L.egend

Enlargement of

L.evee

wall

Parapet

Reconstruction
(Heightaning)

river c¢hannel

of brldge

OIS TRIBASORE
s L7048
“ar

' :
'
' N
' N
'
' H
i Ty
'
L !
! +
B e
L

-3z
n

SCALE ~ 210,000

2

T4s CABGETRAS
-z

N

c
} i wig rranco cow
a0 i MAGUIRE 3 f
N

TEBu.kLL PIEANQA

S

SGula  Cuy

no

ITAJA! RIVER

AT LTI
AP S

Snine anssH

~ s,

121
T

T -

500m

-
e

)
il

Fig. 3.8 GEN

- : k

CHE T B

RAL PLAN OF RIVER IMPROVEMENT WORK

AVINDA
_——

e v

é;' ;:’ ‘ -‘ P54 G2
3 ETWI[—UI:"
3 lddsla
Tﬁ&i 1

A EL
T M r-l":l!\iiﬂ !Eé.._

i Wy

QPR S
L EEy

G
'--'ﬂﬂl.% T




—‘ —_
RIVER
HORT-CUT CHANNEIL (2/2)

. , ‘_...
%//\.\) | NWX\ fa;

/ - T X 2] /
/ P~ | A 2 6 \b
R N\
VY R 2 g
} it ‘_‘ T Nn*. ,\oo. Of -
R ¥ o 0 {2
% &

AN OO 3\ Vs

o
. ‘D
Nty ] _ AN NG
. /i s F ] \a‘..

| IR 5, ,A 2 v.\\» > o.,.\‘
. d Ry g h_.g_ - &

4 g \D LW Iy 2a0E

5

‘{.\"'”

.SHOT- CUT PORTION

LT

1 Al v o - o

o

. o
| MruFowss | a

%

GENERAL PLAN OF RIVER IMPROVEMENT WORK IN THE ITAJAI MIRIM RIVER AND ITS S

- 08 -

o
o
c
o
1
u
-
<
b S e
o3
o
o] o
ik
F i
LT %
g =y S = 3
M n.mm%mm-hm&mm_ﬂwuan: 4 c
=iy g E
aqhu.w.mn“ -Lh.-.mmwmm ﬂn....-lu © % [
LUl H@m—u c
e AL BT o ® g S
e e 2 2 &
— Q
= w - 4 S e g
um_......w_rfnh i . k] © mJ g
: c
o ; TN o 9 =
il PR (P .f c 59
eyt v i Wiy e Y A =
u i _ﬂ.ﬁﬂ_i@ﬁmmm—w [E..f % = .m .nlu & e
2 e AR g = 33
3 A leni 17w O =
H m b mm = £
s © ¢ & £235
; 2 2 g g&2
= » o 2 T =
_ i 3 o oxl
| [/
| /
© | ,
< |
)
o ! \
o _ \
4 ! /




(EL.m)
Vo 0.20 km _
4000 4,000
S e : [ —‘] ﬁevee
D A QE&“E.QHLPJ /'ia’
- 2,56(PF’)\--
O NS o
._5— ]
o0ed
-10 | I i 1 ! ¢ ;
O 50 100 150 200 : 250 m
(EL.m} :
tOr 14 km
5_.
O_
7-5 "
- i 1 i l. ] i
O 50 (e8] i50 . 200 250m
(EL.m}
10 I. 86 km
5 =
ﬂg_H);W.L 2.93{(L.P)
% Z.SBIRP}I
of- \ /
-5
-10 i L . I ] : | . . 1
0 . 50 100 o 150 : 200 250m
(EL.m]
1O
2.95 km
5
\ g HW.L 295{L.P]
\ - 2.59(F:‘P;t
/
o} \
_5 -
-10 i ' I Lo I

