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 CRITICAL SECTIONS AND EFFECT OF FLOW

IMPROVEMENT



CRITICAL SECTIONS AND EFFECT OF IFLOW

\ CRITICAL FLOW IMPROVEMENT | CRITICAL CRYITICAL
STA. . DEPTH(De) DD DD D DD DI BD AB AB ) WIDTH{We) CURVATURE (Re)
NO. |} No. Nav.mon. 1 12 222 3 32 1 2 | ¥No. Nav.mon. No. R

H (man) (in navigakle months) | (man) {m)

C<APURE RIVER ST-Al: RIVER MOUTH-SAN FERNANDO PORT»>

River Mouth(Orinocoe R.) \
2K INoData - : - - - -
Ik | -do- - H - - - -
6K | -dao- - . - - - -
8K ! -do- - : - - - -

o —do- - R - - Cl.t 500 *
10K !} -do- - T T - - ct.2 320 %
128} ~do- - R - - - -
LIK ! -do- - : - - - -
16k | —do- - N - - - -
18K | -do- ! - - -
20K ! -de- - - - - - e - - CL.3 800 *
2ZK | -do- - S T S = - CL.d 500 *
29K} -do- - 1 - - -
26K | ~do- - , - - - -
28K ! —do- - N - - - -
30K ! -do- - ! - - - -
32K 1 —do- - - - - - - - - - - - CL.5 250 ¥%
31k, -do- - - - - - - - = - - - - -
36K ; -do- - R - - - -
38K, ~do- - H - - - -
JOK T —do- - H - -
428 ] -do- - H #3 10 - -
HIK L -do- - H - - -
46K ! —do- - ] - - - -
48K ¢ -do- - : - - - -
50K 1 ~do- - - - - - - - - - - - -
52K 1 ~do- - R T - - - -
51K} ~do- - - - - = = = = = - - Ct 350 *
56K | -do- - B T - - 7 400 #
58K ; -—do- - H - - -
GOK ) ~do- - : - - - -
62K | ~-do- - ' - - - -
64K 1 -do- - ' - - - -
BEK | -do- - : - - -
68K ! -do- - - - - - - T S B Cl1.8 300 *%
70K ) -do- - - e = - == - - - -
728 ! -do- - - - - - - e = - - 1.9 250 *%
TR} —do- - - - - - = = = = - - -
76K | -da- - ' - - - -
78K | ~do- - i - _ B B
a0k ~cdo- - \ - - - -
82K, -—do- - H - - -
BIK | —<do- - H 46 1l - -
86Kk |} ~do- - ' - -
88K | —do- - ) - - - -
Q0K §  -do- - H - - - -
92K | -do- - , - - -
94K | -do- - : - - ] -

Ka70/95. 1K - N - - - -
K568 | - - #7030 -
K366 ! - - : - - - -
K561 | D1.1 a % 9 9 8 8 9 9 9 Y | - - - -
K562 ! - - - - - = e - - - - -
K560 | Dl1.2 oo 7 6 6 1 B 7T 8, - - cl.14 Jon +*
K558 - - - - - - - = - - - - cl.11 250 **
v P1.3 8 * g8 &£ 8 7 8 8 9 9| - - - -
K556 - - - - = - == == % 14 Cl.i2 200 %+
K554 ! - ' - - - -
K552 - : - - - -
K550 | - - ' - - - -
K548 : DLl..i § 2 9 9 & % 910 10, - - - -
K546 | ~ - ; - - - -
Kad4i | D1.5% 9 16 1t 9 g ¢ to 11 11 - - - -
K342 - - ' #e g % - -
K340 § bl1.6 16 11 11 10 9 t1 b1 $1 1% - - - -
K538 | D1.7 8 * 9 8 8 9 # 9410, - - -
K536 - - ! - - - -
K531 ! - - : - - - -
K532 | - ; - - -
K530 - i - -
K528 | - - ‘ - -
K326 ! - - ! - - - -
Chirel R.Div - ! - - -
Kazi , - - ) - -

-E7.1-



CRITICAL SECTIONS AND EFFECT OF FLOW IMPROVEMENT

1 CRITICAL FLOW IMPROVEMENT H CRITICAL CRITICAL,
STA.I DEPTH(De) Db DD DD DB DD DD AB AB | WIDTH{We) CURVATURE({Rc)
NO. | No, Nav.mon. | 12 2 22 3 32 1 2 ! No. Nav.mon. No. R

H {mon} (in naviges’  months) | {mon) (m}

K622 | Di.8 10 11 32 1o 10 11 11 10 Lo ! - - - -
K520 | - - ' - - - -
K518 | - - : - -
KSl6 | - - : - - -
Boguercnes R.Div. ! - - - -
K514 | - - : - - - -
K512 | DL.Q 11 k2 12 11 10 12 12 11 11 } - - -
K510 | - - o - - - -
K508 iDl.10 8 * g % a4 8 9 9 8 8 ) - - - -
K506 | - - : - - - -
K504 | - - : - - - -
K502 .} - - : ' - - - -
K500 1D1.11 11 12 12 11 11 12 k2 11 11} - - - -
w198 1D1.12 T 7 7 7 1t 71T 1 71T - - -

]

L

<CAPURE RIVER ST-AZ: SAN FERNANDQ PORT-PORTUGUESA R.>>
5. Fernando PL., :

K496 | ~ - ; - - - -
K494 | - - : - - - -
K192 ! D2.1 g * 8 8 8 8 8 &8 8 8 -~ - - -
K490 ) - = : ' - - - -
Ki88 | b2.2 5 ¥* 5 5 5 5 H 5 & O o} - - - -
K186 | D2.3 8 * B8 8 8 7 8 8 8 8§ - - - -
CR484 ) DE.d 9 D11 9 911 10 9 9 ! - - - -
w182 1 D2.5 8 * 9 911 8 9 9 8 g8, - - - -
K180 | - - . - - - -
K178 | - - i - - - -
K176 |} D2.6 11 12 12 12 11 12 12 t1 11 !} - - - -
K174 ! D2.7 7+t 8 8 &8 7 8 8 7T 7 - - - -

1]

L

Portuguesa R.

