262.7
3 0.4 105 . 75.5 80 170.0. 70 22i.6 65 273.8 60 341,72
_ _ 4 0.4 73 98,1 &0 206.0 . S5 258,0 50 320.4 45 401.8
B-24 30,13 1 0,3 150 ~'37,6 1100 90,4 100 1l6.0 95 142.2 85 182.9
Tayaziape o 2 0,32 145 41.3 105 99,8 100 123.7 90 157.6 85 195.1
o 3 0.35 105 59,1 80 128.5 . 75 165.7 0 204.3 65 254.2
; _ 4 0.35 80 @ 73.1 60 161.2 55 201.9. 50 2477 50 295.%
. B-26 0.96 1 0.32 50 3.0 40 6.0. 35 7.5 .35 8.8 35 10.4
. Zeballos Gue 2 0.5 50 . 3,3 40 6.5 35 8.2 35 9.6 30 1.7
: 3 0.41 35 .. 4.8 30 8.8 25 1.2 25 13.1 25  §5.4
4 0.41 30 - 5.2 20 10,4 20 12.2 0 14.2 20 16.7
 B-27 5,49 1 . 0,32 . .85 . 116 65 25,5 60 31.9 55  39.5 50 49,5
Paso Cai : 2 .34 85 12,4 . 65 27.1 60 33,9 55. 42,0 S0 52,5
: 3 ¢.52 55 ' 25.9 40  55.4 40 65.4 35 8L.8 3% 96.6
4 8,52 40 31,9 30 63,9 87.8 25 1.6

© 30 75,2 30
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RUKOFF

Y ROBABDLE

FIS CHARGE (mils)

- 89 -~

- CATCHMENT - N
RIVER BASIN  ‘ve (kw?) coRsprcreny OASE NO. “—po 2yt 3-yr k353 10-yr
B-2 0.6 0.6% i 5,9 10.8 12,7 4.7 18.9
Jardin : 2 5.t %9 11,7 . 13.8 16.3
3 3.9 8.9 10,8 T 12,9 15.4
4 4.8 9,7 - 14,6 13,8 17.8
5 4,0 8,9 10.8 12,8 17.0
6 5.1 10,0 1.9 13,9 16,5
7 3.8 9.3 11 | 13,1 15,7
] 2,47 D.67 ! 18,5 -37.1 43,6 54,9 64,7
Jaen 2 16,1 33.9% 50.5 51.5 . Bl
3 13.6 0.7 37.3 44,6 576
4 15.5 34,1 40.6 51,9 . 6.7
3 13.4 3,9 38.5 - 69,8 . . 59.5
6 16.4 34.9 4.5 52.8 82,5
7 12,9 32.8 19,3 50,7 60,4
B-6 1.17 0,58 1 8.2 16.5 19.3 - 22,5 28.8
Salamanca : 2 6.9 14,8 .7 20,9 26,9
3 5,7 12,2 16,1 - 19,3 S23.1
4 6.9 15.2 8.1 2:.3 21.5
5 6.0 14.3 17.2 20,4 - 2646
6 7.3 15.6 18.4 21.6 27,9
7 6.4 13,4 17.5 20,7 27,0
B~7 1,18 0,65 1 10.1 18.6 21,9 276 32.5
Zanja Moroti 2 8.0 16.9 0.2 23.8 30,6
3 6.7 15.3 i8.5 C22,2 28.8
4 8.5 7.0 20.2 26.0 30.8
5 [N 15.8 i%.0 4,3 29,7
6 8.1 17,4 20,7 24,3 3L.3
7 6.9 16.3 19.5 23.1 0.
B-8 4.0 0.66 1 27.4 54,9 64,7 “Bl.2 95,7
Ferreira 2 23.8 50.2 60.1 76.1 90.5
. 3 19.1 45,5 55.4 71.1 853.3
4 22,4 49,9 . B4.6 76.2 90.7
5 18.8 6.3 ‘61.0. 12.6 87.2
6 23.8 '51.3 Bl 7.8 92,2
. 7 18,4 47.7 57,6 74,0 88,6 -
B-10 - 2.12 0.H2 1 14,7 294 © 34,6 436 514
Lag Mercedes 2. 12,6 26.7 F31,9 &7 43.3
3 10.5 24,0 29,2 37.7 45.3
4 12,2 26,9 L1 51,1 AB.B
5 10,4 25.1 ©30.3 39.3 4740
6 12,9 27,6 32.8 41,8 49,6
7 16,0 25,8 3.0 ‘40,0 47.8
B-12 0.75 0,65 1 6.4 1.8 . 5.1 . 17,6 20,7
Bella Vista 2 5.5 10,8 14,00 16,4 19.5
3 4,6 9.7 12.8 15.3 18.3
4 5.5 11,9 14.2. 16,8 19.7
5 4.8 11,3 13,5 15.9 19.0
& 5.7 RinE 14.4 16.9 20.0
7 5.0 10.4 13,7 16,2 19.3
B-14 16,45 9,57 1 71.8 151.3 © 1829 236.3 279.6
Mburicao 2 59.6 137.6 . 175,07 2080 262;9
3 49,0 123.8 ~ 1520 193:1 2461
4 56.1 135,6 BYLH 220.6 263,%
5 5.3 124,4 163.0° - 209.4 252.7
6 53.8 140,1 178.7 211,7 268.4
¥ 9.6 120,9 L 157.1 00,5 257.2
Note:
Case 1 : Without detentxon facilities.
Case 2 : Storage facilities in public compound vtilizing
2.5% of river basio area, :
Case 3 Storage facilities in publie compuund utilizing
5% of river basin area. .
Case 4 Storaﬁa facilicies in house lots with capacity of
1.0m o :
Gase 3 Stora§e Eacllltzes in house lots with cspacity of
2.0m
Case 6 Infiletration Facilities with the length of. 10 m.
Case 7 InEiltration facilitiss with the length of 20 m.
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" CATCHMENT

44,8

RUNOFF . - ‘ PROBABLE DISCHARGE (mi/s

RIVER BASIN . sREd (kn2) cobericieny CASE MO. ——ipq—s Foyr ey vy n3/ )1ouyr
- B-13 : 4.01 0.63 13 26,12 52.5 51,9 1.7 9.6
Ycua Cavrillo 2. 22,7 47.8 57.3 72.6 85,4
. T 3 18,0 43,1 52,6 67,5 81.1
4 21,0 47,3 5647 72,5 86,4

5 17,3 43.6 53.0 68,8 82.7

6 20.8 48,8 - 58,2 74.0 87.9

: 7 15,6 41,6 54,5 70.3 84,2

316 .. 3,13 0.56 1 18.2 36,4 46,2 53,9 63.6
~ Banta Rosa : 2 15.4 32.8 19,3 49,9 5¢.5
- 3 11,9 29.1 35,7 46,0 55.4

4 14,3 32.6 42.3 50,0 59,7

5 11.6 29.8 39,4 47,3 56.9

6 14,2 33.7. 40,2 51,1 %0.8

_ 7 10.3 30.9 37.4 48.4 53.0
B-17 P 6.8: 0,41 1. 22,5 47,7 59,9 73,8 88.4
‘Tres Puentes Cue S ig.3 41,95 53.3 63,0 80,9
o 3 13,6 35,3 44,2 57.0 73.4

4 19.2 £4,3 56,6 66.9 85.0

5 16.8 41,9 54,12 64,5 82.6

6 20.1 45,3 51.8 67.9 6.0

7 16.5 52,8 55,1 63.5 83.6

B-18 ' 54.55 0.5 1 147,2 344.0 428.5 -$28.5 657.5
‘Itay C 2 126.4 299,9 394,1 491,5 616.0
: 3. 108.4 270.2 345,9 - 454,5 574.6

&4 102,40 2994 383.7 483,7 612.8

5 70,5 267.4 351.8 451,8 580.8

6 108.5 297,7 378.1 496,5 625,5

7 64,2 252.5 346.2 41,2 593,6

B-19 . 25.66 0.67 1 125.1 27,4 329,2 408.,7 312.6
Lambare 2 . 106,7 242.9 307.7 385,5 486.6
: - 3 94.2 . 223,0 286,2 362.3 435.6
4 89.4 241.8 293.5 373.1 471,0

5 58,0 216,3 . 268,90 1.6 451.5

6 88.3 - 237.3 303.7 383.2 487.2

7 - 57.9 198,6 278.2 57,6 433.0

B-21. . 11.53 B.51 i §7.5 100,5 119.1 148.2 186.4
. Villa.Ellsa .2 38.4 85,3 108.7 136.9 173.7
. ' 3 30,7 75.6 98,2 125.6 151.9
4 34.0 "89.5 108.1 137.2 175.3

5: 26.1 81:6 100,2 129.3 167.4

& 34,9 © 87.0 111.2 140.3 178.5

7 25.0 L7941 103.3 132.4 159.6

D OB-22 .5.58 0,44 1 21.0 44,6 . 56,2 65.8 83.1
‘Neaby ‘ 2 17.2 39,1 £7.3 59.9 16.4
: 3 12,9 31.9 41,8 54.0 65,5

A 116 41,2 52.8 62.4 79.6

S 15,2 38.8 50.4 60.0 77.2

) 18.6 42,2 50,3 63.4 80.6

o 7 15.0 39,7 47,9 61,0 78,2
B-23 . 33.69 T 0.h I - 75.5 170,0 221.6 273.8 341.,2
San Lorenzo . L 2 524 150, 4 190.5 238.3 299,93
; 3 51,0 126.1 169.3 215.4% 273.7

& 61,1 155.6 207.2 259.3 326.7

5 50,7 145.2 196,9 249.0 316.4

6 62.4 159.7 201.4 250.8 314.5

7 42,3 191.1 240,5 304,2
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F5-T7 (3/9) wAmME GuhaRROTRERE L OBa)

. ¢ CATCHMENT RUKNOFF PROBABLE BISCHARGE (mdfs)
,!_\MWER BASTN AREA (km2) COEFFIGLENT CASE N0, Lol~yr . 2-yy 3-yr S=yr 10-yr
B-24 30,13 0,35 1 59.1 128.5 165.7 204.3 254.2
Tayazuape 2 46.3 11,0 V46,7 183.9 231.3

3 37.1 94.6 123.4 163,5 208.4
4 51.6 127.7 160.3 199.0 248.9
5 -47.8 123.9% 156,5 195.2 45,1
& 53.1 12%9.2 161,90 200.5 250.4
7 L47.3 119.9 158.1 196,7 246, 6
B~26 0.96 0.41 1 4.8 8.8 1.2 13.1 15,4
Zeballos Cue 2 3.5 7.6 9.1 11.7 14.0
3 2.5 6,3 7.9 10.4 12.6
4 5.5 8.5 10,9 12.8 15.1
5 4,2 8.3 10.7 12,6 14.9
3 4.5 8.6 11.0 12,9 15.2
7 4,0 8.4 9.9 12.6 15.0
n-27 5.4%9 0,52 1 25,9 55.4 65.4 Bi.8 96.46
Paso Gail 2 1.9 46.5 59.5 75.4 50.0
3 7.0 41,1 53,7 64.% B83.4
3 21.2 50.6 60.7 77,1 91.9
5 17.9 47.3 57.3 73.7 88,5
6 22,5 48,5 62,0 78.4 93,2
7 17.7 45,1 58,7 69.8 89.8
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CATCHMENT RUNOFF . PROBABLE DISCHARGE 3
RIVER BASIN  \hea (xm2) coerricrent CASE NO. N e Jyr oyr {n ,S)lﬂ—yr
B2 0.6 0.68 i 6.6 11.9 13,9 16.1 20.5
Jardin 2 5.6 10.8 12,8 15,1 17.8
3 4,7 9.8 11.8 14.0 16,8
4 5.5 10.8 12.8 5.0 17.8
5 7 10.0 12.0 F4.2 17.0
6 5.8 11,1 13,1 15,3 18.1
7 5.0 10.3 12.3 14.5 17.3
B4 2.47 0,67 1 21.8 40,2 7.6 59.7 70,1
Jaen 2 18.8 36.7 47.5 55.9 66.2
3 15.8 33,1 40,2 52.0 62.3
4 18.8 37.2 48,4 56.7 67.1
5 16,7 35.1 46,2 56,5 65,0
6 19.7 38.0 49,2 57.5 68.0
7 17.6 35.¢9 42.9 55.4 65.8
B-6 1.17 0.58 1 5.8 18.0 211 24,5 31.4
Salamanca 2 8,2 16.1 19.2 22,7 29.3
3 6.6 14.3 17.4 20.9 27,3
4 8.6 16,7 19.8 23,2 30.1
5 1.7 15,8 18.9 22.13 29.2
6 8,9 17.1 20,2 23.6 30,5
7 7.2 16,2 19.3 22,7 29.6
B~7 1.18 0.65 1 11.t 206.3 23.8 30.3 35.5
Zanja Movoti 2 9.5 18.5 22.0 25.8 33.4
3 7.9 16.6 20.1 24,0 31.3
4 9.5 ig.7 22,1 28.6 33.8
5 8.3 17.5 21,0 27.4 32.6
3 9.9 19,1 22.6 26,5 34.3
7 8.8 18.0 21.4 25.3 Ia
B-8 4,0 0.6% 1 31.9 64,1 75.2 93.3 111,49
Ferreira 2 27.6 58.4% 69.6 82.1 105.5
3 23.2 48.8 64,0 76.5 91,7
4 26.9 59,1 70,2 B2.6 106.8
5 23.4 55.5 66.7 79.0 103,3
6 28,4 60.5 1.7 84,1 193.3
7 26.8 52,0 68.1 80,5 104.7
B-10 2.12 0.62 1 17.3 31.9 ir.2 &7 .4 55.7
Las Hercedes 2 14,8 28.9 37.5 44,1 52,3
3 12.2 25,9 31.5 40.9 49.0
4 14.8 29.4 38.3 44,9 53.2
5 13.0 27.6 36.5 43,1 51.4
6 15.5 30.1 39.0 45,6 53,9
? 13,7 28.3 37.2 43.8 52.1
8-12 0.75 0.65 1 7.8 13.3 16.6 19.2 22,6
Balla Vista 2 6.7 11.7 15.3 17.9 21.2
3 5.0 10.5 14.0 16.7 19,9
4 6,9 13.3 15.6 18.3 21.6
5 5.2 12.6 14.9 17.6 20.1
6 7.2 12,2 15,9 18.5 21,9
7 5.7 11.5 15,2 17.38 21,2
B-14& 16.45 0.57 i 85.2 181.8 214,38 268.7 326.5
Hburicao 2 FEN| i64,.2 197.2 249,6 297.5
3 58.0 138,0 179.7 230.6 277.8
4 69.5 166,1 199.1 253.0 301,5
5 58,3 154,9 187.¢ 241.8 290.3
6 74.0 170.6 203.6 257.4 306.0
7 57.8 148.0 192.4 46,2 294.8
Hote:

Case I : Without detention facilities.

Case Z ' : Storage facilities in public compound utilizing
2.3% of river basin area.
Case 3 .: Stovage facilities in public compound utilizing

5X of river basin area.

Case & : Stora

1.0 =7,

Case 5

Stora
2. 0m

§e facilities in house lots with capacity of

§e facilities in house lots with capacity of

Case 6 ; Infiltration facilities with the length of 10 m.

Case 7 : Infiltration facilities with Ehe length of 20 m.

- 92 -



K58 (/9 WeRRHE GubISIBREUIRIBRE ) OBe)

CATCHHENT  RUNGEF FPROBABLE BDISCHARGCE (d/8)

RIVER BASIN  AmeA (kn?) _corFrrcreny CASE NO. T 2-yr 3-yr S-yr 10-yr
B-15 : 4,01 0.63 1 30.6 61.3 72,0 83.9. 107,0
Ycua Carrilio 2 26.2 51,4 66,4 78,3 93,0

3 2t.8 46.3 60.7 72,7 87,2
4 25.4 56,1 - 66.8 - 78.7 - 101.8
5 21,7 52.4 63.1 75.0 ©98,1
6 26,9 52,9 68,3 80.} 95.0
7 20.8 49,2 64.6 76,4 91.3
B-16 3.13 0.56 1 21.2 42,6 50.0 58,2 74,3
Santa Resa 2 17.8 38.1 45,6 53.8. . 69,3
3 14,4 3t.2 Y 2% 49,5 59.5
4 17.3 38.7 46,1 © 54,3 70.4
5 14.6 35.9 43.3 5L.6 . - 67.6. -
6 18.4 39.8 67,2 55.4 71.5
7 14,1 3,7 b4, 4 - 52,7 63.0
B-17 6.8 0,41 1 21,0 . 57.% 68,3 BS.,7-  105.7.
Tres Puentes Cue 2 21,5 46.8 60,4 72,0 92.2
3 ©16.0 39.5 52.5 64,1 83.3
4 23.6 54.6 65.0 B4 7.7
5 21,2 52,2 62.6 80.0 95,3
6 24,6 - 51.6 . 65.9 71.5 98.7
7 22,2 49,2 63,5 75.1 96.3
B~i8 54.55 0.5 1 189,11 . 416.9 522.2 648,4 767.8
itay : : 2 156,0 74,6 476,85 567.8 716.4
3 127.3 317.4 410.3 .'522.0 665.1
4 144.3 2.2 - &477.5 603.7 723.1
5 112.4 360.2 445.5. 571.7 691, 1
6 140.7 364.,0 . AB3.2 581.6 735.9
7 ior.6 332,1 431.2 . 549,7 703.9
B-1% 25,66 0.67 1 156.2 312.4 393.8 461.1 581.5
‘Lambare : 2 129.7 287,1 366, 4 431,8 550,38
3 12,4 261,9 339.1 406.5 520, 1
4 120.6 276.7 . 358.1 425.4 - - 545,9
5 85.9 251,2 332.7 399.9 . - 520.4
é 121,6 286, 9 - 368.3 - 435.6 556.1
7 88.0 261.4 318.7 £10,1 "530,6

B-2i 11,53 0.51 i 57.0 114.0 144.1 168.5 213,2.
¥iila Elisa 2 41.7 101.7 130,7 155,1 198,2

) i 3 36.4 89.3 1101 141,8 . 171.3

4 45,9 103.0 133,14 1574 - -202.2
5 - 38.0 95,1 125,2 149,5 194.3
6 45,5 106.1 136.2 160, 6 205.3
7 b - 98.2 113.9 152.7 143,1
B-22 5.58 - 0.44 1 25,5 - 51.0 64,7 “75.5 91,2
Nemby 2 20,5 44,5 53.7 68,4 81,7
3 14,8 38.0 . 47,2 - 61,4 ST
4 22,1 47,6 S ) IS I 7ait. © 1 85.6
5 19.6 45,2 58.9 69,7 - 83,2
6 23.0 - 48.6 62,3 731 86.6
7 8.9 46,2 55.3 - 70.% .o B4.2.

B-23 33,69 0.4 1 98.§ - 206.0 258.0 320,4 . 401.8

San Lorenzo 2 7.0 179,99 229.8° 289.9 - 347,.6
3 58,9 153,7 . 201.5 ; - 246,6 315.9
4 836 1915 253,6 305.9 387,40
5 68.6 :  181.2 . 1233,3 295.6 kY7 O
6 83.1 195.7  247.7 310.1 391.5
7

- 68,5 i 185.3 kY 299,77 358.7.
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: RI‘_:’ER BASIN CATCHMENT RUNOFF - "PROBABLE DISCHARGE {m3/a)

AREA (kn?)  COEFFICIENT CPSE NO.. Lileyr 2-yr I-yr Seyr 10~yr
o B4 30.13 0,35 H “13.1 161.2 201,9. 247,17 296.9
" Tayazuape o 2 56.2 137.8 176.7 212,0 268,5
B 3 42,7 109,7 - 144.6 186.7 240, 1
4 67.8 ~ 155,9 196.6 245,4 291,5
5 64,0 152.1 192.8 261,6 287.7
6 69.3 157.4 - 198.1 246.9 293,1
7 62,2 153,6 194,3 229,6 289,3
CB-26 0.96 0.4] i (45,2 10.4 12,2 .2 16.7
Zeballos Cue ' : : ? 5.0 8.2 10.7 12.7 15,2
: 3 2.9 6.8 9,2 1.2 13,6
4 4,9 10.1. 1i,9 13.9 16,4
S 4,7 9.9 11,7 13.7 16.2
6 5.0 10.2 12.0 14,0 16.5
7 4.8 9.1 11,8 ‘13.8 16,2
o B-27 5.49 . 0.52 1 31,9 63,9 75.2 87.8 - 111.6
Pase Cai : : 2 26.5 57.9 68,2 " BO.B 103,7
oo - 3 19.9 a6.5 - 61.2 73.9 95.8
4 27.2 59,2 70,5 83.1 106,9
5 23,8 55.9 . 67.2 79,7 103,5
6 28.5 56.0 - 71.9 84.4 108,2
7

22.9 " B2.6 68.5 81,1 104.8
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. Safety

.Legislétion_

T Facild Floed Control Economlic Halntenance ; ) . !
ype AL Ly . Effect Consideration Requirement . Consideration Requirement
Storage Parking Lot Highly ef- Higher in Mo apecial Mo’ danger. at Require

. Storage fective in cost due - " problem - the time of legislation
discharge - to shallow collapse. due for enforce-~
rekardation depth of to simple ment of
over parking storage congtruction installakion
lots

Between-House Righly ef-~ Relatively Requira Require ~ditto-

Storage Fective in lower in ;malntenaunce safety )
discharge eost to eliminate measures to
retardation sanitary keep off,
in .multiple problems small
dwelling childten
area ! : :

Storage in Park  Good possii- —ditto- Require Require Problem on
bilities for precaution safety legislation -
discharge agalnst measures to may be less
retardation acclidents prevent bzcause it
ouly in' park : accldents and will be under
but alse in to keep off the control
vicinities; . small - of ‘government
bhighly ef- childran - autherities
fective . :

_ Storage in Larger com— ~ditro- ~gitto~ ~ditto- ~ditto~

Public Compound  pound; ’ : :
discharge
retardation
over its
vicinity can
also be
expacted;
highly ef-
fective

-Storage in Discharge - Generally. ~ For mainte- bl - Require

Housa Lot retardation highet in nance require . legislation

’ against an cost,  bub _close coope- for enforce-
increase pdssiblg to ration of ment ‘of
caused by lower by ‘residents installation
housing lotk . adoption of . ’
davelopment different
i8 great construction

: method
Infiltra— Infiltration ~ditko~ Generally Require - = Reguire
tion Inlet ‘and higher in maintenance: legislation
Trench cost when for clogging for instal-
compared prevention lation in.
with storage . private lot}
type installation .
* along xonds
- by governemni
authorities
may be simpler
) D - in procedure
Infiltration ~ditto- ~ditto- Difficult to = Possibility Require -
Well : maintain of gubsidence = lagisiation
at Fili-ep for enforce~
gound ment of

instaliation
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Basin . Area

Numbe Name of Basin (ha) Remarks

B-1 Varadero 325

B-2 Jardin 60

B-3 Centro 724

B-4 Jaen 247

B-5 Tacumbu 170

B-& Salamanca 143

B-7 Zanja Moroti 161

B-8 Ferreira 400

B-9 Villa Universitaria 240

B--10 Las Mercedes 212

B-11 Mariscal Lopez : 66

B-12 Bella Vista 75

B-13 Tablada 103

B~14 Mburicao 1,645

B-15 Yeua Carrilio 401

B-16 Santa Rosa 313

B-17 Tres Puentes Cue 680

B-18 Itay 5,455 Subbasin No., 8, No. 9 and
No. 10 are excluded,

B-19 Lambare 2,566

B-20 Valle Apua 1,063

B-21 ¥illa Elisa 955 Subbasin No, 2 is
excluded.

B-22 Nemby 558 Subbasin No. 2 to No. 5
are excluded,

B-23 San.Lorenzo 3,369

‘B-24 Tayazuape 2,465 Subbasin No., 2 is
excluded,

B-26 Zeballos Cue 213

B-27 Paso Cai 549

Total 23,158
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FE+2 N4V

75 VIRMERR B 2 iﬁﬁﬁ?%

~(Unit: quillion)

860,

Basin Name of Basin Case T Case 1&12 Case IIILQ
Number or River
1. Basins with River Channel
B2 Jardin . 620 - 930 790
B-4 Jaen 23,120 3,690 3,410
B-6 Salamanca _ 1,550 1,990 1,790
‘B-7 Zanja Mototi 2,470 - 2,500 2,480
B-8 Ferreira 4,100 5,220 4,710
B-10 Las Mercedes 2,810 3,100 2,850
B-12 Bella Vista 750 900
B-14 Mburicao 21,660 24,580 122, ,980
B-15 Youa Carrillo 5,640 - 6,060 _5,900
B-16 Santa Rosa 3,500 - 4,220 3,870
B-17 Tres Puentes Cue 5,020 - 5,310 - 5,180
- B-138 Ttay 61,990 - 63,460 62,300
.B-19 Lambare 34,000 36,610 34,460
B-21 Villa Elisa 9,090 11,670 16,830
B-22 Nemby 4,620 5,440 L5050
B-23 San Torenza 20,940 - 25,820 ‘24,130
B~24 Tayazuape 9,710 13,110 12,120
B-26 Zeballos Cue’ 980 1,120 1,070
B-27 ‘Paso Cai 4,340 5,640 5,230
Sub-Total . 196,910 221,370 210,010
2. Basins without River Ghannel /1
B-1 Varadero 3,220 3,220, 3,220
B-3 Centro 7,390 7,390 7,390
B-5 Tacumbu 1,150 1,150 1,150
B~-9 Villa Universitaria 2,270 2,270 2,270
B-11 Mariscal Lopez 650 .. 650 650
B-13 Tablada - 1,020 . 1,020 1,020
B-20 Valle Apua 8,330 8,330 8,330
Sub-Total 24,030 24,030 24,030
Total 220,940 245,400 © 234,040

Note:

/1 Only dralnage facilities are app11ed to these baslns Ain all the study
cases, because the cost is absolutely less than that of the com= .
bination with detentlon facilities.

