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Figure 6-2-1 The posit'ions of Navigation Aid (2}
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Figure 6-2-1 The positions of Navigation Aid (3) -
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(5) Official depth _ o _

"Official depth' means the access channel depth announced
by +the- harbormaster based on the results of depth sounding
carried out four to six times a year. An official depth is
obtained by subtracting the underkeel clearance (0.3m) from the
shallowest of sounding results. The months of depth sounding are
‘shown in Table 6-2-1. {For official depths announced in the past,
see Table 6-3-11.) ' '

‘The harbormaster informs those listed in Table 6-2-2 of the
official depth the day follovung hlS receipt of the depth
sounding results.

In the case_ of the access channel where the rate of

sedimentation will be changed daily, therefore the management of
the access channel depth should be carried out at least once a
month. Currently, the positioning method of sounding is carried
out mainly by the used of transits.
In this sounding system, it is very dlfflcult to obtaln quick
sounding result, because of a long distance sounding navigation
line and its. ana1y31s of data manual method and also due to
meteorclogical condition such as intense heat during day time had
limited the time of conducting the soundlng causing effect in
obtalnlng the result. :

Table 6-2~1 Record of 0fficial Sounding 1991-1993

Year | . Monthly Sounding Times

1991 |Aapril, July, August, September, November 5 times

1992 | January, March, June, August, October, 6 times
December _

1993 | February, April, June 3 times

Source: Marine Safety

Before 1990, it has been confirmed that official sounding
was carried out four times a year, by having from the Hai Phong
port.

LIST OF OFFICAL DEPTH INFORMATION

VINAMARINE

CONSTRUCTING BOARD

BASIC ENGINEERING

VIETNAM OCEAN SHIPPING COMPANY
VIETNAM OCEAN AGENCY

VIETNAM SHIPPING COMPANY

VIETNAM SEA TRANSPORT AND CHARTERING COMPANY
TRANSPORT AND CHARTERING COOPERATION
HAIPHONG SHIPPING COMPANY

VIETNAM CONTAINER COMPANY

PETRO LEUM PRODUCT COMPANY No.!

SEA PRODUCT EXPORT COMPANY

PETRO LEUM PRODUCT COMPANY MNo.3
MARITIME ARBITRATION

MARITIME SAFETY No.i

PILOTAGE COMPANY No.2

HAI PHONG PORT

- CUA CAM PORT

- FILE ADMIMISTRATATIVE DAPARTMENT
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6-3 Dredglng ‘Volume and its Sedimentation Volume in Varlous
Depths

6-3-1 Dredging volume in various depths (-5.0m, -6.0m, and -

©7.0m) :

{1} The access channel _

Based on latest the .depth sounding Carrled out in June 1993,
the volume of dredged earth was calculated at planned depth of -
5.0m, -6.0m, and -7.0m. On.the blueprinted alignment of access
. channel normal line and the: existing alignment obtained from the
results of sounding, Nine dikes were constructed from 1991-1992
located between curve (ST.2) and curve (ST.3). After this
construction, the alignment channel was moved by 20-30m toward
-~ the right- bank and the radius of curvature was eased to reduce
- the distance between the two points by 60m.

However “the total distance from main port to the Dlnh Vu channel
still remalned

The cross section area were divided with 250m as the

-standard .and additional sections were divided in points on which
a change in curvature were found, channel width, etc.
Measuring distances based on the center line of the channel
(alignment). The areas without depth sounding record were used
on the base of Bach Dang River in 1992 sounding record and marine
chart 6f the Nam Trieu in 1992. The cross section area and their
. positions are shown in Figures 6- 3 1 {(T) and (II).

The allgnment of the access channel stated in Chapter 2-3-4
..was based on "existing condition of access channel and basin” and
thereon volume of these cases (-5. Om, -6.0m and -7.0m) were
‘calculated as shown in Table 6-3-1 to 6-3-3.