<<APURE RIVER S$T-A3: PORTUGUESA R.-BRUZUAL PORT>>
Portuguesa R. )
)

Kd72 } - - ! - ~ - -

1 D31 9 1¢ i0 % 9 10 1o 9§ 9 ] - - - -
K470, B3.2 i g 10 9 81010 9 9 % #1¢ 10 - -
K168 | D3.3 10 111t 10 9 11 11 to 1o - - - -
K166 | D3.d a 10 10 9 9 0 10 9 9 | - - - -
K464 - - e T B B - - C3.1 150 *
Ki62 | D3.5 7 * Y B B A A B A - - - -
RAGO | P3.6 8 8 9 8 8 9 8 & 8 ! - - - -
Yeguas R.Con - H - - - -
K158 - - e - - c3i.z oo #
K156 | 3.7 5% 6 6 6 &5 6 5 6 B - - - -
Kib4 | D3.8 9 itz 10912 12 9 ' - -
K152 | - - Vo7 - -
K150 | - - : - -
K418 | D3.9 AR Torot T 7T 1T 7T 1) - - - -
Kid5 D310 g tx 7 7 7T B 1T T 6 6§} - - - -
Garzas R.Con ' - - - -

: - - - - - - - - - - - - €3.3 00 #
K444 D311 a 1t 2 1o 9 k2 12 10 11 1} - - - -
K112 (D3.Ez 6§ x+ 7 6 6 B A A - - - -

. - - R -~ - C3. do0 *
K110 D313 6 % 7 8 6 6 7 171} - - - -

- ] L]

[ t -

: - - O ! - - €3.5 150 *
K436 (D3.11 ikt 6 B § 6 6 6 7 7 ! - - - -
A3, - - M B ¥ - -
K§32 1D3.15 4 ¢ 10 9 9 10 10 L0 10 ! - - - -
K134 | - - . - - - -

. - - R - - C3.6 100 #
K128 |D3.16 [y 10 16 9 9 1t 11 1o 10 ! - - - -

p3LyT Po* 7 79 71T 7 *T.% t 8! - - -
K126 ;D3.18 G ¥ B8 6 6 B8 T 6 T 1} - - - -
K121} - - : _ - ~ _
K122 1D3.19 6 ¢+ v 7 7 6 T 7 7T 7T - - - -
K120 D3.20 Y 8 8 7 8 B 8 & - - - -

' - - - - R - - C3.7 500 *
Kilg ;pd.21 8 9 I 8 8 10 {0 10 L0 ¢ - -

‘D3, 22 s 10 10 9 @ 11 11 10 0 | - - -
K116 iD3.23 7 % 7 7 7T 71 8 7 & & ! #19 hox# - -
Kall oy - - H - - - -



CRITICAL SECTIONS

AND EFFECT QF

FLOW IMPROVEMENT

CRITICAL
WIDTH{We)

]
1
STA.
NO. | No.
'
Kil2 1D3.24
K410 1D3.25
1D3.26
K108 } -
K406 ;D3.27
K104 } -
K402 | -
K400 -
Garzas R.Div
K398 -
X396 ! -
K394 D3.28
Yeguas R.Div
K392 | -
K390 1Dp3.29
K3ss ! -
K386 | -
K381 [D3.30
K382 1D3.31
K380 D3.32
K378 | -
K376 :(D3.33
K374 | -
Ka72 -
K3aro 1} -
K368 ;D3. 34
K366 -
K364 -
K3s2 | -
K380 ! -
King | -
K356 | -
K354 ! -
L}
! .
K352 [D3.35
K350 | -
1D3.36
K348 D3.37
K346 ,D3.38
K314 1D3.39
K342 [D3.40
K310 !D3.41
K338 ,D3.42
K336 D3.43
K334 -
hSJZA D3.441
RSBDA'_ -
K328A,D3.45
K326} -
K3244A, -
K332 }D3..d6
K330 ! -
‘D347
K328 1D3.48
Kaz6 ! -
K321 ip3.d@
K322 1D3.50
K3z2o -
K318 -
K316 -
K314 1D3.51
K312 1D3.32
K3i0 [D3.5H3
K308 | -
K306 -
1D3. 54
Guaritico R
K304 ! -
:D3.55
K302 1D3.56
K300 |
K298 1DB3.567
K296 |B1.58
K291 ¢ -
K292 [1D3.59
K290 [D3.60O

CRITICAL
DEPTH{De)
Hav.mon.

{mon)

=1

PURNE

1S~

o

—
o it oe~aoutng |l o

—
[ == BTN« - B B |

.|_-b-l
D D

[en]

[ =R

oo

* %k

E2
3%
¥%

®%
¥k

¥

L
* %

1]

—
QMO OU L o

=~}

12
12

1z

12
10

FLOW
12 2 22 3
(in navigable
7 7 7 1
T T 7 1
1z 12 10 12
8 8 7 8
7 7 71 8
7 7 7 7
0 9 911
7T 7 7 8
§ 5 6 17
12 10 10 12
12 169 12
G 6 B 6
T 1T 7 7
4 5 4 5
5 5 5 5
6 6 6 B
12 12 11 12
8 8 7 9
6§ 6 & 7
6 6 6 &
7 7 7 8
12 12 10 12
T 7 77
g 8 8 9
g8 8 7 8
12 10 i0 12
12 12 10 12
12 12 10 12
12 12 12 12
1 9 9 1t
9 8 8 10
77 7 7
7 07 7 1
19 @ 930
6 & 6 7
6 7T & 7
§ 6 6 6

IMPROVEMERNT
DD DIr DD DL PD DD AR AB

3z 1
months

12

i2

)

Le=] SmeorNne s

—
&)

12
12

12
12
11

9

-E73-

2
)

No.

Nav.mon.