o) 50 00 EW 560 550 m

Remark, L.P: Long-ferm Plan
P P: Provisinal Plan

{EL.m}
oy 3.76 km
5._
T p HW.L 2.96(L.P} N
O_
_.Sﬁ N
' L;:oo
) 1 ] ] | 1 —
9] 50 100 150 200 250m
{EL.m) . .
'or 5.80 km {Short-cut portion)
51 .
W.L 3.0L(LP
O__
-5
-0 L | ! : | 1 _ J :
O 50 100 . 150 200 250m
(EL.m} -
1Or 6.98 km
oF | gHWL 30 /
W.L 3.03(L.P)
R = 2.65(PP)
o} S/
._5_
-10 ] i ) I ] | |
e 50 00 50 200 250m
(EL.m} L
or 772 km
5 ' 3
oHW.L 3.05(L.P)
¥ 66 1RPY
ol \ /
- 5 L
-10 } | i ] . .[ . i : Jo
¢ 50 100 150 200 250m

Fig. 3.9 RIVERCROSS SECTION OF ITAJAI MIRIM RIVER

.99




(EL.m) ' _ (EL.m)

‘O”‘ . IO" .
O km ( Confluence with 1tajai river) o6 ki
5} _ 51
_Ltajai_river ] gHWL 2.42(L P}
TS 2.26 (RPY A parapet wall
o} t g - o}
~5F - — -5}
‘_ 40,000
—i O 1 L i | | 1 . o —[0 1 L | ] 1 1 .
.0 50 100 150 . 200 250m o 20 100 150 200 250m
{EL.m) (ElL.m)
O 1O
.64 km
S5 _ 51 . g HWL 3.86(LP)
. _gHWL 262(LP) O —— =3 - :
. _ & N T 238(P Pl 7 - 3.z2tP Pl 4
Ot ol
-5l -5
—I.O L I ! f ] ' ] . _10 I 1 P ) 1 ' |
O 50 100 150 - 200 250m 0] 50 100 150 200 250m
{EL.m) {E .rﬁl
10r | O
L1 km
sf- ’—""_/\ st
o HW.L 3,10(L.P)
\ = T 2e9(PPl
O O}
-5} -5T
-10 1 1 L | I i -0 1 ] L. i | ]
O 50 100 150 200 250m 0 50 100 150 200 290m
ﬁ%.m) : _ _ (EL.m)
— . . IO_
. .58 km - | 3.65km
sl : 51- A\ o HW.L 4.33(LP1 AN
QMWL 33AUP o o ——
= 2.d51PP) 3.581(F
Or ol
_5 — ._.5 =
_lo i 1 i 1 L] | I -10 . L ] 1 : i i J
] 50 {00 150 200 250m O 50 100 150 200 250m
Remarks, L.P: Long-ferm Plan " Fig. 3.10 RIVER CROSS SECTION OF ITAJAT MIRIM SHORT-CUT CHANNEL
P P : Provisional Pian bro o .

- 100 -






=g

AVMTOO ANV ¥IAIY IVIVIE 40 INIOd DNIHONVYEE LV NOLLDFLO¥d QHENAAN (1€ Bid

v 31995 37/308d

000 '5E!
i
| 3 f f
I m i m apd od
:LH d | \ .
000'y=7 ¢ 12¢ATTBII0 123 (3818 il e , iR I W k!
ws! _ 5 8 3vIE : TOZ-Ti3 Padiand ubiseg &
10671)_§t'e e
. m (ge/i A wOE TRME - 5
! ¥ 37vos saouns punosb jouiblug H AUCSOWT LI’ -
wos . 2 . !
| |
¥

¥ O3TVIS NYTId

8 3%ves y-y¢ NOILD3IS

Wet=7 ANd Yy GEEN

4 [
& F m F m I

wm_mmww

[molq

pr=—r
—

=y

3

| EEREH] /
| £
. _IGI =2} \

- 101 -

o000z aosal

4 11 s11d T _ | g
_MW” M | i1 190us 198 ﬁ A\ . + M
OB PABs OO =rih 3 : 1 Aaeq  #b2i0UCH i .
J " £ _ . | s
S _ : T
EEETNE TEYEOT5) ) i Lo o
_ i — e _‘/.\ gois assouod 1 Lt B ’ "
_rlu/ﬂ _ . o Ll TeEn
©o00gs “
T _

m b Reded =T = b 18 Lo e T

005 9i

AJUOSDU [aph







IS ANAO¥D TT'e S

g 27viS

t
i

o

g-8 NOILJ3S

oo

,_ % “P8qi3A] DI

e
/L‘

_CcomuE hm‘s ..