/2 Costs of Case. II and Case 111 were estlmated on the assumptlon that
about 15% of the design dlscharge are regulated by detentlon fac111-

ties,
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E6—4 1/ ~Avws 7y valERE

Design -

No. of No. of : . :
Basin Name of Basin Subbasin Disc%arge . Remarks
_ - (m?/s)
BE-1 _ - -Varadero . - - No River:‘
B2 Jardin - 20
B-3 ‘Centro - - - Ho River
Bt Jaen = 70
B-5 Tacumbu - - ~ No:River -
B-6 Salamanca - 35
B-7 Zanja Moroti 1 y 25
' 2 ' 36
B-8 ' Ferreira : 1 85
' 2 115
B-9 Villa Universitaria - . No River
B~10 Las Mercedes. - 56‘:
B-11 Mariscal Lopez - - No River
B-12 - Bella Vista - : 25
B-13 Tablada - S e No River
B-~14 Mburicao 1 160
2 135
3 95
4 - 260
5 40
6 320
B~15 Yeua Carrillo L 50
- - 2 110
B-16 Santa Rosa - . _ o= I
B~17 Tres Puentes Cue - 108
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115

No. of " No. of Design
Basin Name of Basin Subbasin Discharge Remarks
] . s (mB/S)
B-18 = Itay i 320
Co : 2~1 360
2-2 200
3-1 50
3~2 50°
4 a5
5 110 ‘
6 670 Subbasins
7-1 160 8 to 10
7-2 60 are outside
S 73 35 the Planning
area
- B-19 Lambare 1 115
. : 2 75
3 340
4 450
5 130 -
6 190
7 530
B-20 Valle Apua - - No River
B-21 Villa Elisa 1 70
' : Subbasin 2
is outside
the Planning
Area
3 220
B-22 _ ‘Nemby 1 20 Subbasing 2-5
. - are outgide
the Planning
Area
B-23 San Lorenzo 1 230
2-1 290
2=2 95
2-3 410
“B-24 Tayazuape 1 170
: . Subbasin 2
is outside.
the Planning
Area
3 300
. B~26 - Zeballos Cue . - 17
B-27 - Paso Cai -




FO6-5  WNU R

- Maximum Freeboard

Allowable Roughness L1 £t
Type of Channel Velocity Coefficient Q>30m3/s Q<30m3/s

(m/s) _

Channel Without Revetment 3.0 0,035 0.6 0.3
(Type A)
Channel With Revetment
and Without Invert 4.0 0.025 0.6 0.3
(Type B)
Channel With Revetment
and Invert 5.0 0.020 0.6 0.3
(Type C)
Box Culvert 5.0 0.020 0.6 - /2
(Type D)
Channel! With Embankment
and Revetment 4.0 0.025 0.6 - /2
(Type E)
Note:
/1 Q: Design Discharge
/2 : Design discharges of Channel with Embankment and Revetment, and Box

Culvert are bigger than 30 m3/s,

- 101 ~



K6~ 06 PRI 2 000

Basin Name of Basin Runoff Coefficient (%)
Number or River 1984 1995 2005
B-1 Varadero 63 65 67
B-2 Jardin 67 68 638
B-3 Gentro 61 64 67
B-4 Jaen 65 66 67
B-5 Tacumbu 63 63 63
B-6 Salamanca 57 58 58
B-7 Zanja Moroti 64 65 65
B-8 Ferreira 63 65 66
B-9 Villa Universitaria 44 52 60
B-10 Las Mercedes 59 61 62
B-11 Mariscal Lopez 64 64 64
B-12 Bella Vista 63 64 65
B~13 Tablada 64 64 64
B-14 Mburicae _ 50 54 57
B~15 Ycua Carrilio 44 54 63
B-16 Santa Rosa 49 59 68
B-17 Tres Puentes Cue 51 63 75
B-18 Iftay 45 51 56
B~19 Lambare 51 59 67
B-20 Valle Apua 42 47 52
B-21 Villa Elisa 42 47 51
B-22 Nemby 41 47 52
B-23 - 8an Lorenzo 43 48 52
B-24 Tayazuape 40 45 49
B-26 Zeballos Cue 40 45 49
B-~27 Paso Cai 43 53 63
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House Lot o L : L :
‘ e bl
Item Average Area Roofgﬁg)Area Impermﬁﬁajé.Area .
(ha) . .
High Density 4.4s 9.1 - 5.3
Residential Area (100%) (60%) . (40%)
Medium Density 1.5 4.8 6.7
Residential Area (1007%) - 40 - (60%)
Low Density boh o _2,8: - 1.6
Residential Area (100%) (60%) _ - (40%) .
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Basin = Name of Basin - . Storage in ~ Infiltration
‘Number or River .~ Public Compounds Trench Housg Lots
S . {ha) N m (m-) :
With Dradinage Facilities
B-2 Jardin 1.4 12,800 1,000
B4 Jaen 17 12,000 1,000
~B-6 - Salamanca 1.6 - 12,300 980 .
B-7 Zanja Moroti 1.3 9,800 990
B-8 Ferreira 1.7 12,300 1,000
~ B-10 - Las Mercedes. 1.7 12,900 1,010
- B=12 © Bella Vista 1.3 10,000 1,060
‘B-14  Mburicao 2.3 12,500° 1,030
B-15.. “Ycwva Carrillo 1.4 8,300 - 1,000
' B-16 Santa Rosa _ 1.7 11,100 1,000
B-17 - Tres: Puentes Cue 1.9 8,400 1,030
B-18 - Itay - 2.6 8,900 1,010
B~19 - ‘Lambare 2.4 11,600 990
B-21. - 'Villa Elisa 2.1 10,700 1,010
B-22 - Nemby 2.0 11,800 1,010
B-23 . - 'S8an Lorenzo 2.7 11,000 990
B-24 Tayazuape 2.9 11,100 1,020
B-26 Zeballos Cue 1.6 11,700 1,030
B~27.  Paso Cai 1.9 10,200 1,000
Without Drainage Facilities
~2 ¢ “Jardin 1.4 9,700 1,000
~4 . 3den . 1,9 12,700 1,000
-6 Szlamanca - - 1.8 12,000 980
7 . Zanja Moroti RO . £ 79,300 990
~8 - . Ferreira 1.9 10,500 1,000
~10°  Las Mercedes . ' 2.0 12,600 ‘1,010
~12. . . Bella Vista 1.5 10,600 1,010
B-14 Mburicao 2.5 9,800 1,020
B-15 “Yeua Carrillo 2,2 11,500 1,000
B-16 . Santa Rosa , 1.9 10,300 1,010
B-17 - Tres Puentes (ue 2.7 12,700 1,010
B-18 Itay - - 2.8 10,100 1,010
B-19 Lambare 2.6 10,400 1,000
B-21  Villa Elisa 2.5 10,200 980
B-22 Nemby =~ . . 2.3 -10,600 1,010
B-23 - San Lorenzo 3.2 7,800 1,010
B-24 Tayazuape 4.0 11,100 950
B-26  Zeballos Cue’ 1.7 11,000 1,030
B~27  Paso Cai 2.1, 10,300 1,000
Note: Detention facilities are not employed in basins without rivers.
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(Unit: ¢ million)’

Name of Basin ~ Case IX =~ - Case IIL .
Number ' ' . ' ‘ : L
B2 Jardin ' 360 R - 230
B-4 Jaen : 860 - 580
B-6 Salamanca 570 ‘ ~380 -
B-7 Zanja Moroti . ' . 280 o 1260
B-8 Ferreira ' ' 1,560 S _ _ 1 ;050
B-10 = Las: Mercedes : 720 _ _ .470
B-12 Bella Vista 230 - 180
B~14  Mburicao ' 5,340 . L 33740 0
B-15- ° Yecua Carrillo _ ‘15330 o fl 230_
B-16 ~  Santa Rosa . . 1,250 L 2900
B-17 Tres Puentes Cue ' 1,320 . . D 1,190
B~18 Itay . _ 9,396 8,230
B-19 ‘Lambare - . 7,920 - 5,770
B-21 Villa Elisa : -3,610 ' 2,770
B-22  Nemby : o : . 1,340 ' -850
B-23 San Lorenzo - 7,240 " -0 5,550
B-24 Tayazuape - 4,480, o . 3,490 -
B~26 Zeballos Cue - 190 S 130
B-27 Paso Cai 1,800 1,390

Total = . 49,850 . 38,490

Note: " Only drainage facilities are applied to basins w1thout river in
all the study cases, because the cost is absolutely less than
-that of ‘the combination with detentlon fac111t1es.

Costs of Case II and Case III have been °st1mated on the -

assumption that about 15% of the de31gn dlscharge is- regulated
by detention fac111t1es. .
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 ect R . River , Dralonage . Detention Facilities
Basin - Y - Deslgas © Type = Improvement Facilities Storage in Storvage 1o
Numbe,.;ﬁéTG_?f_3?“i“ B qucharge ©of . f1  Length - Improvement FPubliec %Ompoundu HousegLots Remarka
: : S : (m /s) Channel’ . (km) .. " Area (ha) (ha) {(n3}
D=1 Vaxadero - - - ) 314 ' - - Mo tiver.
B-2.. . Jaxdin 11 S - © 60 - - Improvement nok
S : o S : S necessary.
B-3 Centro . . L= - - 706 . - - o thver,
D=4 Jdaen - 62 ! .9 . 247 : 6.8 4,000 .
b~5 " Tacumbu’ ’ - ~ - 117 - - Mo tiver.
B-5"  Salamanca 35 D 1.8. 143° : - - .
B-7 Zanjas Morofl - . 30 E 0.6 . sl . 3.9 3,000
B-3. Ferrelra- B 1)) i 0.7 : 400 o 12.8 7,500 :
B-9 Vilia Univnrsitaria - = - S 240 . - - Mo viver.
B-10 Las Mercedes © 48 . C 1.4 : 212 6.8 4,000 )
B~11 . ‘Hacriscal Lopex - - - 66 -~ ] C- . Ko river.
B-12 " Bella Vieta 25 - # - 75 : - : - Imprdvement not
o R ) . : ’ necessary,
B-11  Tablada . e . L= : 103 - - Ho river.
B-14 Mburicae ¢ . 270 B C U B.S
‘Sub~Total "~ C 8.7 k645 S57.5 25,800
oo B-15  Ycwa Garrille - . 85 i B 3.0 : 401 Y.o17.5 12,500
- D=16  Santa Rosa .’ B4 B 2.4 - 7 229 9.4 "5,500
017 Tres Puentes Cue 105 ‘B 6.0 224 - -
CBS18 CXray . - 650 A 2.6
: . - - . B 10.4
: : : : I 2.5
Sub-Total : 25.5 4,064 135.0 50,500
B-19. . Lambare . &£70 B 6.2
- : C 1.4 _
e - D 0.8
‘Bud~Total ] ) T ‘ o 2,566 144.0 59,400
B=20 - Valle Apua - - - 968 : - - to river.
B-~2f Villa Elisa 70 ‘A 3.4 S95% - -
B~22 * HNemby C.. i%0 A . 3.5 371 - -
B~23 . San Lotrenzo 410 A 14,2
- Sub-Total = : : ; - 15.8 © 1,759 - -
B-24 Tayozuope " | 300 A G.1 7ol - -
_ B-26 " Zehallos Cug 17 A 0.4 T - -
B-27 Pase Cal. 115 A 4.0 375 - -
~Tetal . - . _ : 95.6 17,219 T 393,7 172,200

T fl Type of Ch&nnel;L'A ' Chuﬁnél Withaut Revetment )
s I B ¢ Channel WLth Revetment nnd Without Iavert
C : Ghannel With Revetment and Invert .