(mon)

CRITICAL

CURVATURE(Rc)
No. R
(m}
C3.8 250 #%
C2.9 200 *¥*
C3.10 300 +*
€3.11 o0 *
c3.12 350 #
c3.13 200 *+
C3. 14 300 *#
c3.15% 550 *



CRITICAL SECTIONS AND EFFECT OF FLOW IMPROYEMENT

1 CRITICAL FLOW IMPROVEMENT H CRITICAL CRITICAL
STA.{ DEPTH(Dc) bD DI DD DD DD DD AR AB | WIDTH(We} CURVATURE (Re)

NO. | No. Bav.mon. ! 12 222 332 1 2 ! Np. Nav.mon. No. R

H {mon) {in navigarle wmonths) | {mon) ()
K288 \D3.681 9 10 10 9 9 k1 11 H - - - -
K286 ! - - ' - - - -
K28 | - - ; - - 3 -
K282 | - - ! - - - -
K280 | - - ' - - - .
K278 | - - : - - - -
K276 - - ' - - _ -
K274 - - ! — - - -
K272 | - - | H2s i - -
K270 | - - ! - - - -
K268 | . - ; - - -
K266 | - - - - = = = = H - - C3.16 350 *
K261 1D3.62 10 12 12 11 0 12 12 ' - - -
K262 - ' - - - -
K260 | - - H - - - -
K258 1D3.83 10 12 12 11 10 12 12 H - - - -
K256 D3.64d B8 8 8 8 9 9 ' - - - -
K254 | - - \ - - - -
K252 1D3.65 H %% § 5 6 5 & &5 ! - - _ _
K250 [D3.66 7 % T 7 7 7 8 1 ' - - - -
K218 (D3.67 g 9 10 ¢ 8 10 IO H - - -
K246 - - - : - - - -
K244 D3.68 8 al6e 9 B 14 10 H - - - -

1D3.69 6 ** B & 7 6 7 6 N - - - -
K242 1D3.70 L0 12 12 11 10 12 12 ' #30 @ - -
K240 1D3.71 9 1010 9 9 11 11 H - - - -
K238 |D3.72 T * 8 8 8 8 8 8 H - - -

‘Da.73 6 ¥** B 6 6 6 6 6 H - - - -
K236 1D3.74 T #* T v T Tt 8 7 ' - ~ - -
K234 iD3.75 T o® T o 1 8 1 H - - - -
K232 ; -o= - ) H - - - -

1D3.16 9 1¢ 11 10 9 12 12 H e - . -
K230 (03,77 8 8 9 8 8 9 9 H - - - -
K228 'b3.178 5 ¥ 5 H K 65 5 4 H - - - -
Bruzual: - , - - - -

<<APURE RIVER $T-Ad: BRUZUAL PORT~SANTOS LUZARDOD DPORT>>
1 .

Bruzual . - H - - -
K226 § D4.1 7% B 8 8 7 8 8 1 - - - -
K2za | M.2 7 #* T T 7T 1T 17 ! - - -
K222 ! Dpd4.3 6t 6 6 6 7 B 6 H - - - -
I VR 10 12 12 11 !0 12 12 : - - - -
K220 |, D4.5 8 8 8 8 8 9 8 ' - - - -
K218 | pDd4.6 10 12 12 il 10 12 12 H - - -
K216 | - - . - - - -
Masparro R.Con. H - - - -
K211 ) D47 a 10 10 8 9 11 11 H - - - -
K212 | D4.8 B X S T R N L T : - - - -
K210 | pd4.9 G ¥+ 7 6 6 6 7 & ' -~ - - -
K208 (D4, 10 7 + T 7T 7T 1 : - - -
K206 | - : - - - -
K204 ! - - ! #33 9 - -
K202 D4, 11 T ¥ & 8 % 1T B 8 ' - - - -
‘DAL R 8 9 9 8 3 9 ! - - -
Paguey R.Con - i - = - -
K200 ! - - = 5 = = : - - -
Ktas | - - $ 5 8 § ' - - - -
I 11 12 12 a a a a j - - - -
KI96 ;bd.141 B I0 m m m m H - - - -
K1G1 [Df.15 9 10 11 v e e e ) - - - -
Canagua R.Co - ' - - - -
K192 | - - a a a a : - - - -
K180 ID.IS 8 8 8 £ s s s H - - -
K188 'D4.17 q 10 1% ] - - - -
K186 DA, 18 10 2l E E b B H - - - -
K184 ! - - X X D D ; - - - -
Kig2 | - - = = | 11 : - - - -
K180 (.19 a 9 i0 . - - - -
K178 1Di.20 1t 12 12 : - - - -
K176 @ - - ' - - - -
' _ - - ! - - Ci.l 300 4
KET4 ‘Db, 21 1+ i - - - -
K172 ip1.22 q 12 12 : - - -
Ki70 |D4.23 4 12 12 i - - - -
K168 (D1.24 6 *& 7 7 ; - - - -
K166 !DJ.25 7o 8 8 ! - - - -