J
_
|
kﬁ

W
|

g 37728

Q002 = 1) DUIPPEq [AQST

{ QS =4} Bia)oudd vmom/

[CGE=4) AJUOSODW @s/

v-~¥ NCILD3S

B13J0UCD BSDE N\

—dgoz

!

g 3w

F =SS F v .27Y2S
EnN . o

371308

Co00s
!
!

106/ ek 2
1e2/1) 22

T

R ,
Jm) pagiasl ubisaq
i

=

Qw2
i

v ZVIiS

TEH

w

NVTd

00008

[CSeR-T . pod'e

wO[ 4

P

—_

) mmm:oE [Totatols) e
: i
| Q =

i

T
§NER

o

o
Lo
| obbt
Gads aod

- 102 -



1
T —

"y é\“‘
0.1 new bridge ;

\ o AIe1R7 Jnivasay
. 1

—---———-—  Floodway (Provisional pian) ' T T ‘ T : _ R

— e eemmea—  Floodway(Long —term plan)

—= -—  New bridge
' . SCALE - 1: 10,000
+HHH‘H‘H+ Levee . . o] : 500 m
F—— Jetty _ |
_ ' . Fig. 3.13 LAYOUTPLAN OF FLOODWAY (1/3
]]II@I[I]I Eniargement of river _ (1/3)

channel {Itojai River)

- 103 -



FATYY,
B :
.

=4

[Relocation of
.Relocation ' of

N 7
A -
| \ OO

ZA 1]
0y -

e
S ,Q‘/ \
AN !
R v V]
~ ! / BT

£ Floodway = T ;ﬁ?/\ TN 1 et
= Y/ 2 7A NS W
: | // N\w ] o= ‘,:/’.'/ _*Xrl_ -‘ Q s _

Floodway (Provisional plan)

F.!oodw'uy([_ong —term pion)
New bridge
Levee

Jetty

Eniargement of river
channel (Itejai River)

-~ Bridge foy
' _WTfLor

i P 7
rural road

Lot

SCALE - 1:10,000
. 500m

0 .
— T ———— T e

Tig. 3.13 LAYOUT PLAN OF FLOODWAY (2/3)

~ 104 -




9 P, i R
foit LR R

T
f | M

N ’ﬁﬂi ‘\L o X A _
<:NO.2 new bridge’ A N
VA “YTG =S \j‘ %2

BN AT

o

. -t : "
HEVNGES . e

- = _‘-“\, et Ny X
‘Riverbed protection "

——-———-—  Floodway (Provisional plan}

Fioodway{long—~term plan}

~——--3| |E-—- New bridge ' . _
' . ' SCALE - 1° 10,000
0 500 m
HHHHHH  Levee

T el
Jetty

]I[ﬂm Enlargement of river

channe! (Itajai River)

Fig. 3.13 LAYOUTPLAN OF FLOODWAY (3/3)

- 105 -




{m)