0t Dox Culvert
E ¢ Channel With Ewbankment
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Basin

Subba

sin

Requiredjwidth (m)

: ol River  Mainte- o o
Number hameé of Basip Number Width ©  ‘nance = Total
- Road /1
B-2 Jardin - /2 5.3 2.0 7.3
B4 Jaen - 9.6 2.0 . 116
B-6 Salamanca - 7.5 : 2;0 :' _ 9.5
B-7 Zanja Moroti 1 /2 5.3 2.0 7.3
L2-1 /2 5.5 2.0 - 7.5
2-2 25.1 (6.0) 25.1
B-8 Ferreira 1 /2 9,0 2.0 - 11.0
2-1 /2 10.4 2.0 12,
2-2 . 36.1 (6.0) 36.1
B~10 Las Mercedes 1 6.5 2.0 . 8.5
' 2 6.5 2,0 8.0
B-12  Bella Vista - ]2 6.0 2.0 8.0
B-14  Mburicao r 1147 2.0 13.7
2 12,7 2.0 14,7
3 10.6 2.0 12.6
A 20.6 2.0 22.6
5 8.3 2.0 10.3
6 25.0 2.0 27.0
B-15 Yeua Carrillo 1 6.4 2,0 8.4
2 10,4 2.0 12.4
B~16  Santa Rosa - 9.8 2.0 11.8
B-17 Tres Puentes Cue - 12.2 2.0 14.2
B~18 Ttay 1 19.2 - S 19.2
2-1 2.4 1.0 25,4
2-2 133.0 4.0 37.0
3-1 7.5 1.0 8.5
3-2 8.0 4.0 12.0
4 27.7 4.0 37
Note: /1 : Width of the maintenance road depends on the type of channel’
(refer to Fig. 6-4.) - : -
/

2 : River improvement ig not required.’
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Basin

Required Width (m)

Name ‘of Basin Subbasin River Mainte-
Number Néme of Ba§1n_ : Number Width nance Total
R S Road /1 -

B~18 . Ttay (Cont.) 5 12.6 4.0 16,6
R 6 51.0 4.0 55.0
7-1 24,0 4.0 28.0

7-2 15.9 4.0 19,9

7-3 13.0 4.0 17.0

B-19 - Lambare 1 8.6 2.0 10.6

: o 2 7.7 2.0 9.7
8.0 - 8.0
3 17.7 4,0 21,7

4 21.3 4,0 25.3

5 /2 . - -

.6 _/_2 . - - -

7. 28.0 4.0 32.0

B-21 ' Villa Elisa = 1 18.9 4.0 23.9

- : 3 31.8 4.0 35.8

L B-22 ‘Nemby : 1 23.5 4.0 27.5
. 'B-23  San Lorenzo o 1 25.2 4.0 29.2
' o o _ 16.2 4.0 20.2
2-1 49.0 4.0 53,0

2-2 25,0 4,0 29.0

2-3 60.9 4.0 64,9

B-24 . Tayazuape 1 29,0 4.0 33.0

. B 3 52.0 4.0 56,0
B-26 ' Zeballos Cue - 14.0 4.0 18.0
. B-27 - Paso Cai - 26.0 4.0 30.0

(refer to Fig. 6-4.)

' N0t§: :Zl':"-Width'bf'the maintendncé’roaé'depends'bn'the type of channel

. - 108 -
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(Unit: ¢ Million)

,390

,550

980

© 154,100

Basin Name of Basin . " Drainage .  Detention e
Number or River ' River Facilities ‘Facilities total
B-1 Varadero - : 3,220 - 3,220
B-2 Jardin - 620 - 620
B-3 Céntro - 7,390 - 7
B-4 Jaen 550 2,470 440 3,470
B-5 Tacumbu - 1,150 = 1,150
B~6 Salamanca 230 1,320 e 1
B~7 Zanja Moroti 710 1,580 310 2,610
B-8 Ferreira 820 3,140 80 = 4,810
B-9 Villa Universitaria ~ - 2,270 - 2,270
B-10 Las Mercedes ' 570 - . 1,970 460 - 3,010 -
B-11 - Mariscal Lopez - 650 - ' 650
. B-12 Bella Vista - 750 - 750
B-13 Tablada S o= 1,020 C- 1,020
B-14 Mburicao 3,810 14,850 13,240 21,910
B-15 Ycua Carrillo 1,130 3,510 1,320 - - 5,980
B-16 Santa Rosa 920 2,190 - 620 3,730
B-17 Tres Puentes Cue 2,540 2,480 Co= 5,020
B-18 Itay 21,290 34,440 . 8,280 64,020
B-19 Lambare . . 5,780 24,000 7,780 37,570
B-20 Valle Apua - 8,330 - 8,330
B-21 Villa Elisa 1,000 8,090 ... - -~ 9,090
B-22 Nemby . - 1,420 3,190 - 4,620
B-23 San Lorenzo 5,880 15,050 el 020,940
B-24 Tayazuape 3,930 5,780 L - 9,719
B-26 Zeballos Cue 20 960 -
B-27 Paso Cail . 660. 3,680 - 4,340
Total 51,260 . 23,300 228

,760
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(Unit: ¢ Million)

"Basin Name of Basxn

" Number or Rlver '

_Case I-1 Case 1—212' Case I~3£2

1. Basins With River Channel

“Jardin - o 500 610

. urbanization up to 2005 by detent1on facilities, -

=110 -

B-=2 560
B-4 Jaen:. . - . : 2,560 2,870 2,730
B=6" .Salamanca R 1,260 ~1;400 1,340
B-7 . Zanja Moroti . . = , 1,920 2,010 1,970
B-8 - ‘Ferreira. s 3,330 4,270 3,910
B~10° ‘Las: Mercedes T _ : - 2,100 2,340 2,220
B-12 BellaVisga . : 620 : 730 700
- Bxl4 'waurlcao e - © 16,220 18,900 17,330
© - B=15- Ycua .Carrille - _ o 4,030 . 4,720 4,500
- B-16. santa Rosa = . : . 2,650 3,510 3,110
B-17 - Tres Piuentes Cue . S o0 3,220 0. 3,800 3,690
B-18 Ttay " : o : © 47,670 - 50,430 48,640
_B-19. '.Lambare IR o 26,050 . 35,090 . 31,320
'B-21 . ' Villa Elisa’ S 7,300 10,780 9,750
B-22 - Nemby IR - : 3,620 5,110 4,470
B-23.  San Lorenzo R 16,450 22,320 20,420
B=24  Tayazuape 5 : . 7,470 13,490 11,920
B-=26.  Zeballos Cue 800 1,090 1,000
. B=-27- Paso Cai . . 3,470 5,790 5,080
* Sub-Total SR ' 151,240 189,260 174,660
2. ' Basins Without River Channel/l
“B-l Varadero . Pl 2,640 2,640 2,640
B-3 . Centro . . ' 1,820 1,820 1,820
- B=5 : Tacumbu . o ' _ 940 940 © 940
B~9 . Villa UnlverSLtarla ' 1,860 - 1,860 1,860
7 B=1l - Mariséal Lopez . . : 540 . . 540 540
- B-13 Tablada = : _ 840 -840 840
B-20 Valle Apua o _ . 6,840 - . 6,840 6,840
Sub-Total - LR _ 15,480 15,480 15,480
Total . . = o o o 166,720 204,740 - 190, 140
Note: /1 -Only dralnage facxlltles are applled to these basins in all
- ... .the study cases, because the cost is absolutely less than that
of thc comblnatlon w1th detentlon fac111tles.
/2 Costs have been estlmated ‘on ‘the assumptxon that the runoff
T ‘discharge under, the.land use ccondition as of 1984 is confined
- by drainage ‘system and. the. 1nc1ementa1 discharge for future



ET-1 /) RBROBBY (+25— - 75y, JEER)

(Unit: ¢ Million)

Basin  Name of Basin  Case TI-1 case I1~2/2 Gage TI-3/2

Number  or River

1. Basins With River Chanuel

urbanization up to 2005 by detention facilities.

~ 111 -

B--2 Jardin 60 60 60
B4 Jaen 1,090 1,180 1,130
B-6 Salamanca 210 -230 - 220
- B-7 Zanja:Moroti 650 660 - 660
B-8 Ferreira 1,840 2,020 - 1,960
"B-10 Las Mercedes 390 - 500 460
B-12 Bella Vista 160 180 170
B-14 Mburicao 7,520 8,890 - 8,400
B-15 Ycua Carrillo 1,160 . 2,560 2,050
B-16 Santa Rosa 760 1,710 1,470
B-17 Tres Puentes Cue 1,260 2,220 1,870
B-18 Itay ‘ 21,790 - 25,060 23,730 -
B-19  Lambare 9,420 15,670 14,030
B-21 Villa Elisa : 540 2,930 2,380
B-22 Nemby : 840 2,070 1,760
B-23 San Lorenzo : 3,540 7,550 7,320
B-24 Tayazuape 2,330 6,550 5,560
B-26 Zeballos Cue _ 10 240 180
B~-27 Paso Cai 430 2,790 2,240
Sub-Total 54,000 83,070 75,650
2. Basins Without River Channel/l
B-1 Varadero 520 520 520
B-3 Centro e Ce =,
B-5 Tacumbu 150 150 150
B-9 *Villa Universitaria 20 20 20
B~11 Mariscal Lopez 250 250 - 250
B-13 Tablada 150 - 150 150
B-20 Valle Apua ' - - -
Sub-Total 1,090 1,090 1,090
Total _ - 55,090 84,160 76,740
Note: /1 Only .drainage facilities are applied to these basins in all
thé study cases, because :the cost is absolutely less than that .
of the combination with detention facilities. .
/2 Costs have been estimated on the assumption thdt the runoff
' discharge under the land use condition as of 1984 is confined
by drainage system and the increémental discharge for future:
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(Unit: ¢ Million)
Case III-1 Case ITI-2/1 Gage 111-3/1

Basin Name of Basin
Number or River

1. Basiﬁs With River Channel

B-2 Jardin : < - -
B-4 Jaen ' - ~ -
B-6 Salamanca -~ - : -
B-7 Zanja Moroti ' - - ' -
"B-8 Ferreira - - -
B~10  Las Mercedes - . 20 160 110
B-12 ° Bella Vista T ' - - -
~ B-14 Mburicao. : _ - 4,380 6,590 . 6,070
B~15 = Ycua Carrille - - o= _ -
~B-1é . Santa Rosa - . : ' 550 1,400 1,160
. B-17 Tres. Puentes. Cue - - -
B-18 = Itay : 12,630 18,8406 17,310
B-19  Lambare = . o 4,680 11,820 10,170
-B~21 - . .villa Elisa : : - - -
- B-22 - Nemby S _ : - . - ‘ -
B-23 San Lorenzo : - - -
B-24 Tayazuape - = -
B-26 Zeballos Cue - - -
B-27 Paso Cai - - -
Sub-Total 22,260 38,810 34,820

2, Basins Without River Channel

Varadero o - - -

- B-1
"~ B-3 Centro . - - T -
B--5 Tacumbu - = , - - -
B-9 Villa Universitaria : - - : -
B-11. Mariscal Lopez ~ .- -
B-13 Tablada _ ~ : - : -
3-~-20 Valle Apua - - -
.SubwTotal _ ' . - - -
Total : 22,260 38,810 - 34,820

Note:" /1 Costs have - been’ estlmated on the assumptlon that the runoff
'  discharge under the lind use condition as of 1984 is controlled by
drainage system and. the incremental discharge for future urbaniza-~
- “tion up to 2005 by detention facilities.
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(Unit:

n?)