-E7.4 -



FLOW TMPROVEMENT

£33

i %

CRITICAL
CURVATURE{Re)
No. R

(m)
Ch.2 350
c}.3 200
Ch.b 500
Cl.5 200
Ci.6 400
cd.7 350
C4.8 250
C4.9 350

L
b

CRITICAL SECTIONS AND EFFECT OF
i CRITIGAL FLOW TMPROVEMENT ' CRITICAL
STA.] DEPTH{Dc) DO DR DB DD D DD AR AR ! WIDTH(Wc)
NO. } No. Nav.mon. I 12 2 22 3 32 | 2 | No. Nav.mon.
H {mon) (in pnavigaki2 wmonths) | {mon)
Kis4 1D4.26 R T S ! - -
K16z ;Dl.27 8 g 9 H - -
K160 [Did.28 11 12 12 ' -
int. 29 8 a 19 ' - -
KE56 [D1.30 8 9 9 ; - -
K154 iD4.31 11 12 12 ! - -
Kis2 1D4.32 7% 7 07 H - -
K150 $D4.33 8 . 8 8 . - -
K148 1D4.34d 6 % 7 7 . - -
Suripa R.Con - \ - -
K146 | - - ‘ - -
K141 jDL. 35 11 12 12 \ - -
Ki42 101.36 10 12 12 ! - -
K110 (D4, 37 O L I B h -
Ki3g [04.38 G4 %% 1 . - -
K136 | - - - - : - -
'D1.39 4o 5 4 ' - -
1 []
) t
K124 1b4.40 10 1z 12 h - -
K132 (D441 5 tx 7 7 ' - -
B 4 %% 7 5 H - -
K130 1Dd.43 TEE L B H - ~
K128 | - - ' - -
R E R B 1oz H - -
K126 b1.45 5 o2k 7 7 ! - -
KiZd D446 11 12 12 ' #a8 8
La Tigura R.Con. - - H - -
K122 D447 - - - ; - -
K120 [Dd4.48 JoEk . - -
Kl1a jbd.49 6 ¥+ B 8 ! - -
K116 | - - - - . - -
KLLd | - - : - -
K112 | - - 1 #39 9
1hid. 50 9 12 12 t - -
K119 iD4.51 9 12 12 H - -
Kiog iD4.52 8 10 11 ‘ - -
K106 - - - - ' -
Klod [DI.53 7 ¥ 8 8 1 - -
K102 . - - : - -
K100 (D1.54 8 10 iz 1 - -
1DA. 55 G ¥** 8 8 ; - -
K 98 |D1.36 9 112 Do#i0 in
K 96 ) - - ) - -
K 84 1bi.57 10 12 12 : - -
K 92 | - - i .
K 90 !D!.58 8 9 1o ' - -
in1.59 8 9 0 ! - -
K 88 | - - - - \ - -
K 86 | - L 8
K Bi ! - - - - : - -
K 82 (p4.6GO 9 11 i2 H - -
IDA.G1 6 ¥x 7 1 ! - -
K 80 !D1.62 8 9 @ ! -
K 78 1D4.63 IR B S| ' - -
K 76 1D3.84 7ok 8 8 2V it
K 71 [DM.63 8 9 9 H - -
Kk 72 !bL.66 & 9 10 : - -
K 70 ! - - - - H - -
68 | - - ! - -
K 66 [D1.67 11 1z 12 i - -
K 61 'DE.6B T* 6 6 : ~ -
K 62 !D1.69 6 ¥* 6 6 HI ¥ 1 9
K 60 | - - : - -
'DA.T0 11 12 12 M - -
K 58 D471 9 10 11 : - -
K 56 |D1.72 10 12 12 ; - -
Kot - - : - -
ID4.73 9 11z : - -
K a2 (D474 g 9 9 ' - -
K a0 !DY.%5 10 12 12 : - -
K 18 !D4.76 8 8 9 14 10
K 168 (D4.77 9 8 9 : - -
NS B - - ' - -
K 12 (D1.78 7 ¥ 8 8 i - -
K 10| - - ‘ - -
K 38 [(Di.79 T 8 8 ) - -

-E7.5-



CRITICAL SECTIONS ANDB EFFECT OF FLOW FMPROVEMENT

\ CRITICAL FLOW IMPROVEMENT H CRITICAL ~ CRITICAL

1 DEPTH(Dc) DD DD DB DP DD DD AB AB | WIDTH{Wc) CURVATURE (Re)
NO. | No., Nav.mon. 1 12 2 22 3 32 1 2 } #No. Nav.mon. No. R

1 )

cir.zv 130 =

(mon}) (in navigablc months) {mon) (m)

K 36 }p4.80 6 *xx 7 7 V#4156 11 - -
K 34 iD4.8t 10 12 12 ' - - - -
ind4.82 g 12 12 : - - - -

K 32 |D4.8B3 9 10 12 : - - - -
K 30 ip4.84 6 xx 7 1 . - - - -
K 28 |D1.85 10 12 12 ' - - - -
K 26 !b4.86 6 ¥ 7 6 ; - - - -
K 24 1D4.87 10 12 iz : - - - -
K 22 ipd4.88 8 8 8 : 1 #48B 11 - -

. K 20 [D1.89 8 8 8 : - - - -
i 18 iD4.90 10 12 12 ! - - -
K 16 jD4.901 7 * 8 7 2 10 - -
K 14 !'pd.oz T * 7 7 ! - - - -~
K12 3 - - . - - - ~

' - - - - ' - - Ch.12 250 *%
K 10 !D4.93 il 12 12 . - - - -
D, 94 d oKk 5y \ - - - -
liribante R.Con. ' - - ~ -
K 8| - - : - - - -
'D4.95 T % 7 8 H - - - -
S, Luzardo I't. Vo %48 10 - -
<<PORTUGUESA RIVER ST-Pi: APURE R.~COJEDES R.>>
River Mouth{Apure R.) '
1 - - R #1 10 - -
2 - - - - - = ===y - - -
! - - - - - - - - - - cr.l 220 %
1 L]
3! 43 1t T 43 9 - -
1! - T S # 11 cP.2 220 *
! - - - - - - - - - - - cr.3 160 ¥
5 4 - - T #5 10 - -
) - - - - - - e = e - - cr.d 140 ot
6 ! - - S - - CP.5 170 *
7o - - e R #7 + -
8 ) - - - - - -
: - - - - - - - - - - - - Ccr. 6 170
a - - - - - - = = = - - CP.7 185 *
10 ! - - - - - - - - - ' B10 7 %% - -
1 - - - - - - === = - - cP. 8B 110 %
12 - - : - - - -
13 ! - - ! - - - -
[T - - : - - - -
15 ] - - T R - - - -
16 | - - T - - cp.g 220 %
i7 o - - .= e = e e = e ELT 10 CP.tO 160 #
) - - - - - - - - - cr.1 185 *
g ! - - - - - O - - cr.12 85 ¥
19 - - - - - - - - - - £9 10 - -
h -~ T - - CP.13 160 *
t ' - - - -
20 | - - - - - - = - - =1 2D 10 cr. 14 195 *
: - - I - - CP.15 160 *
21 ! - - S -1 sz 10 - -
: - - S T - - CP.16 185 *
L] 1
22 v =22 * - - - - - -y #22 t - -
23 - -~ - - - - - ce.17 185 #
: - ~ R - - cp.is 185 *
; - - - - - - - - - - CP.19 170 *
. - - e N - = CP.20 [N
20 1 - - R L R T 3-8 | i - -
25 - - - - - - - - - cr.21 220 +
: - - e - - CP.22 185 #
i - - - - - s s = - - cp.23 210 *
' - - - - - - - - - - .24 120 ¥+
26 | - - - - - - - - -1 k2B a - -
i - - e - - cr.2s 130 *%
27 - - B S R -2 | 9 - -
q - - e s e = - - CP.26 220 ¢
28 ! - - - - - - = ! ko8 190 - -
29 . - - - - - - - - PoE29 IR - -
300 - - R <1t 9 -
1 1
1 l