ELEVATION

25 - B IS I -
& : 28
\ & ) /;, ""eq
Qin, IS . ,bb s n
20 20 | ﬁg‘\ ) (4
Sy & & Sor
A\ O‘p/
©
s S % \
x5 — e,
13} (\b ,\rfq
- K% : &
I.IJ 4_|
= 10 A T .
d ‘B_] : :
= s Bl Qriginai qml_md surfoce A\ . ]
_ o J— T . _ o szae
HWL .0 avegontes B e ] — e —_— | 3 04(P P)
) g ki ,' : S |
o o — - .
P‘ .
L=
> . .
al -5 : _
1
Rt /\/ 176,000 EL- 6.96
. i v
=10 /// N
4 B [ : [
-15 :
Distance {Km) (8.P) Distance { Km) g
2 1 (o] T 2 3 4 5 15 Fi 8 9 10 T
1 ] 1 I L 1 1 1 | 1 [ 1 i 1 ]
LONGITUDINAL PROFILE
10 - 10 _ _ : [ ,
i - | 10, | |
3t : Origingl_ground surface - 5l Jett
H.W.1. l2.72 {L.PY . EL. 2.80 ’ _ ‘
— Y “2.47 LP.P) 2 o HwW.L 146 |tL.P)
o] | o o v”————m—,—H‘w""o"‘-s/—\ N 116 TP P}
! . - Original seo boftom surfoce
. = —_— . Armor stone
| : T
= \
-5k . w -5 Filter stone,
ELX7.39 | 2 )
I 50 |00 iy EL.]-8.60
-0 35600 - '
| . |_Core_ stone
S 135,060 A
L i 1 ) : L ] ; % ' L : 1
o 00 150 200 250 300m., 0 50 ' 100 150 200 250 300 m.,
SECTION A-A SECTION B-B
Note :

Required width of Floodway - I[;

»

for 50 year probable flood @ 135m

for 10 year probable tlood

50m

Fig.3.14 LONGITUDINAL PROFILE AND TYPICAL CROSS SECTION OF FLOODWAY

- 106 -







ISVOD SHINVOHIAVN LV ALLE! 40 LNOAVT ONVY NOLLDFS §50¥0 c1gdng

weg- wog - -
Bugr | by OF ~ §
Fuals 2400 suois 2000
ALLZP 20 N0V :
Sy O+ M EZEEREY _
. auois Bw OOF P ’
us Wt G |
ot Ul - FE|o_L :
m wsgr _ L) FU00% wo1 -0
. :
o 4] - ! - -
4] mm i w ~ Wi~ WOT0S W=~ W= | U0r2ag
i £ oo
EERE: 3
TETIE =g ooz
WY Mn w £ H
= T 2 F00E
r / -pov
.. < )
a»,/ -00%
. ._n/ =009
=== : ¢ wyg-
e -00s
) tN0a~1 6108~
@@% 008 putis A0Y Coaunis aueh
S -008 oo+ TR |
WE - Do G i M= \.
0001 oIS WoI-9| WS UCI-p
BRI 2uzs woi=9) T U0j-0T “N00If DIDIFOTD POWINIG TR
0021

G- ~ wWg- L udioesg

UomIag pesy

- 107 -






IOANY I'ON 91'¢ Sy

s % 0 5T90s
¥ 3 83708
v 37708
537vs8  HIId s °
, | ¥ 3w 3714044
5 37vas 004 : COL
INIW NGV PO 4 (os/1) 261
T i ﬁ\ (ggs13 2T
= I} ,ﬁ i 1N O/ 4171 THWH
_ . f CEERCE i
&7 =g Toool.._ neray) ey ﬁ , ! _
000's =1 | o _J ‘ o 0% | [oodt 7 A . i
ENIL) N . : i
ooy # i 7E] g i e Eu E | E ﬁ _
_w G e W St E- 13 " :
b ] . 0
s - S 4 _ - ! Ly
I~ 2 i = 12 T T - T TWH= A3
i SO oo b -
fth _ i
=] x |
T | | _ _ 1
= ; e TO0EE T OO0CE 000%E . COOSE
_ 7 _ W OE57EL]
:
0BT e g _
7 7
; G0EE ' v 3I¥I5 NV Id
g 2vas ¥-¥ NOILOIS
;
. 00CG4l . !
006 . ©o0'B=000E © ¥ 005 o X JE0SE C00GE O00GE C006E ,
ﬁ * f J 1 ad IHIHA ; ' !
. } ~ Qe : |
H j B :r_ : 81 1 N\ [T vl _ it |
NI - U LN A _
{f ——— i 7 O . . X ” R R i ;
| Lesg -1 g ﬁ . . _‘_ : _I
_ ) _ v j . M T =7
V w_. | . —~ ﬁ 7! - ~71 "o%e . ! M_
! i i - —— i
= oE BEET T50E' [00% (o ﬁ _— NVOST B o -
f s 3 o
008’8 _ _m .