(2) Turnlng_b351n o .
. For turning basin, calculation-was based on February 1993
- sounding record and by referring to typical section shown in
Figure 6-3-2 as well as on the lay plan of Figure 6-~3-3. The
calculation results are shown in Table 6-3-4. '

Both of them were calculated on the basis of the sounding
results of June 1993, and its dredging volume are to be changed
substantially by sedlmentatlon and maintenance dredging work in
the future.  Therefore, finalization of depth sounding will be
done in coming implementation stage.

—143~—



- i |
=] 2 N . [}
Slsf 4 g
b i
+ w o relE
3 a1l T S K
[ l: _.'. H =
e R  BH
= Tl I
“ﬁ ez |

The Accéss Channél Plan

Figure 6-3-1 (1)

. Ipescr—1Dis- | Angle Radius . [Hidth * Remarks. .
s fption }lance | [ y T ]
u . L+ Bouyl -20] - ¢ R P.47 §
ﬁ——gg“%"lté - BI.0 - §0-00 | . . 80 i ]
. - BT, 1. [ 106961 34-02 | "675| - : L
I Lighti| 118 ) ) . DEN TAY VANC CHAU .
PT.2 | -1459125-30 ]  §75 : :
L-Bouy! [EE o ol ?.45
5T: 3 P1-12 675 80
L-Bouy| . . [ SR P TR T
BT.4 5 11-58 675 i
Dike: 7 - : KE. L -
.-Bouyi 273 . P4
Dike | 316 e L .80 KE.2
E.-Bouyt 326 N ‘- P.39 -
Dike | 80| - WE. 3
‘Dike 3780 |- - . KE. 4
| BT.5. | 3797 | 06-11 SN A T E
.-Bouyl 38 .37
| E=Bowyl 45 T s0 P35
'[' ST: 6 4671 | 19-30 800 AR
? 8 i l.-TBouy] 4 . B0 .32
ST 1 R-Bowyl 5 : 1 .80 P.30
.-Bouy!-- 6 N 33
: e 1 — — =T
! Pike 310 ] .~ L ' . E. 6 _*
Dike 520 s ) E. 7
Pike 668D - KE. 8 - '
Lightil 684 - EX _TAYDINHVU
Light i 14 : - EN TRAKG DBY
Lighti] - 8370. B .‘ EN DO BOV .-
T.1 864 L6-30 o “80 4 - . C
ST.8 100 08-49 1800 Basin :
BT.9 856 1 23-30 T " 1ood | - L
L-Bouy] 46 ; . 2%
“L-Bouyl 9 P27
R-Bouy| : % IO p.28 -
N 2 N i PTD :
fl-Bouy 60.§ P. 24
T.10 114100 ] 12-08 .1 1000 100
Lightil 14 ¢ 100 DEN ARIO
BT.11 115 32-00 | 10004 100§
fi-Bouyl 13 Ao Basin_ P.22
BT.12-1 16037 | i6-30 | . Basin
ST.13 F 17716 [ 17-00 Basin
5 S 1B b gl | \
o T2 5 e = s i N
prll N [glE S els -
@48 S| e AL !
Ll R &3 21 i “Iis |
g |G} ks Pl o =lah i
= E I 1 St g B | = E B !
W
g G AT 0 A i v /J
X! TfT _"’ﬁ'f"l'"\q“"! Ll |E1




uBRTq TouuUBY) SS800V 2UL (2) T-€-9 2aIN3Td

i By _._ _o

(LA BIICNTGLS

.rr.I
—
. —
l.l.'l.]l.'[.
—
/
4 d 091 geieg

2 d 001 0SibE |inog-y

T4 001 0girg (Anog-

¥ DS - 05928 |ANCEa=)

£ 0D 05028 [Arog-T|

274 04 QSFTE [Anog.}
54 60 Gapis Anog~1 .