CREITICAL SECTIONS

AND EFFECT OF FLOW TMPROVEMUNT

31

i CRITICAL FLOW IMPROVEMENT

| REPTH(De) DD DD DD BD DD DD AR AB
i No. Nav.mon. 1 2 2 22 3 32 1 2
H (mon) (in navigaklz- monlhs)
LAt 11 T

1
Cojedes R,

<<PGRTUGUESA RIVER ST-P2: COJEDES R.-EL BAUL

CRITICAL CRITICAL
WIDTH(We) CURVATURE (Rc}
No. Nav.mon. No. R
(mon) (m)
431 9 - -
PORT>>
#32 g * - -
- - cP.28 210 *
H33 T *% - -
- - cpP.29 P40 %
#34 8 * - -
- - cP.20 130 %%
- - CP.31 160 *
#35 8 * - -
#36 g ~ -
#37 T k¥ - -
- - CP.32 170 *
#38 7T k% - -

Cojedes R.
32 -
1 -
1
33 -
1 —_
1
34 -
: —
¢ -
L}
35 -
36 -
37 -
1 _
1
a8 -
El Baul PL,
a9 -
REMARKS:
nEET
g

Gritical sections; )
and We <8 nav.months for strelches-Al,A2,PE and P2,
for stretches-A3 and Ad, and

EX
bl
Db2
DR3
ABL

De
Dec
Re
Dc
De
Re

Middle Apure {damtder.ch,)/Initial

and We¢ <7 nav.months
<320 m feor Apure river and Re <1530 m for Portuguesa river

and ¥e <9 nav.months for stretches-aAl,A2,P1 and P2,

and Wc <8 nav.months for

stretches-A3 and Ad, and

<560 m for Apure rviver and Rc <240 m for Portuguesa river
Cases of flow improvement;
Existing conditions
Upper Apure (dam+dev.ch.)/Initial

Dbl+DD2/Initial
Chirel anabranch vorks

-E7.7 -

A2

bhl2: ~do-/Final
pp2z: -do-/Final
pDi12: -do-/Final
Bravo anabranch works



EFFECT OF

1)

3)

4

)

Case _O_
Case 1

Case 2
Case3

Case 4

FLOW

bATAES

IMPROVEMENT FOR- STP AND MIP

'Exmtmg Apure river ﬁ

D Unbame Caparo denvat:on channel + dams

: '(miml qtage)

Ur 1bante-Cap1ro denvanon channel + damq -
.(mltnl stagf:) + submerged dlkes

_' _Unbante Cdparc denvat:on channel + d':ms '

 - (fmal stage)

: 'Uribante Caparo deuvanon channel + dams__ Co

(final stage)_ + submerged dxk_es_ -
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Case 0
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v

Vi

g Apure R
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Case 0 Ex

ion Period (monthks)

avigation

N

Stretch (km)

Navigation Period {moaths)

Stretch (km)

11

10

Q210d Qis0d ©i50d Q120d Q 90d Q 60d Q 30d Q id

11

0

Q210d Qis0d Qi30d QIl20d Q 904 Q 60¢ Q 30d Q td-

0

332

328

196
200
204

192
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208
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ot

10

[ad}

~

[ad}

o1

(o]

Lot

La ]

208

ol
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(ot}

(1]

[
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o1
—
™
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356
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11
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ol
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364

13
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1

-

11

16

o
<1
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1
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374

1
Lo}

~
«1

16

14

«1

w5

«~1

244
248
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(o]

(o]

o

336
390
394

382
3386
390

11
11

o1
of
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11

11

3

Lia}

410

406

(a3
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o~

414

276

ol

413
4

414
418

(]
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2

10
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[a]
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(ol }

~1
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(ol ]

426
430

8

Ll

v

(3

434

[
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300
304
308

206
300

o

438
442

11

(ol

31

438
Sub-taral{ St-A3y

- Sections

0

04
308

&~1
™

367

331
49,7

148

38

I~

o~

40.3

~
[ad]
(]

s

0.9

0.0

- Length(km)

It

L

~

316
320
3

i1

10

~

«1

328

24
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Case 0
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Case 0

vigation Period (months)

Stretch (km)

rigation Period (months)
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=
o
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k3
(=
=
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|53

10

Q2104 Q130d QI50d Q1204 Q 90d Q 60d Q 304 Q 1d
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i1
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Q216d Q1804 Qt50d Q1204 Q %0d Q 60d Q 304 Q

[

1d

vy

[

578

L)

+
&+

+42

14

il

11

11

ol

wy
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458
462
466
470

454
158
462
366
470

]

L2

602

593
602

Ay

(o]

606
610

L}

[ ]

[l |

[}

606
610

il

474

614

o

[}

[at]

478

474

«1

[}

618

614

v,

[ ]

Lol |

486 ¢

490

432

10

&1

626

22
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o1
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o

486
390
493
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404
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1
0
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©1

W
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el
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T
"y
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6.8 14.3 28.8 434

3.9

- Length(km)
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[al}
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110.0

o
o
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64,5

~
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13
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373
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'DATA - E9

LALCULA i‘El} WATER LEVEL OF EXISTING APURE RHVER
| | FOR VARH)US CHANNEL FLOW S



- Calculated Water Lavel of £xisting dpure River .
unit ; m HSL

Dist. Div. Dist. River Havigation Period (months)

byING Ho. Bed b 6 ! 8 4 10 1l 12
(Xa) (xa) (a,HSL} Q210d  Qi80d  Qi56d  Ql20d Q 90d Q &0d Q30 9 1d
510 5.4 21.01 J6.BH 35,679 34.556 37LL 3134 12128 32420 3233