- 108 -






ADATIE ZON LTS 31 v 35S 3T140Hd
5 %o 37vos
. :
wS ] &m Zvos ) _ ; . ]
2 3793sS ¥21d 0% v 37995 ﬁ | (47700 exl
" (521 0000 _
| KR ! _M“a ,. ,h _,_%
GEL, W G050 - 03¢ ©% |_ 052 “ : i
! - Ry —mrrt—
N Y 1 | = A .
CO0'¢i=Y ‘COvE IR IE | _ i I 2% ~
i M Ir s -
f ] | i
T .fm M " : (05/1) 6C € ,*
i 62/1) 68 2 o : !
= i1eez imn | CSER
obad . 557500
CO0'Z 000's 000k w
5 | _
o 3 -
g s v 370S  NVd
i
| . | “
{4y opoisel , ” !
! | | ! :
__L t ” Tdd) 006 0% r|lm
5 b ]
Lz .:A i T
© i
| ]
' 00C'2l - Hni |
g 3WIS . v-¥ -NOILD3S h.k
: . .wu.m"__
_oomm 508 = 0007 © 6 08 L]
1 1
A ]
- : _ .
] [ _ | i@ Iy
B T I | I -
i yi ; : j i |
! — - - {7 ol T ' I —_
L— i | } [ ;
T WL 5 o ™
_ ] 2 F \.\r\
00v | Q06 000°L 008 _00q \\\
008 5 _

- 109 -






%

SSET AL

NS g

/> 0y
T SN A

o
&
&

13

Legend

Area whose elevation in lower

than design high water level inH{' -

the main Itajai river and

Itajai Mirim river

Loteany
S

adp Te
L
SR f

faz. N2

pleamer
|Novo C

=)
s
5
[
3

G

%5 ’r':u':‘.; '_'”DEHJ:'L‘.' 57 “
i ﬁﬁdezmn[j";ﬁﬁ;-, .,

¢l Ifajai River |

L TR

e SO

© . Loleamento

Vita Parana

Baimop
do Domingos
Capels de
S0 Donkipgos)
e NN

wateito

> o
){& R .' rl?!.* ’??

| B0 ) e

[

(Y

Itajai City
Lt “%/’ vadm §
&

i§

L)

" -Jardim ltamarass

- uﬁ?'u-_

Lateamento - [

(£ Esperang)

Fheamento é} ]
A |3 i 1

T g L Tl P Y T

|

N
Navega

ntes City 4/

Zlac.

L

.
P e (e T
N

Ttajai Mirim Kiver] \

Faz. Dais ﬁios

4 :

A )
i y >

iV
Scale
g 1 2 km
[ m— 1

\
7
]

e
ey

TS,

Y)

| J oot
N
— gé}

.

|

Fig.4.1 DEPRESSION AREAS IN THE LOWER ITAJAI RIVER BASIN

LACa LTl y )

bojantix]
Ela _jaTﬁF__

.
L

-116 -




DTS

LY

5

- -
o Faar

T

Ca it
\:Efq,.;-"» O
AN Y .o

4 NAVEGANTES CITY /4

'EXISTING DRAINAGE SYSTEM

Fig. 4.2

2 km

~=-—-= Existing drainage system (Dia. in cm)

———=  Water course.

- 1H1 -




SN\ ‘\\( (fﬂ/)f“
: t ‘
. k ,

gl
\

"0 A
T O
L/

®

°

[ XX TR Y) .
scovvengosee
[ A NEXE X S8dE
SR Fses forsne
’-b LA A NXT 2 WL
oaee ot
oo eofyil IM-10
aogs FEO
s ofee bee
[ X -2 oFe

[ A N X

sthesseeDae

%,

L]
»
*
°
L}
L)
L]
L ]