‘Basin Case | . Case 11 o Cosa 111 : -
Bumber  Mawe of Hasin =1 -7 =3 Tici Ti=2 113 Ti1-] T2 7T
Land Acquisition
B-1 Varadero - - = - - o - = -
B-2 Jarvdin - - - - - - - - -
B-3 Centvo - - - - - L o o= : -
B-4 Jaen 4,200 3,000 3,000 3,300 3,000 3,000 3,000 3,000 - 3,000
-5 Tacwnbu - - - - - B - - =
B-6 Salamanca 500 - - R L] - - - . - . -
B-7 Zanja Moroti 7,200 7,000 7,000 7,000 7,000 7,000 7,000 7,000 7,000 -
B-8 Ferreira 14,600 13,800 13,800 14,000 13,800 13,800 13,800 13,800 13,800
B9 Villa Universitaria - - Co- o= - ’ Lo : =l =
B-10 Las Mercedes 3,700 2,900 2,900 3,200 2,900 2,900 2,900 2,800 - 2,900
B-11 Mariscal Lopez - - - - - . - - - -
B-12 “Bella Vista - - - - - - - - -
B-13 Tahlada - - - e L= - - e -
B-14 Mburicao 34,400 30,000 - 30,000 32,500 30,000 30,000 30,000 30,000 3o, 000
B-15 Yeua Cacrrillo 10,100 4,000 4,000 - 8,200 4,000 4,000 4,000 4,000 . 4,000
B-46 Santa Rosa 8,500 4,100 4,100 7,600 4,100 &, 100 4,100 4,100 4,100
3-17 Tres Puentes Cua 2,100 L= - 1,200 - = L . -
B-18 Itay ’ 276,300 217,900 217,900 . 246,900 217,900 . 217,900 - 217,900 217,900 - 217,900
B-19 Lombare 26,500 9,600 9,600 19,508 9,600 9,600 9,6000 4,600 9,600
i-20 Valle Apua - - - - s . - : - e = L= -
B-2j Villa Elisa 50,900 - 42,200 42,200 47,000 42,200 42,200 © 42,200 42,200 42,200
-22 Hemby 7,200 - = . 4,500 R - - o - -
B-23 San Lorenzo 228,500 172,800 . 172,800 * 206,400 172,800 172,800 . 172,800 * 172,800 172,800
B-26 Tayazuape 116,500 62,900 62,900 © 91,700 62,900 - 62,900 .. 62,900 - 62,900 62,900
B-26 Zehallos Cue 3,900 3,800 3,800 3,900 3,800 3,800 3,800 3,800 3,800
B-27 Paso Cai 52,800 41,200 41,200 50,160 41,200 41,200 41,200 '41',2(.'!0 41,200

Total 847,900 592,700 592,700 747,500 592,700 - 592,700 ~ 592,700 592,700 592,700
House FEvacuation
b1 Yaradero -~ - - - - - - - -
B-2 Jardin - - - - - - - - -
B~3 Centro - - - - - - - - -
B~4 Jaen I3 4 4 4 4 h 4 4 ]
E~5 Tacumbu " - - - - - - - -
B-6 Salamanca - - - - - - - - -
8-7 Zanja Moroti 10 3 8 8 8- 8 8 8
B-8 Fecrelra 13 11 11 i 11 1} | 33 11 H
B-9 Villa Universitaria - - - - - - - - -
B-10 Las Mercedes g 7 7 8 7 7 7 7 1
B~11 Mariscal Lopez - - - ~ - - - - -
B-12 lella . Vista - - - - - - - - -
B-13 Tablada - - o~ - - - - - -
B-14 Mburicaeo 26 13 18 23 18 18 18 18 18
B-[5 Ycuea Carrille 17 10 10 15 10 10 ‘10 10 o
B-i6 Santa Rosa 12 b 6 11 ) 6 - 6 6 6
B-17 Tres Vuentes Cue - - - - - - - - ~
B-18 Itay- 123 i} 101 112 101 101 101 101 | 111
B~1Y Lambare 33 i 21 28 21 A 21 21 21
5-20 Valle Apua - - - - - - - - -
B-21 Villa Elisa - - - - ~ - - - =
B-22 Hemby - - - - - - - - -
B-23 San Lorenze - - - - - - - - -
B-24 Tayazuape - - - - - - - - -
B-26 Zeballos Cue - - - - e - - - -
B-27 Paso Cal ~ - - - - - - - —

Total 249 183 220 1821 183 183 183 183

——h
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 Design

: . Tres Puentes Cue

No. Of . T NQ- 'Of: N
‘Basin Name of Basin * Subbasin Dlscgarge Remarks
- = . (m’/s) :
B-1 Varadefo - - No River
B~2 Jardin - 15
BFS_ Centfo - - No River
B-4 "Jaen - 45
B}S Taéumbu - - No River
Bf6 Salamanca - 20
B~-7 Zanja Mofoti ‘1 15
: S 2 25
B~8 Ferrelira 1 E55
S ' o 2 70
B-9 Villa Universitaria - - No River
B-10 " Las Mércedes - '35
B-11 Mariscal Lopéz - - No River
B-12 Bella Vista - 20
B;IB' Tablada - - - No River
B“l& Mburicao . 65
TR : ' 2 B0
3 55
4 150
; 5 .25
. _ 6 190
B—iﬁ Yecua Carrillo 1 35
- SRR ' 2 65
B-16.. ' 'Sén;a.Rosa: - 50
- 60
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No. of Design

gzéizf Name of Basin Subbasin Di?égarge_ o Remarks
. m /S) : o .
B-18 Itay w1 190
' -1 210
2-2 110
3-1 30
3-2 30
A 60
) .85 : o
6 390 - ‘Subbasins
7-1 95 © 8 to 10
T2 35° are outside
73 25 ", the Planning
. - area '
B-19 Lambare 1 - 70
o 2 45
3 200
4 .. 230
5 © B0
6 110 -
7 330
B-20 Valle Apua : - - No River:
B-21 Villa Elisa 1 45 Co
. ' Subbasin 2
is outside
the Planning
D Area
3 120
B-22 Nemby 1 : 60 - Subbasing 2-5
o . . are outside
‘the Planning
Area
B-23 San Lorenzo 1 130
2-] 160
22 -45 .
2-3 230
-B-24 Tayazuape 1 95 SRTE PR
- 1s outside
" the Planning
. o - Area’ L
3 10 |
B-26 Zeballos Cue ' - : 12
B-27 Paso Cai - 70
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& Million)

- g (Unit:
e Without Loan With Loan
_$tqdy_Case. Totg] =~ Annual . Total Annual
- ‘ Avergge : Average
Case -1 297,520 15,660 541,520 11,280
Case ;«27_ ,:365,3?0_ 19, 230 664,970 13;350
Case I3 339,320 17,860 617,600 12,870
Case Iiél 98,310 =s,170' 178,780 3,720
caée I1-2 150,190 f;goo- é73,180 5,690
" Case TI-3 136,950 7,210 249,320 5,190
Case f;iél | 39,720 2,090 72,270 1,510
Case 111925 69,260 3,650 126,220 2,630
Case TI1-3 62,140 3,270 113,080 2,360
Néte; The costs men£1oned in the second and third subdivisions of"

each case, have béen estimated on the assumption that the

_re81dua1 dlscharge by detention facilities.

-- presenL discharge is contolled by drainage system and the

_:Terms and condltlons of loan are an annual interest rate of
4% and a repayment perlod of 30 years including a 10-year
grace period. -
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Length Regulred Width (m) |
Basin in Subbasin Type of of River River Mainte- :
Number Name of Basin ﬁ mber R¥5e1 /I Channel Width nance Total : Remarks
Channel Tmpv't. Road
(kmi)
B—2 Jardin - - 0 - - -~ ' River impfovémén.
_ . is not necessary
B~4 Jaen _ - B 1.9 7.7 2,0 9.7 : -
B-6 Salamanca - B 1.3 4.7 2,0 6.7
B-7 Zanja Moroti 1 - 0 - - =~ _Rlver 1mprovement
: : is not necessary
2-1 - 0 - - -~ . -do-
2-2 E 0.6 2.5  (6.0)/2 24.5
B-8 Ferreira 1 - 0 = - - River improvement
18 not necessary
2-1 - 0 - - - B
2-2 E 0.7 33.7 (6.0)/2 33.7
B~10 Las Mercedes 1 c 1.2 5.4 2.0 1.4
2 ¢ 0.2 6.4 2.0 8.4
Total - _ 1.4 '
3-12  Bella Vista - - - 0 - - - River improvemen‘
- o is not necessary
B-14 Mburicao 1 ¢ 0.1 3.6 2.0 5.6
2 c 0.4 - 8.1 2.0 10,1
3 ¢ 1.0 7.0 2.0 - 9,0
4 B 1.2 15,7 2.0 17:7
5 B 0.4 7.1 2.0, 9.1
B ) B 2,5 19.1 2.0 21.1
Total - ' _ 5.6
B-15  Yeua Carrille 1 B 0.7 6.4 2.0 8.4
. 2 B 1.2 " 10.1 2,0 12.1
Total - 1.9
B-16 Santa Rosa - B 2.4 8.2 2,0 10,2
B~17 Tres Puentes Cue - B 6.0 9.4 2.0 11.4
Note:
/1 Type of Channel; :
A : Channel Without Revetment D-: ‘Box Culvert

B : Channel With Revetment and Without Invert . E: Channel With. Embankment
C : Channel With Revetment and Invert : :
/2 . The crown of the embankment will serve as. malntenance road
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Required Width {m)

- _ e e Length’
Basin S .~ Subbasin Type of of River River Mainte-
Number ame of Basin Number = River /1 Channel Width nance Total Remarks
' : Channel Tmpv't. Road
: : (k)
B-18 Itay 1 3] 2.5 14,1 - 14,1
: 2-1 B 2.2 17.4 150 18.4
2-2 A 1.2 26,6 . 4.0 30.6
3-1 B 2.7 9.8 2.0 11.8
3-2 8 2.3 7.6 4.0 11.6
4 B 0.5 5.1 2.0 7.1
B 1.0 9.1 4.0 13.1
A 1.2 22.2 4.0 26.2
5 B 1,7 10,0 4.0 14,0
6 A 3.5 40,5 4,0 4,5
7-1 A 2.7 21.0 4.0 25.0
7-2 A 2.3 16.0 4.0 20,0
s ©7-3. A 1.4 £ 13,0 4.0 17.0
Total - 25.5
B-19 = Lambare 1 ¢ 0.8 7.8 2.0 9.8
) 2 C 0.6 6.6 2.0 8.6
D 0.8 8.0 - 8.0
3 B 0:9 12.6 4.0 16.6
4 B 2.7 14,4 4, 18.4
5 - 0 - - -  'River Improvement
- ig not necegsary
6 - 0 - - - ~do-
S 7 B 1.1 19.4 4.0 23.4
Total -~ 6.9 ' '
B~-21 Villa Elisa 1 A ‘1.6 15.8 4.0 19.8
R 3 A 1.8 "24.3 4.0 28.3
" “Total - 3.4 o .
B~22 . Nemby 1 A 3.5 18.1 4,0 22.1
B-23 . San Lorenzo 1 A 5.7 . 13.2 4,0 17.2
: 2-1 A 3.5 26,7 4.0 30.7
2-2 A 5.1 17.2 4.0 21,2
S 2-3 A 1.5 31.9 4.0 35.9
- Total - 15.8
B-24 . Tayazuape 1 A 4.1 22.2 4.0 26.2
L 3 A 4.0 28,1 4.0 32.1
 Total - . : o B.1 - '
B-26 . Zeballos Cue - A 0.4 13,5 4.0 17.5
B-27  Paso Cai: - A 4.0 19.8 4.0 23.8




BT-6 (/2 B (<x2~75Y)

Drainage o . crural . - Size /2 ‘Length

Name of giver Tocation Area _ . .
or Basin No. /1 (ha) . Type NS (m) . )
Varadero 1-1 51 Pipe ' 2.2 490
I-2 30 -do- 1.6 1,170
Jardin 2~1 29 ~do~ : 1.8 B 150
Jaen 41 34 =do= | . 1.8 - 510 .
4~2 107 Box Culvert 2.5 x 2.0 TI0
Tacumbu =1 29 Pipe 1.6 + 550
Salamanca 6~-1 48 ~do~ 2.2 . 100
Zanja Moroti 7-1 35 _—do- ' 1.8 - -, 250
Ferreira 8-1 86 Box Culvert 2.0 x 2.0 80O
8-2 40 . Pipe 2.0 620
8-3 19 -do- 1.4 320 .
84 - 49 ~do- C2.2 -~ 600
- 8-5 13 ~do= 1.2 200
¥illa Universitaria = 9-1 11 c=do- 1.0 ¢ 130
Las Mercedes lO:l' 10 S —do~— 1.0 150
Mariscal Lopez 11-1 44 i-do~ - 2.0 - 730
Bella Vista i12-1 42 - ~do~ 2.0 350
Tablada 13-1 39 ~do- 2.0 400
Mburicao 14=1 /3 55 . =—em C - -
14-2 205 " Box Culvert - 3,0x 2.0 -2,370
14-3 27 - Pipe ' 1.6 305
14-4 14 -do- 1.2 100 .
14-5 42 -do- 1.8 540
14--6 102 ~do~- 2.5 - 1,310
14-7 66 - -do- 2.2 795
14-8 75 ~do- 2.2 310
14-9 14 ~do~ - 1.2 150
14-10 38 ~do-~ 1.8 180
14-11 - 83 ~do~ 2.5 655
146-12 26 —do- 1.6 560
14-13 - 101 © —do- 2.3 1,490
S 14-14 27 ~do- 1.6 545
Yeua Carrille 15-1 145 Box Culvert 3.0 x 2.0 - 650
Santa Rosa C o 16-1 34  Pipe ' ; 1.8 . 320
: 16-2 20 ~do- L 1000
. Tres Puenktes Cue 17-1 51 ~do~ ‘ 2.2 : 420
Itay 18~1 234 Box Culvert 3.5 x 2.0 100
_ ig-2 - 231 ~do- 35 x2.0 0 1,675
18-3 390 ~do= 2.5 % 2.0 0 1,775
18-4 24 Pipe . ' 4o - 100 .
18-5 1t © Pipe 100 o 100
i8-6 -39 - Pipe L S .8 140
18-7 139 Box Culvert | 2.0 x2,0 -~ i~ ‘410
18-8 94 . Pipe : 2.5 . o 80
18-9 187 . Open Channel .~ = 3.0 x 2,0 2,395
3.5 x 2.0 . 2,865