I
7 95.89  21.72 36.818 35.687 J4.568 33726 13150 §2.746 J2.438 32,156
39605 29,03 36,826 35.6% 34,580 BT 33168 J2.765 32458 32.M
409676 28,04 36,833 35,705 34,592 13736 33184 3,783 JR.401 32,196
5 096,36 29.065  36.840 35.714 34605 33112 13202 32.802 32497 32.2Hé
6 96.51 28,96 36.847 35.722 34.616 13,186 33218 32.8l% J2.505 32.235
1 9666 28,87 36.854 35,131 J4.628 3I.80L J3.235 32.837 32534 32.2%4
8 96,82 29.08 . 35.8&8 J5.149 34650 J3.825 13.261 32,864 J2.562 32.283
§ 96,97 27.09  36.882 35.766 34,671 31848 33.286 32.890 J32.589 2.3l
1o 9112 28.61 36,895 35.783 34,692 11871 33311 32.91% 32615 32,336
1L 9128 28,22 36.909 35.801 3474 31896 33337 32942 32,643 0.8
12 9743 29.13 36,927 35.811 34135 35,918 33.362 32,968 32,670 32.39%
13 97.59  28.64 36,937 35,835 340757 J3.943 33.388 J2.995 32,698 2.4
568 bo91.14 28,65 36,950 35.852 34778 33.945 33.41F 33021 32725 32.451
2 97.89  78.56  36.963 35.889 34798 J1.989 33437 33.046 320751 32.479
398,05 2867  36.91T 35.887 3821 34013 33.464 33073 R2.M9 32.508
1 98.20  26.18  16.991 35.904 34.841 34,036 33.488 33.099 32.806 32.536
§-98.36 28,69 37.005 35.922 34.864 34.060 33.515 13126 32.838 32.565
6 98.51  28.20  37.018 39,938 34.884 34.083 33.340 33,151 32.861 32.592
T 98.66 2821 37.032 35,955 34.905 34,106 J3I.564 33177 32,887 32.620
B8 98.87  29.22  37.046 35.973 34,927 34130 33.581 33204 32.915 32.64%
9 98.97  28.23  37.059 35.990 34.948 4.I53 33.615 JA.20 32,942 12.676
10 99.k2  29.74 37,073 36.007 34.96% 34176 33,640 33.20% 32.968 32.704
i1 99.28 30.2%  37.087 36.025 34.991 J4.201 33.666 33.282 12991 32033
2 99.45  29.76  37.100 36.042 35.012 M.223 33.69%1 33.308 33.023 32.740
0999 nn 37114 36.060 35.034 3.248 33717 33.335 33.051 32.790
S66 1 99.74 2838 31128 36.076 35.055 34271 33747 33.360 33.078 32.817
99.89  28.2%  J1.141 36,093 35.076 34.294 33.767 33.386 33104 32.844
166,05 22,31 37,155 6.111 35.09%8 34.318 33.793 3343 3137 328U
100.20  19.32  37.168 36.128 3S.119 34.M40 33618 33439 3159 32.901
100.36  26.53  37.1B3 36.146 35.141 J4.365 33.844 31466 33187 32.930
100.51  26.54  37.196 J6.163 35.062 J4.388 33.869 33.491 33.214 32.958
106,66 32,05  37.209 J6.180 35.182 34,411 33.893 33.510 3310 32.985
100.82  29.56  37.224 36.198 35,205 34.435 33.920 33.544 33.268 33014
100.97 26,57 31.237 36.214 35.225 34458 33.944 33500 33.29% 33.042
100,12 25,98 37.250 36.231 35.246 34.481 31969 33.595 3532 33.06%
101.28  23.99  37.284 36.249 35.268 34.506 33.995 33.622 33.350 13.099

(== R = A =]

— -
— ey

1210147 1960 17.278 36,266 35.78% 14.529 34.020 33.648 33376 33.126
1316159 23.84 37,292 36.284 3S.3L1 34.553 3446 31.67% 33.404 33155
564 1 10L.74 23,12 37,305 36.301 35.332 34576 M.O0TE 33700 33431 33.183
2 101.9t 24,63 37.320 36.320 35.3%6 34.602 34,099 33729 33461 33.2H4
310207 2614 - 37335 36.338 15,378 34426 .15 33756 13489 3.3
4 102,24 30.66 37,350 36.357 354001 34652 34.153 33.785 31519 33.2%4
S 10241 30017 37.365 36.376 35.425 34.673 34.18L 33.814 33.549 33.505
6 192,57 29.68 37,3719 36.394 15.447 34702 34.208 33.841 33.577 33.334
TI02.14 28,69 37.394 36413 35471 34.729 34.236 33.870 33607 33.365
B 102.91 2470 37409 36.432 35.494 34734 340284 33,899 33637 33396
103,07 W71 7423 36,450 35.5t6 3419 34.290 33,926 31.666 33.426
10 103,24 26,72 37439 36.469 35.540 14,805 J4.3H8 33,955 13696 13.457
b 1od. 4t 2H ST.454 36.488 35.564 34.831 34.346 33.984 33.724 33.468
12 103,57 20,25 37.468. 36.504 35.586 34.855 34,372 H.011 3174 3517
62 110374 21,26 37483 36.925 35,409 34.8B1 J4.400 34,040 33.784 33548
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37,
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1.
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3.
31,
3.
.
3.
3.
3.
3.
3.
3.
.
3.
I,
3.

31,
3.
3.
17.
3.
31.
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814

1.
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862

8N

37
3

32
31

31,
37.
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37,
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3.
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38,
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1.
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38
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13,
8.
8.
38.
38.
8.
18.
8.
38,
8.
38.
8.
N

18

§94
304
SH4
525
335
546
556
566
s
588
598
408
619
630
619
650
661
672
685
696
108
129

2.

743
156
161
119
"

827
813
830

885
898
909
921
933
945
ka3
569
%30
992
004
0t
028
042

080

10%
L4
130
143
156
6%
18!
196
Hl
K3
2
251

16
A
1
38
36
36
)
36
36
16
3%
36
18
36
38
36
38
38
36
36
16
1
3
34
38
14
16

s,

16
16
14
34
34
3
Ay
32

3.
37.
3.
37,
il.
3.

3.
37,
31
37
.

“3%.

1.

31

7.

3.

3.

3

31,

Ay

17,
3.
1.
31
3.
37,
37.
.
il
1.