2 d 091 05952 [Rnog-y

1001 06067 [ARoT-

‘007 [1] T
0 i nog=y -

2 1] 7T knon-y

‘00 B¥9032 |[Anof—-

— _bo OriSe [snofi-
0o Gri5E -1

9 [0BaEZ jAnog-"

g 080gg |[fnog-4

: 20 5.8 ‘0f-9% [(LBGEZ | ST "L

£t td 0o RLzo [fnag-"

61 00 Gat1z @Aogg-*

1274 ab 08661 (ANGH-"

08 P£-60.1 SZEGT | BT 1S

[ Souey | uonig |

[ Sy ey RS MR, R L T s

1013988 WY '9-

_._..,,..ﬁ_o_

(LGS ) GLLS

eI
. . / B A §

Y

7 . -r/ /
’ .

2 A bk 8 5

(L9ZELINIGIELLS

uo(308g g 9-

..zoﬂomw uy 9

— 1..45__



CHANNEL

HaiPhong
: : D/\S;N
5% 42m -
a iZA{ni FHm
- -6Qm
_ghm xf/ -
i ] :
‘Basin. L2250Mm

Figure 6-3-2 Typlcal Section Of‘Tﬂrninngasin

(3) Summary of dredging volume
Summary of dredglng volume shown of Table 6-3- 5

UNIT: 1, 00043

NET FROM EXISTING EXISTING [EXISTING .
AREA 10 “5.0 M -6.0. M ~T.0 M.
1.CHANNEL .
SONG CAM STO-ST 7 50 290 - - 1,230
“BACH DANG STT-5T14 L] 770 1,460
AW TREU ST14-END ‘880 2.660 - 4,940
Bub Total 1,010 3.720 " 7,630
2. Basin -
Basin 920 920 - 9290
FOTAL 1,930 4,640 [ . 8,550

Table 6—395 Summary of Dredging Volume

o
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-5.
DREDGING VOLUME
Section § Dist. Distancelirea AV, ~ArealVolume . Remarks
M M : M2 M2 M3 . " Bub Total’
ST. 0 0 0| 15.69 | 7.8% 0.0 -
500 500 508 0 7.8% 3.922.5
971 971 471 5.5 - 2.15 1.2956.3
5T.1 . 1696 125 3,771 4.64 579.4 6, 797.
110 1206 110 1;:36 2.57 282.2 ]
220 1316 [+ 110G i} ‘0.68 ‘74.8
303 13991 - 83 -3.056 )" 1.53 126, 6 e
ST. 2 - 1459 60 3.26. 10 ."3.156 189.0° 672.
250 21709 250 10,5 6.88 1,718. 8 :
- 500 1959 250 0 5.256 1,312.56
O BT. 3. 2092 133 .0 0,00 R0 3,031,
ST.4 .- 2052 468 14.21 .11 3,268.3 3.268.
500 | 30562 500 | . . §.2 11:21 - h,602.5
1000 3552 500 13.02 10.61 . 5,305.0. o
5T. 6 3797 245 4.81. 8.92 ~2,184.2 13,091.
500 4297 h(0 160 8.9 4,952.5 .
729 L4526 229 70221 11.11 2,544, 2.1 :
ST, 6 . 4671 i45 18.41 12.82 1,858.2 9,364,
156 4826 166 7.5 | 12.98° 2.008.0 :
500 h171 345 24.38 15.94 5,499.3
1000 5671 500 6] 12.19 6,095.0
_ 1500 6171 500 - 6.00 0.0
2000 - 6671 500 0| - 8.00 0.0
2500 7171 580 1.29 (- 0.656 3722.5
3000 7671 500 0 0.65 322.5 -
3600 8171 500 -0 0.00 0.0 -
5T. 7 8641 470 0 0.00 0.0 14,247,
500 2141 500 0 0.00 6.0
1000 9641 500 D] 0.00 0.0
5T.8 10081 440 0 0,00 3.0 _ 0.
500 105681 . 500 0 0.00 0.0
1300 11081 - h0a { 0.60 0,0
1500 11581 500 0 0.80 . 0.§ |
2000 11701 120 34.21 17.11 2,0582.68 L
5T, 9 11856 155 | 38.75 | 36.48 '5,654.4 7,707.0
: 138 11994 138 14,68 26.12 3,686.7
2751 12131 137 39,717 27.23 3.729.8 |
- 500 12356 225 8.65 24.21 ~5,447.3
19000 12856 500 14.171 11.68 5,840.0
1500 13356 500 10. 83 12.77 6,385.0
2080 13936 580 24.58 L7.78 14,297.9
ST. 10 14100 164 | 25.28 24,97 4,095.1 35,795,
152 142562 152 31,453 28.40 4,316.0
500 14600 348 61.65 46. 54 16,195.49
885 149856 - 3856 1] 30,78 ~11.848.4 - :
T.11 15077 | 92 0 0.00 0.0 32, 360.
250 15327 250 0 0.00 0.0 :
500 15577 | 250 1] 0.60 0.0
ST, 12 16037 460 0 0.00 0.0 0.0 |
5010 16537 500 0 ¢.40 0.9
1000 [ 17037 560 0 0.90 0.8
Table 6-3-1(1) Dredging Volume of -5
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AV, ~ArealVolume