18-10 . 218 .Open Chamnel -~ 3,
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‘Name of River . Location

Drainage Structural . Size /2 Length

- T Area St - L
- ‘or Basin .-ﬁo.-Ll (;z§-. _ Type. {m) (m)
Lambare 19-1 205 Box Culvert 2.0 x 2.0 580
. 19-2 54 Pipe . 2.2 340

15-3 117 Box Culvert 2.5 x 2.0 “130
19-4 29 Pipe | 1.6 250
19-5. 37 . -do- ' 1.8 250
1946 62 ~do= 2.2 1,000
19-7 153 . Box Culvert 3.0 x 2.0 200
19-8 59 Pipe 2.2 250
19-9- 40 —~do- : 1.8 590
19-10 . 54 ido- 2.2 920
19-11 = 21 ~do= ) . 1.4 80
19-12 133 Box-Ct}lvett - 2.5 % 2,0 470
19-13 . 202 Box Culvert 2,0x 2.0 700
19-14 37 Pipe o 1.8 : 120

Fote |

'Lj. Location of drainageifacilities.is shown in Fig, 7-2.

/2 + The first and second - figures of Box Culvert'and Open Channel types_give

' the bottom width and the height, respectively,

i/3 : Improvement works of chation No. 14-1 consist of only inlets.

e I S G o AR

£ _
SRR TS
: . _ Storage Faci1it{és : Infiltration
v River Basin - _ in Public Compound. Trench
SR _ (ha) : (km}
Mburicao o199 o 74
Ifay o 70 253
: Lambare R C 59 234
Total I TT R 561

ﬂ._ 120 -



T8 MeRBmnR
(w8 — 75 )

(Unit: ¢ Million)

Basin Name of Basin River Drainage Detention Total
Number  or River Facilities Facilities :
1. Sub~Projécts for 1986-1995 Execuiion
B-14 Mburicao 2,500 4,190 - . 6,690
B-18 Itay (Upstream of
Aviadores del Chaco
“Avenue) : 10,430 4,420 - 14,850
B-19 Lambare 3,440 4,830 - 8,270
Sub-Total 16,370 13,440 - 29,810
2. Bub-Projects for 1996-2005 Execution
B-1 Varadero. ' - 520 - 520 .
B-2 Jardin - 60 - 60
B-3 Centro - - =
B-4 Jaen 410 680 - 1,090
B-5 Tacumbu - 150 - 150
B-6 - Salamanca 160 50 - 210
B-7 Zanja Moroti : 560 - 90 - 650
B-8 Ferreira 730 1,110 - 1,840
B~-9 Villa Universitaria - 20 ~ 20
"B~10 Las Mercedes - _ 370 20 - 390
B-11 Mariscal Lopez - 250 - 250 -
B-12 Bella Vista ' - 160 - 160
B-13 Tablada - 150 - 150
B~14 Mburicao - - 1,330 1,330
B-15 Ycua Carrilile . 610 550 - 1,160
B-16 Santa Rosa 640 120 - - 760
B-17 Tres Puentes Cue 1,050 210 - 1,260
B-18 ITtay {Downstream of _ |
Aviadores del Chaco S L
Avenue - 3,530 4,680 83210‘
B~19  Lambare - -~ 4,180 4,180
B-20 Valle Apua - - - L
B-21 Villa Elisa 540 - - - 540
B-22 Nemby ' 840 - - -840
B-23 San Lorenzo 3,540 -~ - 3,540
B-24 Tayazuape . 2,330 - - 2,330
B-26 Zeballos Cue. : 10 - = ‘10
B~27 Paso Cai 430 ~ - - 430
Sub~Total 15,750 4,140 10,190 30,080
Total = 32,120 17,580 10,190 59,890




T -0 SR TG ORI G

Unit: ¢ wmiliion

o : /2

Lo /1t Expenditure . Surplus Accumu~-

Year ' : Revenue Interest Repayment - Total Fand lation
1987 720.9 108.3 271.5 379.8 341.1 341.1
1988 829.0 91.3 302.4 393.7 ° 435.3 776.4
1989 953.4 65.2 302.4 367.6 585.8 1,362.2
1990 1,096.4 b6 . T 104.3 . 148.9 947.5 2,309.7
1991 1,151.2 - 41.7 . 104.3 "146.0 1,005.2 3,314.9
1992 1,208.8. . 39.8 104.3 144,1  1,064.7 4,379.6
1993 . 1,269.2 - 35.9 104.3 140,2 1,129.0 5,508.6
1994 1,332.7 32,9 95.5 128.4 1,204.3 6,712.9
C1995 0 1,399.3  30.6 82.7 113.3 1,286.0 - 7,998.9
1996 1,469.3 28,4 - 77,2 © 105.6  1,363.7:  '9,362.6
1997 1,54248 . 2604 - 77.2 103.6 1,439.2 10,801.8
1998 - - 1,61959 . 244 .. 78,8 - 103.2  1,516.7  -12,318.5
©1999 1,700.9  22.6 - 61.9 84,5 1,616.4 13,934.9
2000 - 1,785.9 21.3 61.9 83,2 1,702.7  15,637.6
2001 1,875.2 20.1 61,9 - 82.0 1,793.2 17,430.8
2002 1;969.0 - 18,9 61.9 80.8 1,888.2 19,319,0
2003 - 2;067.5 17:6 6159 -~ -79.5 1,988.0  21,307.0
72004 2,170.9 16.4 - 61.9 78,3 2,092.6 23,399.6
2005 2,279.4 © 1542 61.9 ©77.1 2,202.3  25,601.9
T 2006 2,393.4 13.9 ©61.9 75.8 2,317.6.  27,919.5:.
2007 2,513.1 L 12,7 61.9 T4.6 2,438,5 30,358.0
2008 2,638.8 11.4 61,9 73.3. 2,565.5  32,923.5
2009  2,770.7 - 10,2 61.9 72.1 2,698.6 35,622.1
2010 2,909,2 ° . 9.0 61,9 70,9 2,838.3  38,460.4
2011 3,054.7 7.7 61.9 . 69.6 2,985.1 41,445,5
2012 3,207:4° 6.4 61.9 - - 68.3 3,139.1 44,5846
2013 . 3,367.8 5.3 61.9 67.2 -3,300.6  :47,885.2
2014 3,536.2 4,0 61.9 © 6539 3,470.3 51,355.5
2015°  3,713,0 2.8 61.9 64.7 3,648.3 55,003.8
2016 . 3,898.7 1.5 61.9 63.4 3,835.3 58,839.1
2017 4,093.6 0.3 30.9 © 31.2 4,062.4 62,901.5
2018 4,298.3 - - - 4,298.3 67,199.8
2019 4,513.2. -~ - - 4,513.2 71,713.0
2020 4,738.9 - - -~ 4,738.9 76,451.9
2021 . 4,738.9 - - - 4,738.9  81,190.8
2022 4,738:9 - - - 4,738.9 85,929.7
2023 4,738.9 - - ~  4,738.9 90,668.6
2024 4,738.9 - - - 4,738.9 95,407.5
2025,  4,738.9 - - -~ 4,738.9  100,146.4
2026 - 4,738.9 - - ~ 4,738.9 104,885.3
2027  4,738.9 - - ~  4,738.9 109,624.2
2028 4,738.9 - - - 4,738.9  114,363.1
12029 4,738.9 4,738.9  119,102.0
2030 4,738.9 4,738.9 © 123,840.9
2031 - 4,738.9 4,738.9 128,579.8
2032 4,738.9 4,738.9  133,318.7
2033 5,738.9 4,738.9  138,057.6
2034 4,738.9 . o 4,738.9  142,796.5

T NOTE /1 : Annual inrease vates are assumed to be 15% until 1990, 5%

from 1991 to 2020 and 0% after 2021.
: Amotization for the loan of IDB, etc.

N
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Mburicao river 7.78 km (1-35) to 8.07 km {(B.P. )

713/:::.§ I‘)

Alternative Discharge to be
Plan Controlled (m3/s)
(Minimum Flow Capacity) ' 6 -
A-1 River 15
A=2 River 6
Drainage 9

Mburicao river 5. 18 km (4-18) ‘to 7 24 km (1-18) -

Alternative . . Discharge to be Controlled (m3/s)
Plan 1-1S tol 1 to 2-18 . 2-15-to 2 2 to 4 18
:(Minimum_Flow:Capacity) 43 24 30 100
B-1 " River 60 75 . 80 130
B~2 " River. 24 35 39 -
: ' Drainage 36 40 41 =
B-3 River - - 73 110
' ' Draiange - - 7 -+ 20
B~4 River - - 74, 111 -
Drainage - - c 6 19
B-2 and B-3  River. 24 35 32 110
Drainage 36 40 . 48 20
B-2 and B-4 - River 2 35 33 11t
: Drainage 36 40 47 .

19
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San Martln river 0.83 ke (3~ lS) to 1. 61 km (B.P.)

Alternative : - Discharge to be
Plan ' R . Controlied (m3/s)

(Minimum Flow Capacity) ' : . 14

C-1 ' _ ‘River ' 35

c-2 River - | 23
S Drainage i} 22

Mburicao river 1,96 km to 2. 53 km

-Alternative - oo . Discharge to be:
Flan . _ _ _ . Controlled (m3/s)
(Minimﬂm-Flow Capacity) . 40
P-1 ) CRiver . . 155

D2 River (Short-cut) . 155

Madame Lynch river 0.0 km (2- 1) 6 2.61 km (1-2-18) |

Alternative o Discharge to be Controlled (m3/s)
Plan i 2-1 to 2-1-18 2-1-18 to 1-2 i~-2 to 1-2-138
'(ﬁinimum Flow Caﬁacity) 9 . - 19 S 15
E-1 - . River 170 155 155
B2 River - 30 20 s
- Diversion T - 155
E-3 . River 15 | - -

Diversion 155 - -
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Itay river 0 32 xm (2 2) to 1,38km (5)
Santa Teresa river 0.0 km (4-4) to 1.34 km (4 2)
San Pablo river 0.0 (4~3) to 0.67 km (B.P.) . :
Discharge to b Controlled (m3/s)

_ Alternative Santa Teresa River San Pablo.River - Itay River.
Plan 4l to 4-2 4~3 £o B.P. - 2-2 to 5
(Minimum Flow Capacilty) ) '_l T 4 B
E-1 River 50 100 110
E~-2  River 185 o 160 - 230 :
: _ 4=b tp 4-4-1s : -
E-3 River _ 185 - R 230 -

Itay river 0.0 km (2-3) to 3. 23 kn (3 -3) .
Santa Teresa river 0.15 km(4-4) to 1.34 km (4 2)
Discharge to be Controlled (m3/s)

Alternative ; Xtay River - ... _-Banta Teresa River"
" Plan 2°3 %6 2-2 22 to 5 5 to 3-3 4-4 to 4-2
(Minimum Flow Capacity) 85 : VA _i' . 1
L mwer om0 a0 e
L S
;:5——-~. Rlver i-_m—f_f240 T 100 ' 30' R 50

-2 & F-3 River 2200 . 80 s0 30
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Section Design