538
.552
564
578
59
605
611
630
644
RiY
670
.683
L6917
0
g2
36
48
64

180 -

194
809
825
839
854
869
884
899
944
429
943
959
974
988
004
018
.033
049
063
078
094
108
123
139
153
168
183
198
211
225
239
253
246
219
294
307
(320
334
54

375
5%l
407
i
H
136
in

J62

35.626

35.643

35.458

35.6M

35.651

35.708

35,723

35.740

35,756

5.1

35.788

35.805

35.821

35.838

35.853

35.810

15.887
35,905
35,924
35,942
35.940
35,979
35.997
36.015
36.035
36.053
36,011
36.090
36.108
36.126
36,146
18,144
36,182
36.201
16.219
36,237
16,257
36.215
36,293
36.312
36,330
36,348
36,368
16,386
36,404
36,423
36.441
36.454
36.448
36,481
36,495
36.508
36,520
36,534
16,547
36,560
16514
36.587
36.401
36,614
36,629
16,645
36661
36.61
36,692
36.708
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34,899
34,9417
34,904
.95}
4.9
34.98%
35.006
15,424
15.043
15,961
35.078

35.09¢

35.114
35.133
15,149
35.168
35.186
35,206
35.221
35.241
35.261
35.1288
15,308
35.328
15,349,
35.369
35.389
35.410
35.430
33,450
35.471
35491

35,511

15,532
§5.952
15.572
35.593
15413
15,633
15.6%4
35,614
35694

35.715

35,135
35.75%
35. 176
35.796

35,808

35.822
35.854
35.847
35.850
35.872
35.885
35.898
35.910
35.924
35,936
35,949
35.962
35.97)
35,991
36.007
36,022
3.031
36.052

34420
3,440
34,458
3447
34.498
3H.517
34,93
34,555
3.0
34.595
34.613
34,632
34.452
H.672

34690

.10
34.730
34:151

3414

34.795
34817
34840
14,86t
34,883
34.906
4.9

34.549

H.972
34.993
35.014
15,037
35.059
35.080
35.103
35.125
35.146
35.148
35.190
35.212
35,235
35.256
35.278
35.301
35.322
15. 344
35,367
35.388
35,400
35.413
35,425
35.438
35.450
35,463
15.476
35.488

35.500

35,513
35,525
15,318
35,550
$5.9465
15.57%
35.595
15.609
5.6H
35.43%

14,061
34081
34,100
34120
34,141
34,161
34.180

- 34.200

34,220
34.24)
34.260
34.280
34.300

134321

34339
34,360
34.38¢

34402

14.426
34,448
14470

3449

34.586

34,538

34,562
34,984
34,606

- 34,639

34,652
34674
34.698
34.720
34,142
34766
14.788
34.510
34.834
34,856
34,878
34,502
34,91
34.94%
34.97¢
34.997
35.014
35.038
35,060
35.012
35,085
35.098
35,111
15,1723
35,135

35.148

35,161
35.173

35,186

35.198
35,211
35,204
35.238
35,258
15.269
35.283
35.298
33,413

33.805

33

826

33.846

13
3
31
13
33
33
33
34
3
34
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37
3.
.
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.
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3

34
3
3
34
34
3
34
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i,
i,
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H
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i
3
3
34
3
34
34
M
3
3
34

3.
34,
4.
34,
M.
34.
3.
34

34
35
55
55
3%
3%
15
55

887
.868
309
ey
950

g
992
012
RAR
054
073
09%
15

160
185
207
230
255
278
301
3%
349
an
.39
A19
1w
1617
190
513
538
561
584
608
63t
654
479
702
25

J148

I
195

820

843
B33
848
.881
B4
306
218
332
944
956
96%
.982
995

807
022
036
052
067
082
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13,
13,
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3.
33,
3.
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3.
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1.
3.
W,
34,

34,
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.
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3.
3.
34,

M,

34,
3.
3.

34
3.

34,
34
3
.
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34
W,
4.
i,
.
34,
3.
3.
34,

TN

H.
3.
.
.
3.
i,
3.
34,
.
AT
4.

510
592
§12
614
436
618
698
raln
142
14
184
806
828
850
870
892
714
938
963
987
Ol
036
Q60
084
149
133
157
183

230
236
2
303
129
33

376
402
426
449
475
LRy

.50
548

372
5%

621

45
451
673
683
§97
109
722
735
47
160
13
186
199
a1
826
841
857
812
187
902
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W
Fan
ro

113.00
113.19
113.38
£13,5%
13,1
113.91
114.07
114,24
114,41
114,57
114.14
114.91
115.07
115.24
115.4}
115.57
1574
115.9]
116.07
116.24
116.41
116.97
16,1
116.91
117,01
1124
1741
117.57
117,14
117.99
118.0%
118,20
118.36
118.51
118,46
118.82
118.97
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1247957 1944 B4.695 B4.275 83.811 81122 82.897 B2.513 62.235 &1.987
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15914
2 591.84
3 591.94
4 592.04
§ 592,14
§ 592,24
7 592.34
§ 592.84
9 592,54

10 592.64

11 592,14

12.592,84

13 592.94

14 $93.04

15 593,14

16 $93.24

17 593.34

18 593.44

19 593.54

20 593.64
L $93.74
2 593.87
3 594.01
459414
§ §94.21
§ 594.41
7 594.54
8 594.4
9 594.81
10 594.94

t 595.07
12 595.21
13 595,34
14 595.47
15 595.61
| 595,74

2 595.85

3595.9

159,07

5 596.18

5 59%.30

75%.41

B 596.52
9 $96.63

10 596.14

LL 596,85

12 596.9%

13 597,97

14 $97.18

15 597,40

16 597,44

1} 597.52

101.58.

101.9¢

192.23

192.45

105. 67
104,49

103.91
105.04
104.76
105.18

'10¢.50

103.53
103.25
102,27
103.19
102.31
103.54
102.06
$9.28
99.40
9.32
195.15
103.91
104.19
105.21
104.83
103.66
i02.38
103.80
104,32
103.34
102.17
103,49
103.81
104,13
103.96
103.89
104,02
105.45
103.38
102.91
§05.24
102.87
104.00
103,73
103.75
104.58
10341
103. 14
192,47
100.29
101.92
160.95
160.27
98.89
100.02
103.54
105.37
105.%9
106.12
105.84
104,97
[04.19
162.91
1063, 34
103.86

io7.
107,
107,
167.
107.
101,
107.
jol.
1o7.