Section [ PDist. PistancelArea Remarks
[ M Sl M2 M2 M3 - |Sub Total
ST.13 17716 679 00,00 ] 0.0y 0.0
500 18216 500 } 0.00 0.0
1000 18716 500 0 0.00 0.0
1500.1 19216 500 ¢ 0,040 0.0
22000 19716 500 ) 0.00 0.0
ST. 14 189975 259 -0 0;00 0.0 0.0
500 20475 hio 1] .00 0.0
1000 4. 20975 500 - 0 0,00 0.0
"1500] 21475 500 13,32 6.66 3,330.0
2000 21975 500 57.58 35.45 17,125.0
2500 [ -2247% 500 1°100.41 79.00 39,497.5
'3000.]  2297% | 500) 104,18 ;102,30 51,147.5
3178 23153 178 | 93,921 99.05 17,630.9
3327 [ 23302 149 - 87.67 99.80 13,528.5
3473 | 23448 146 109.5 98,59 | 14,393.4
Br.15 = 23687 - 149 ) 1'19.63 | 114.57 17,070.21  174,323.0
. 144 23741 144 1-136.71 | 128.17 18.456.5
L 280 238717 136 ] 116,58 | 126.45 17,196.5
432 24029 152 108.65 (112,34 17,075.7
1060 24587 | 568 | 107.48 | 107.99 61,338.3
1500 250487 500 145 [ 126,24 63.120.0
2000 265487 ‘500 | 125.556 [ 135.28 57.637.5
2500 | 26697 500 8§9.87 1107.11 53,856.0
3000 265917 500 116.57 1 103.22 51,610.0
3500 27097 500 97.89 1107.23 h3.615.0
4000 | 27597 500 74.25 86.07 43,035.0
4500 28097 500 | 59.38 . 67.07 33,532.56
.5000 28597 | 500 78.256 ] 68.08 34,540.0
5500 29097 500 | 62.72] 70.50 35.250.0
6000 | 29597 500 | 46.09 | 54,41 27,202.5
6500 300897 500 67.54 56.82 | 28,407.5"
7000 30697 500 77.35 72.45 36.222.5 1 ]
7500- 31087 500 53.75 65.55 32.779.0
000 [ 31597 500 21:05 37.40 158,700.0
8500 32087 500F 10.15 15.60 7,800.0
9000 | 325697 500 0 5,08 2,037.56
9500-1 33097 500 0.00 g.0 703,907.0
{TOTAL - JE,007,242.1

Table 6-3-~1(2) Drédging Volume of -5.0 m
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1993 JUNE 6.0 m