River Regige:ce Length . Discharge
" (m) L (m3/8)
Mburicédeiver Basin |
Mburicao River B.P,  to 1-38 289 - 15
1-38 to 1-28 191 - _ 20
1-28 to 1-1 354 25
1-18° to 1 241 60
1 to 2-1§ 1,169 - 75
2-1S to 2 458 80.
2 to 4-18 1% 130
4-18  to & 1,637 -~ 140
4 to 6-1 1,527 : 155
6-1  to 6-3 1,612 175
Sub-Total ' 7,472
Jose Lombarde River B.P. to 6~2 8oz 11
Santo Domingo River B.p. to 5 1,130 - -  25
San Martin River B.P. to 3-1§ 79 35
3~1s to 3 _ 857 . 50
Sub-Total ' - - 1,636
Total (Mburicao River Basin) : 11,040
Itay River Basin
Itay River B.P. £0_3w1{18 : 369 _ lb_
3-1-18 t0'3-1 679 . . 15
3-1 to 3-3 952 . 35
33 to 5 1,705 0 65
5 ‘to 2-2 1,203 110
2-2  to 2-3 323 . a5
Sub-Total | | 5,231 |
Orilla River - B.P, to 3-2-1§ 438 25 e
3-2~-18 to 3-2 oo 1,817 30

Sub-Total S s
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- : Section besign
- River Regi;iice Length Discharge
L ' (m) (m3/s)
Santa Teresa River B.P to 4-1 482 15
' 41 - to 4=2 1,031 35
4--2 to 4-4 1,189 50
‘Sub~Total 2,702
‘San Péblo_River B.P. to 4-3 670 10
" Madame Lynch River B.P. to l-1 211 75
S : 1-1 to 1-2 2,310 155
1-2 + to 2-1-15 517 155
2-1-15 to 2-1 1,707 170
Sub~Total - 4,745
;.Totai:(Itéy River Basin) 15,603
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/2 River improvement is not necessary.‘

- 132

Inprove—
e . Degign : Qpt Lmem Land - Ac~ llouse Evp- Groundaill
River Name . Reég;z:ce Diacharge LZ'::[:EH : Chiannel . quisicion cuntion I(]r}dge) wiEh Itead
: - (m3 /B) (mg' Type 'LI {(m2) (No.) place {place)
" Mburicac Rlver Basin
‘Hburicao B.P. to 1-38 15 30 c ileli] 1 1 0
I~38  -ro 1-25 20 o - /2 - - 0 0
=25 to 1-1§ 25 o -7 - - 0 0
=18 o1 60 o -~ 72 - - 1 )
L . te 2-18 75 98 c 608 0 2 1
218 to 2 80 344 c 2,500 0 0 2
-2 to &4-15 130 .12 B C400 3. 1 0
4=18  to & LG 1,079 B 4,100 4 0 1
4 to 6-1 155 1,340 - B 9,300 1 H 2
’ ' . 6-1 to 6-3 175 527 B 3,100 0 2 1
: . L —=a — ) —
-Sub-Total 3,604 20,800 9 [ 7
 Joee Lombarde B.P.  to 6-2 1t 622 L1 1,900 1 2 2
Santo Pomingo B.P. . to 5 25 355 B 1,300 1 2 0
San Martin. B.P. to 3-18 ‘35 687 ¢ 1,100 4 4 2
: 3-15 to 3 50 355 ¢ 1,500 2 0 b
Sub~Total 1,042 ~-2,800 4 3
Total 5,623 26,800 17 16 12
itay River Bastin
Ttay B to 31415 10 369 B 1,400 0 0 1
3-1-15 to 3-1 15 679 B 3,300 0 2 i
3-1 to 3-3 35 952. B 1,200 0 3 4
3-3 to 5 65 l 705 B 14,400 5 5. 5
5 to 2-2 110 1,203 A 25,300 9 ) 1]
2-2 © ko 2-3 250 323 A 13,300 -0 0 0
Sub-Total ) 5,231 . 58,900 14 10 il
Orilla B.P, - to 3-2-1§ 25 438 B 1,600 2 2 1
o . ~2~18 to 3-2 30 1,817 B 6,200 4 5 4
Sub~Total ' 2,255 7,800 6 7 5
Santa Teresa . B.P. “to 4-i 15 482 B 1,500 S 2 3
b=t to 4-2 35 1,031 B . 8,800 6 3 3
4~2  to 4-4 50 1,189 A 23,000 11 n 0
Sub—-Total . ' 2,702 33,300 ‘18 6 6
San Pablo BB to 4-3 10 670 B 1,500 0 2 1
Hadame Lynch © . B.P.  to 1-1S . . 75 211 B " 700 a 0 o
. 1=l to 1-2 155 2,310 ] 7,400 15 -0 0
1-2 ‘to 2-1-15 I55 517 B 3,200 0 3 0
) 2-1~158 ‘to 2~} 170 1,707 B 14,300 _1 4 4
Sub—~total f; 745 25,600 22 7 &
“ Total’ [5.603 127,100 60 32 27
Grand Total - 21,226 153,900 79 |48 39
ﬂéf:e:- 11 éﬁénhél Type;. At Channel Hithout Revetment D : Box Culvert
} B.: Channel With Revetment and Without Invert E ¢ Channel With Embankment
C: Chsnnel With Revetmeut and Invert



K86 (1/2) HOKBBEERER (Vr—A Ll AFAY

-7u§s9F)

Present

- 133 -

‘Location/l i Structural Reason for Adoption
No. Section  Type Use _ op
Mburicao River Basin
14-1 12 - - Road -
14-2 Whole Underground Road No space for open channel;
Section Conduit underground utilities
' existing. -
14-3 ~do- -do- Road ~do-
144 ~do- ~do~ Road ~-do-
14-5 ~do- ~do- Road ~do-
14-6 ~do- ~do- Road ~do=-
147 ~do- ~do- Road ~do-
14-8 ~do~ ~do- Road fdo?_
14-9 —~do~- ~-do- .Road —-do-
14-10 ~do- ~do- Road ~do-
14-11 ~do- ~do- Road -do-
14-12 440m of Upper  —do- Road ~do-
‘Section
120m of Lower ~do- Open Ecanmicélly jusrifieﬁ.
Section space '
14-13 Whole ~do- Road No space for open channel;
Section underground utilities
ex1$t1ng.
14-14 365m of Upper ~do- Road ~do~
Section
- 180m of Lower Open Existing Sufficient open space
‘Section Channel channel avallable.
Note
/1 : The location of" drainage facllltxes is shown in Fig. 8-12.
/2 : Improvement works of Location No. 14~1 cousist :of only 1nlets.
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Location/1 , Struetural Present ,
No.. o Section Type. " Use Reason for Adeption
Itay:RfVer'Basin -
18~1 Whole Underground Road No space for open channel,
Section Conduit :
18-2 - 190m of Upper Open Existing - Sufficient open space
- "8ection Channel “channel avallable,
1,485m of ' Underground  Road "Ho spécé for open channel,
Lower Conduit : :
Section '
.18—3 ' 391Sm 6f-Upper ~do- " Road -do-
: ‘and Middle '
Section
860m of Middle Open Existing Sufficient open space
and Lower Channel channel  available.
Section c
18-4 Whole Underground Road No space for open channel.
Section Conduit
18-5 ~do- ~do— Road —do-
18-6 ~do= ~do- Road ~do-
18-7 ~250m of Uppef " Open' Ekisting Sufficient'open space
Section ' Channel channel available,
.lﬁﬂm of Lower Underground  Road No spéce'for open channel,
Section Conduit
18-8 thle ~do- Road ~do-
" Section
18-9 . ~do-. Open Existing Sufficient open space
: Channel channel available.
C 18-10 . -do- ~do- - - Existing ~do-
' e channel
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River and Section Design - Structure = o Gross-—

Reference Length Discharge Type Dimensionii sectional

Polnt {m) {m3/s) (m) Type /2
. Mbruricaeé riVer

B.P. to 1-35 209 15 channel with 2.0 x 1.4 ¢

revetments and
‘ o Invert o
1~35 to 1-28 i 20 no improvement - .. .- -
1-25 ro 1-18 354 25 no improvemant - —-
1~-15 o 1 241 60 no,lmpfoveheﬁt “" . G-
1 to 2-1S 1,169 75 channel with _ 5.6 x 2.5 - ¢
revetments and - o
invert : L :
2-15 to 2 458 80 - dirto-— 6.1 'x 2.5 c
2 to 4-1% 194 130 chanmel.with- - 12.7 x 2.5 B
: . ' : ~ revetments i :
415 to 4 1,437 140 - ditto - 13.7 x 2.5 B
4 to 6-1 1,527 155 - ditto - 15,2 x 2.5 . B
~ ditto - 17.1x 2.5 B

6~1 to 6-3 1,612 175

~Jose Lombarde river

B.P. to 6-2 802 11 - ditto - 3.3 x 1.0 B

Santo Domingo river

B.P. to 5 1,130 25 - ditto - 5.6 x 1.1 B

San Martin river

B.P. to 3-13 779 35 chaomel with 4.5 x'1.6 . G
revetments and :

: invert R S
3-15 to 3 847 - 50 - ditto - - 5.3 x1.8  C.

NOTE /1 : Breadth x Height

ZZ : Types B and C are drawn below.

CTYPE B : o TYPE. €
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River_énd Sectionh\bésign : Structure . Cross-
Reference Length Discharge Type Dimenvion/l sectional
-~ Point: N (m) © (m3/g) S {m) Type/2
Itay river
B.P. to 3-1-18 369 10  channel with 2.7 x 1.0 B
_ : ' . revetments
3-1-18 to 3-1 ~ 679 15 .- ditto - 3.0 x 1.2 B
341 to 3-3 952 35 - ditto - 5.6 x 1.5 B
. 3 3toS5 1,705 65 - ditto - 8.0x2.0 B
5 to 2-2 ©1,203 110 chadnel with- 11.1 x 2.5 A
‘ out protection .
2= 2 to 2-3 323 250 channel with—- 45.5 x 2.5 A

opt revetments
orilla river

B.P. to 3-2-1S - 438 25 - ditto

- 5.1 x 1.3 B
3-2-1§ to 3-2 1,817 30 - difto - 6.0 x 1.3 B
Santa Teresa
B.P. to 4-1-18 482 15 - ditto - 3.6 x 1.0 B
4-1-18 to 4-2 1,032 35 - ditto - 7.4x 1.5 B
4-2 to 44 : 1,189_ 50 - channel with- 9.2 x 2.0 A
o - out protection
San Pable river
" B.P. to 4-3 670 10 channel with 3.7 x 1.0 B
: revetments
‘Madame Lynch river
B.P. to'1-1-§ 211 75 ' underground 3.0 x 2.6 (1)
SR culvert x 2 boxes :
1-1- S to 1—2 2,310 155 underground 4.1 x 3.0 p(2)
: SRR culvert x 3 boxes
'l“2 to 2—1-13 517 155 channel with = 12.4 x 3.0 B
revetments

_f-2-1-1s to 2 1 1 707_ 170" - ditto ~ 13.7 x 3.0 B

~RBTE /1 T Breadth X Height i
12 : Types a, B and D are drawn below.