107,

107.
107,
107,
107.
107,
107,
107.
107,
107,
107,
107,
107.
107,
107.
107,
107.
107.
107,
107.
167,
107.
107,
108,
108.
108.
108.
108.
198.
168,
198.
i08.
198.
108.
108.
108.
108,
108,
108,
108,
108,
108,
108.
108.
193,
108,
108.
109.
109.
109.
109,
109.
109.
109
109.
109.
109.

457
an
492
509
s
544
562
519
596
614
831
649
844
484
70!
7ig
136
753
m
788
805
823
840
858
875
893
910
921
%5
562
980
997
030
063
096
139
186
229
272
318
36i
§04
451
9
537
583
626
669
74
759

795"

831
868
304
444
980
o1l
05]
490
126
162
199
235
s
oy
18

107,273
101.290
107.308
167.325

107
197
107
197

167

342
.360
317
395
101.
107,
107,
107.
107.
107,
101,
197,
101,
107.
101,
101.
197,
i07.
107,
473
107.
107,
107,
167.
i67.
107,
107.
197.
i07.
107,
107,
[,

412
129
Ik
444
482
4%
514
534
551
569
586
603
62}
618
655

690
108
125
2
760
m
195
812
843
818
13|
954

108,001
108.044
108,087
106,133

108
108

118
219

108.265

108
108

.08
351

108,397
108,440
108,483
108,530
108.573
109,609
108,645
108,682
108.718
108,758
108,794
108.831
108.6867
108,903
108.940
10B.974
(09,013
109,049
{09,089

F09. 128

139161

167,023
107.041
107.058
107.075
£07.092
161,110
107127
107444
107161
107119
107.196
107.213
107,231
107.248
107.265
107.282
107:300
107,317
107,334
107.352
107.369
107,386
167.403
107.421
107,438
107.455
107.473

107.490.

107,507
107.524
107.542
£07.559
£07.592
107,625
107,658
107,700
107. 146
107.189
107.832
107.878
107.921
107.943
108.009
108.052
108.095
108.141
108183
108.224
108,212
198.315
108,351
108.3817
108.423
108. 450
108.499
108,535
108,571
108.607
108,644
109,680
108.716
108.152
198.788
108.828
108,884
£08.900

106,687
106,704

106,
106.
106.
106.
106,
106,
106,
106.
0§,
106.
106,
106.
106.
106.
106.
106,
106.
107.
107.
101,
107
107.
107,
107
107.
107,
197.
1o7.
107.
107.
101,
101,
107.
.359
107.
107.
107,
i07.
tor.
107,
107,
107,
107.
107.
107.
107.
107.
107.

7

nv
138

755
m
789
806
823
840
858
875
892
909
926
243
960
977
994
011
028
045
062
079
097
14
131

148

165
182
199
2
¢
283
314

404
449
493
539
583
626
613
Hé
159
806
849
893
919
982

108.019
108.056

108

.0%2

108.12¢
108.169
108.206
108.242
108.219
198,316
108,352
108.389
108.426
108. 462
108.502
108.539
108,574

-E9.48 -

47

106,410 106,144

106.
106:
106,
106.
106,
106.
106.
106.
195.

i
444
46l
478
495
511
528
54%
562

106,
106.
104,
105,
108,
106,
196,
106.
106.
106.
106,
106.
106.
106.
106.
106.

196.

106.
106,
106,
106.
{06,
106.
106,
107.
197,
107,
i07.
107,
107,
101.
107.
107.
1017,
107,
197,
107,
107
1¢7.
147,
107.
147,
167.
197.
107,

1o,
o7
108,
108,
108,
108,
108.
148,
108.
108,

519
596
612
629
846
663
480
896
N3
730
1
764
781
97
Bl4
83
848
865
882
898
915
932
965
997
030
073
19
161
204
250
292
335
380
123
486
511
554
556
$42
485
1
757
793
829
868

904

Mo

914

012
048
084
120
156
193
3
261

£06.130
106. 146
106. 163
106.17%
106,19
194,212
106,229
106,245
106,261
106,278
104,204
106.311
106.327
106. 344
106.360
106,32
106.393
106,409
106.426
106442
146,459
106,478
104.492
106508
106.5H
106541
106,557
106,574
106.550
106.607
106.623
106.65¢
106.488
166.1721
106.763
106.809
106.851
106.8%
106.939
106,982
107.024
107.070
107182
107.15%
107.201
107.243
107,285
107.331
107,313
107.409
107.445
107, 48]
j07.517
107,556
£07.5%2
107.428
107,664
107,700
101,136
101,112
107.50
107.843
107.882
107,918
187,954

105,963
105.980
105,996
106.012
106.029
106.045
106,061
104,018
106,094
106,119
108,126
106143
106,159
106,175
106,192

106,208

104,224
106.241
106,257
106.273
106. 290
106.308
104,322
106.339
106.355
106.371
106. 387
106.404

106. 420

106, 436
106,453
106,469
106,502
106.534
106.567
106. 609
106, 655
106,691
146.739
106,785
106.821
196,810
106.91%
106,958
107,000

107.04¢8

107.088
1072.130
107.176
107.218
107,234
167,730
101,32
107,362
107.401
107.437
107.472
107.508
107.54¢
107.5380
107,616
107,652
107.487
107.726
107.782
167.798

105.856
105.873
105.889
165,905
105.921
105,937
195.954
105,970
105,986
106.002
106.019
106.035
106.051
106.067
105083
106,100
106,116
106,132
106.148
106.164
106.181
106.197
105.213
106.229
105246
106,262
106.278
106294
106.310
10.327
106,343
106359
106.392
106,424
106.457
106. 499
106544
106,587
106.629
106625
105.717
106.759
105805
106.847
106.889
106,935
106,971
197.019

107,045

107,107
167.143
107.119
107,215
107.250
107.28%

107.325

107,361
107.397
107.433
107,468
107.504
107.54¢
107.51%
107,615
107,634
167.684
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