]
X J
¢tP20CQRED poegee

CeeICIARIBES g

i i EXE Y TR N LYY

sp0ecseree
\?eterrugom

ATy

L]
e,
ko)

wosens
toowe
Lo o\ i
e 0
v
» E . -
® 4 .2
210

'YLy
r

s

Atlantic Ocean

Drainage Area

Drainage Drainage
District Area
(sq.km)
IR -1 -4.65
IR -2 1.80
IR -3 0.74
IR -4 1.13
IR -5 S 0.12
IR -6 13.70
IL -1 0.88
. -2 3.62
IL -3 4.04
IM - 1 0.13
M -2 0.3t
IM -3 0.13
IM -4 0.10
IM - 5 0.77
M -6 1.17
M - 7 4.01
IM - 8 1.37
M -9 1.47
3.74

‘Fig.4.3 DRAINAGE DISTRICT IN URBAN AREAS




LEGEND
FILLING IN LOW ELEVATION AREA(H= 0.0 ~2.0m)

X (H=0.0~0.5m ) NAVEGANTES
NEW DRAINAGE CHARNNEL

/52’ LEVEE CONSTRUCTION

PUMPING STATION

REGULATING POND

FLAP GATE

SCALE 1{.25.000

1,000m

=

~

ITAJAL CITY

BTN

IS

IR-6 FTD

-5
WIS
o NN

STREET

ADCLFO XONDER

BR - 10|

Fig.4.4 LOCATION MAP OF DRAINAGE FACILITIES

- 13-






qHIVOS

e

154
gt

e
w
prek %9038 Lrezodws ARE
(aze pue| mo] JO SUNTLY) Ky
* " Sueq fiods NN | — (M

Y-y : H:.. ;I-...u_tl_ a@a_w
= - =

NVIS0 DILLNTTLIY _ i

sofunuog ©

&

oG

M
W
g

- 114 -

M ewrreg enn
oI

V







AT 5 STy
;

ﬂ .fm.sgmu.\.\lgiwﬁwﬁ.,g. . WEaL ,o.. .U.mwm
“ Nk T

JeP

AVMAOOTL ANV SHAIL IVIVII YOI NVId ONTACWHLIVI 40 NOILVALST (5 it

Ty s )

),

prek spo01s Aresodway, [T11] iy 2oy o) (e Ll
pueT Mo S E ; = : Qﬂ £
: - - ___Jﬂnn.{r_w,
— - Wi i
_ TRRTREN el
NTIO0 DLINVILYE :

it

ASSEIBIN] WIPIKT
Loty S

¢
DA
i
PUE) 3NN S
R

- 115 -






FINATIOS NCILVININTTIAT €981

uononnsucy) (%)

Sunepum ® O/ (€)

Surourug (7)

uonsinboe prey (1)

uonoansLoD D)

udrsap permiad (5)

WEINSUOS JO UONRGRS (7)

Suroueury (1) -

udisep poptelag ‘g

Apmig Anpiqisesy v

NOLLOV
AvVEA

- 116 -






e

Work Tiemns Unit Qly ist Year 208 Year Ird Year 4th Year 5t Y ear

A. River Improvement Works R Dol R . . Ll Lol
l.ltajaiRlvé[ . Lo . .- C Tl CUT : f :

{1} Riveibed dredging o.M 8,156,000
{2} Levee cobankment cum 743,900 Lo L AR L

(3} Parapet wall construction: linm|[ 11,100 : “_r . : m . = y o :
2. Foodway Construction ' L N . . . ! . . Lo
(1} Excavation - common - com [ 4,343,200 ¢ !
(2) Drodging cam | 3,006,800 _ecesmammmmepvosmascnmmes e
(3} Excavation - yock cum 150,000 ol R farasi; DoLoL ol
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(2} Exca, charnel & shogt-cut cum 180,400 o s o s o m s : MR s R
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. Urban Drainage Works Lo : ! Lorr : Lo oo Lonon o
1. Regplation Ponds . . - : - . ﬁ# ] 4 N . Lo I [
(1) Toavaton - P R YT R :: o e
(2} Embankmeni cu.m 28,000 - . o : ! whesbacier Corono
2. Sluiceway in Regulating Ponds . Ll e s NN

(1) Fxcavation ‘cm 3,000 R R ™

| ¢2) Foendation piting . 1.5. RN : I T .
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) Fap gare - RN BN RSN EEEEEY EEE NN e
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