“Tyee A ’ "T?Ps B ‘ YYPE D1} TYPE D (2}

W‘"&fiﬂ_ _l_ 31
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Drainage

Location - Pipe Area Strﬁctural Sizé f2 Length
Number /1 . Ne, (hay - .T?pe | m} (m)
MBURICAO RIVER BASIN
14-1 /3 ' 55.0. —— - -
14-2 1 67.0 Pipe . - R 350
2 95.2 . Box Culvert 2.0 x.2.0 175
3 148.7 ~  ~do-. 2.4 % 2.0 220
4 162.7 ~do- 2.6 x 2.0 260
5 176.9 —do- 2.8 x 2.0 315
6 192.4 ~do- 3.0x 2.0 365
7 205.0 ~do- 3.1 x 2.0 685
14-3 1210 dom I WA 305
144 1 14,0 -do- o L2 100
146-5. 1 42.0 ~do- 1.8 540
145 1 47.3  <do- 2.0 125
2 64.1  -do- : 2.2 285"
3 101.7 Box Culvert 2.0 x 2.0 370
4 40.9 . Pipe : 1,8 : 305 -
5 58.0 ~do- 2.0, 210
6 124.0 Box Culvert ? O x 2.0 15
14-7 1 34.4 Pipe | 1.8 925
2 46,2 —do- | 2.0 365
3 66.0 -do- 2.2 205
 14-8 1 63,9 Zdo- | 2.0 205
- 2 75.0 ~do- 2.2 105
14-9 1 14,0 ~do- ‘ S 150
14-10 1 38.0. wdo~ 1.8 180
14-11 1 ~ 58.8 ~do- Y 140
2 83.0 Box Culvert -~  2.0'x 2.0 515
14-12 1 1049, Pipe Lo 440
2 26.0 =do- . 16 120
14-13 1 2004 . o= . L2 305
2 C4LA . sdo= 1.8 300
3 74.6 . -do- 22 s
4 86.7  Box Culvert S 20 %:2.0 ' 320
5 101.0 - Box Culvert =~ = 2,0 x 2.0 350
14-14 1 21.7- -_pxpe' 1.4 P 365
: 24,0 Open Channel LS =x L0 180
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~Location Pipe .Driizzg? " Structural Size /2 Length
N}imber /1 -~ Mo, " (ha) - Type (m) (m)

18-1 I 234,0; . Box Culvert 2.5 x 1.4 100

._18—2 B 1 .”83,0 . ‘Open Channel 2.5 x 2,0 i9c

o 2 37.9 Pipe 1.8 100

3 .. 158.0 . Box Culvert 2.5 2.0 640

L& "2271.5 2= Box Culvert 1.8 x 2.0 505

5. 231.0 ~do- 2.2 % 2.0 240

18-3° 1 246.2  -do- 1.9 % 2.0 270

- 2 250.1 Open Channel 4.2 x 2,0 90

3 330.4 - ' Open Channel 4.3 x 2.5 500

B 4 385.7 2-Box Culvert 2,2 x 2.5 645

. ) 390.0 Open Channel, 4,9 x 2.5 270

18-4" 1 T 24,0 Pipe _ 1.4 100

T18-5 : 1 Y 11,00 ~do- - 1.0 100

-6 1 39,0 ~do- L8 140

18-7 - 1 136.2 . Open Channel 2.5 x 2.0 250

: -2 139.0 Box Culvert 2,0 x 2.0 160

18-8 1 94,0 <do- 2.0 x 2.0 80

18-9 1 113.2 Open Channe!l 2.1 x 2.0 500

S 2 o 137.9 ~do- 2.5 x 2.0 450

3 162.1 ~do- | 2.8 x 2.0 450

4 182.1 ~dom~: 3.1 x 2.0 675

5 -187.0 ~do=-" 3.4 x 2.0 320

18-10 1 37.5 <do- 2.0 x 1.0 475

: 12 108.0 ~do- 2,2 x 2.0 455

3 124,6  ~do- 2.3 x 2.0 485

4 149,.4 - ~do- S 2,9 % 2.0 135

5 191.8 ~do- 3.6 x 2.0 500

6 218.0°  -do- 4.0 x 2.0 425

7 218.0 -dp— 4.3_x 2.0 390

flit Locatlon of dralnage fac111t1e9 1s shown 1n Flg. 8-12.

. /2 ¢  The flrst and second flgures of Box Culvert and Open Channel types
— 'glve the bottom width and the’ helght, respectlvely.

/3 ImprovemEnt works of Location No. l4-1 consist of only inlets.
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Gamponent

_Mburicao River Basin

Itay River Basin

A’

F.

I,

Artigas
Avenue

Espana
Avenue

Mariscal
Lopez
Avenue

Ayala
Avenue

Madame
Lynch

(1)

Madame
Lynch
River
(11

River
Channel

D

River
Channel

(11)

River
Channel

(111

River
Channel
(1w

River
Channel

- ()

Dralnage
Facili-
ties

Retarding
Basin

Construction of one bridge.

Construction of one bridge and
two routes of drainage faci-
lities.

Conétruction of one bridge and
two routes of drainage faci~
Jities.

Construction of two routes of
drainage facilities.

-

River improvement of Mburicao .
River (bektween Artigas Avenue

and Espana Avenue).

" River improvement of Mburicao

River (between Espana Avenue

“and Mariscal Lopez Avenue}.

River improvement of Mburicao
River (between Mariscal Lopez
Avenue and Ayala Avenue).

River improvement of three
tributaries and construction
of three routes of dralnage
facilicies,

Construction of five routes ot
drainage £acilities.

Construction of one groundsill and
two routes of drainage facillities.

Cohstructién_of two bridges and
one route of dralnage facilities.

Construction of three routes of
drainage facilities.

Rlver improvements of ltay River
(up to confluence with Madame
Lynch River) and Madame Lynch
River {up to Mariscal Lopex
Avenue).

. River improvement of Madame Lynch

River (between Mariscal Lopez
Avenue and Ayala Avenue)}.

' River improvements of Itay;RiVer

(between confluence points with'
Madame Lyneh River and Orilla
River) and Orilla River {up to
Ayala Avenue).

River improvément'of four tribu-
taries and construction of four
routes of drainage facilities..

Constriction of retarding basin.
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Order of _ Conétrﬁctién Accgﬁziated Ac;umuiited
g L ene
P:iority ,Component (6105) . (G106)
CASE 1 (Based on Economic Consideration)
1 €. Mariscal Lopez Avenue 559 310
2" A, Artigas Avenue @ 655 342
3. B. Espana Avenue 2,353 6838
4 M. Retarding Basin 2,859 688
5 E. Madame Lynch Avenue (1) 6,642 1,070
6 F. Madame Lynch Avenue (II) 8,130 1,293
7 G. River Channel (I) 8,986 1,327
8 -1+ River Channel (I1I) 9,114 1,331
9 J. River Channel (IV) 9,222 1,363
-10 -D. Ayala Avenue 12,106 1,693
11 H. Riyef-Channelf(II) 12,904 1,801
12 Ke River Channel (V) 15,896 2,016
13 L. Drainage Facilities . 16,197 2,108
CASE 2 (Based on Technical Consideration)
1 A, Artigas Avenue 96 33
2 G+ River Channel (I) 956 67
3 M. Retarding Basin 1,461 67
4 .B. Espana Avenue . 3,159 412
5 E. Madame Lynch Avenue (1) 6,943 794
6 - Hs River Channel: (II) 7,734 902
7 I. River Channel (III) 7,862 906
8 C. Mariscal Lopez Avénue 8,421 1,216
.9 F. Madame Lynch Avenue (II) 9,905 1,439
10 J. River Channel (IV) 10,013 1,471
11 D. Ayala Avenue 12,904 1,801
12 K. River Channel (V) 15,896 2,016
13 Drainage Facilities 16,197 2,108

.Ll
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Work Item ‘Uait  Quantity/l  F.C. L.C. Total
b, Civil Works
River Improvement works : o . . .
- Excavation .. wd 947,600 395,140 163,008 558, 148"
- ackflll}ng of Earth m3 71,900 10,425 17,7187 88,212
- Embaniment m3 27,100 6,415 T A 7,924
- Spoil md 848,600 510,692 101,286 611,978
~ Revelbment m3 65,600 615,453 1,047,413 1,662,866
- Gravel Backfilling : ‘ i RN :
for Revetmeat m3 36,690 97,098 139,683 236,781
~ Iaverk nd 2,470 23,057 36,123 59,180
- Box Culvert m 2,663 2,733,760 1,258,663 3,992,423
~ Groundsill pc. 39 10,524 12,690 23,214
~ Bridge pc. 48 689,187 . 267,416 956,603
- Sodding n? 28,200 37,749 37,749
- Maintenance Road mZ 37,950 19 809 42,117 61,926
Sub-Total 5, 111 620 3,185,385 - 8,297,005
Dr#inage Facilities C EEERI L
- Excavation w3 300,700 147,229 252,959, 400,188 - -
= Backfilling of Earth m3 116,600 43,288 109,920 153,208;
- Spoil wd 184,100 . 110,781 21,972 132,753
< Box Culvert mn 6,230 1,475,932 722,789 2,198,721
~ Piping m 5,980 - 475,231 262,598 © 737,829
=~ Open Chanael m 6,740 _5&6l802' 657,944 1,204,746
- Hanhole  opes 124 i 48[682' - 30,163 78,845
~ Inlet (Independent Type) pc. 278 457,403 356,486 813,889
- Inlet (Continuous Type) m 3,550 - 157,808 113,336 271,144
- Qutlet - . pc. 24 10,096 16 , 953 27 Bﬁ9
- Restoration of Pavement m2 55,170 306,871 12, 002 426 873
Sub-Total 3,780,123 '2.665,122. 6,445,245
Total of 1 8,891,743 5,850,507 14,742,250
.. Compensation
llouse Evacuation - pc. 77 - ';_565}860 568,800
Laod Acquisition m? 163,800 - 885,946 " 885,946
. Engineering Services 1.5, 3,022,000 342,200 - 3,364,200
Total of 1, 2 and 3 11,913,743 7,647,453 19,561,196
. Physical Contingency - : o :
(IO/ of Total of I te 3) l.s 1,191,374 764,745 1,956,119
Total of 1 to 4 13,105,117 8,412,198 21,517,315
.:Price Contingency :
(None for F.C.; _ I .
10% for L.C.) l.s ~ 5,985,140 5,985,140

{Un1t' ¢ LhOUuﬂnd)

Grand Total

13,105,117 14,397;3j3 27,502;455

Note:

The quant1l1es of reiatlve 1mp¢0vement works to secure Lher -

transporLatxon alone the Arngas Avenue are also 1nc1uded
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Unit; ¢ million

Economic Cost

Year Consulting  Construction Operation & Total Benefit
Services Maintenance
1 571 - - 571 -
2 571 - - 571 -
3 640 2,673 - 3,313 -
& 640 4,595 14 5,249 688
5 640 3,918 38 4,596 1,293
6 640 2,598 58 3,296 1,801
7 - - 71 71 2,108
8 - - 71 71 2,108
9 - - 71 71 2,108 -
10 - - 71 71 2,108
41 - - 71 71 2,108
42 - - 71 71 2,108
43 - - 71 71 2,108
A - - 71 71 2,108
45 - ~ 71 71 2,108
46 - - 71 71 2,108
47 - - 71 71 2,108
48 - - 71 7 2,108
49 - - 71 71 2,108
50 - - 71 71 2,108
Total 3,702 13,784 3,234 20,720 96,534
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Unit: ¢ million

/1 Expenditure For The First Stage Project

Year Surplus /2 /3 /4 Balance
Fund F.C. L.C, 0/M TOTAL
1987 341,1 - - - .0 341,
1988 435.3 18,0 69,2 - 87.2 348,
1989 585.8 36.0 76.1 - 112.1 473,
1990 947,5 119.5 2,047.5 - 2,167.0 ~1,219,
1991 1,005,2 263.9 3,726.2 42.8 4,032.9 ~3,027.
1992 1,064.7 378.4 4,638.8 49.6 5,066,8 -4,002.
1993 1,129.0 458,7 3,839.6 71.2 4,369.,5 -3,240,
1994 1,204.3 458,7 - 23,1 541,8 662.
1995 1,286.0 458.7 - 87.3 546.0 740,
1996  1,363.7 458,7 - 91,7 550.4 813.
1997  1,439,2 458.7 - 96.3 555.0 884,
1998  1,516.7 484 4 - 101.1 585.5 931,
1999 1,616.4 509, 2 - 106.2 615.4 1,001,
2000 1,702.7 626.7 - 111.5 738.2 964.
2001 1,793.2 827.0 - 117.1- 944, 1 849,
2002 1,888.2 977.4 - 123.0 1,100.4 787,
2003  1,988,0 1,073.2 - 129,2 1,202.4 785,
2004 2,092.6 1,050.3 - 135.7 1,186.0 906.
2005  2,202.3 1,027.4 - 142.5 1,169.9 1,032.
2006  2,317.6 1,004.4 - 149.6 1,154.0 1,163,
2007  2,438.5 981.5 - 157.1 1,138.6 1,299,
2008  2,565.5 958,5 - 165.0 1,123.5 1,442,
2009  2,698.6 935.6 - 173.3 1,108.9 1,589,
2010 2,838.3 912.7 - 182.0 1,094,7 1,743,
2011 2,985.1 889.7 - 191.1 1,080.8 1,904.
2012 3,139,1 866.8 - 200.7 1,067,5 2:071.
2013 3,300.6 843,9 - 210.7 1,054.6 2,246,
2014  3,470.3 820.9 - 221,2 1,042,1 2,428,
2015  3,648.3 798.0 - 232.3 1,030.3 2,618,
2016 3,835.3 775.1 - 243,9 1,012.0 2,816,
2017 4,062.4 752.1 - 256.1 - 1,008,2 3,054,
2018  4,298.3 -703.5 - 268.9 972.4 3,325,
2019 4,513.2 655.8 - 282.3 938, 1 3,575,
2020 4,738.9 515.3 - 296.4 811.7 3,927,
2021 4,738.9 292.1 - 311.2 603.3 4,135,
2022 4,738.9 118.7 - 326.8 445.5 4,293,

TOTAL 85,929.7  22,509.5 14,397.4 5,356.9 42,263.8 43,665,

Note li Refer to Table 7-9,

/2: Amortization for the foreign currency portion.
/3: Expenses in the local currency portion,
[

Operation and maintenance cost,
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