DREDGIRG . - YOLUME ) )
Section § Dist. Distancelirea V. -AreaNolume - Remarks
M M CM2oo o oM2 o b M3 Sub Total .
ST, 0 ' 0% . 0]  $0.56 30,3 - B0 S
500 500 1 . 00 27..7 44, 2 22, 077.56
Q71 - 971 ¢ 471 66,3 47.0 . 22,1417 e :
ST. 1. 1096 125 47.4 56,9 7.108.8 51,328,
110 1206 110 37.9 42,7 4,683.17 3
.-220 1316 | 110 |- - 11.1 24.5 |- 2.69%.6
303 | (13991 0 L 83 37.8 -24.4 S 2,02609 (. :
RT.2 . 1459 60 29.9 33.8 - 2,028.6: I'l, 444,
~ 725008 1709 0 250 47.0. .38.4 "9.608.8 .
500 1959 | 250 5.0 26,0 - 6,500.0 L
ST.3 | 2092 1337 a6 9.8 1. 3014 17.410,
ST, 4 2552 460 1.6 T 46,1 21,189.9 21,189,
5601 3052 500 {0 103.4 S 4840.5 45, 237. % '_:'
1000 3552 | " "500 |- 108.8 | -106.1 ] §3,035.0.]
5T.5 3797 |- 245 | 621 ‘45,4 20,929.1- 119,201,
500 4297 h00 88.6. 75.4 " 37,.680.0 | Co
729 | 4526 229 | 63,1 ] -75:8 17,3708 - 1
aT. 6 - 4671 _ 14b 75.4 69.3 |:2.10,0401.3 ] - 65,092
166 | 4826 | 1651 69.7 | 72.5 1 .11,243.7. -
- 500 6171 345 93.1 81.44-28,079.6
1000 " 5671 ho0 14,0 H3. 5 { - 26,767.56
1500 6171 - 5@0-| - 54.4 34,2 | -17,080.0
2000 6671 | 500 |- 0.3 27.3 13,667.5
2500 7171 - b0 53.8 21.1 -13,525.0
3000 7671 - 580 2.8 28.3 14,152, 6
- 3540 §t71 | . 500 0.0 1.4 705..0 :
5T. 7 8641 | 470 0.0 0.0 0,07 125220,
500 914t [ 500 0.0 0.0 0.0
1000 9641 500 0.0 0.0 | oL S
5T. § 10681 440 60.0 . 30.0 -13.200.0 13,7200,
- h0o 10581 501} 80.0 -70.0 .35,000.0 : :
1000 11381 200 . 90.0 85.0 42, 500.0 |
1500 11581 500 {: 100.0 95,0 47,500,0° [
2000 11701 120 169.9 135.0 16,194.6 L
‘BT. 8 11856 1558 214.3 192.1 29.,774.17 170,989,
138 11994 138 145,.2 179.17 24.804.8:{ :
276 |- 12131 137 143.7 144.5 19,789.7
500 12366 225 133.0 138.4°|. 31,129.9
1000 12856 H00 139.9 136.4 68,217.5
1500 | 13356 500 {132.2 136.0 68,000.0
2080 13836 | 580 154.5 143.3 83,125, 46 )
ST. 10 14100 164 7 162.9 158.17 26,023.5 296, 286.
163 | 14252 152 1 166.1] 164.5 | 25.004.0 .
00 14600 348 207.6 186.9 65,027.3
885 | 14985 385 | 122.7 ] 165.2 | . 63.584.7
ST. 11 15077 92 | 60.9 | 918 8,447.4 | 162,063,
250 153217 250 .10 ~30.5 7.615.0 .
500 | 15577 250 0.0 0.0 6.0 | L
5T. 12 16037 | . 460 0.0 0.0 0.0 7,615,
500 | 16537 500 0.0 0.0 8.0
1060 F7037 500 0.0 0.0 0.0

Table 6-3-2(1) Dredging Volume of -6.0 m
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Bection S Dist. Pistancelirea AV, -Areallolume Remarks
M- Moo M2 M2 M3 Bub Total
ST. 13 17716 679 0.0 -~ 6.0 0.0 0.0
500 | "182168 [ - 500 0.0 0.0 0.0
1000 | 18716 500 1. _ 0.0 . 0.0 0.0
1500 19216-| - - 500 6.0 6.0 0.0
2000 18716 560 0.0 200 6.0
ST. 14 18975 259 g.0 c 6.0 0.0 e.0
t 50| 20475 -~ bop 0.0 0.0 0.0
1000 2097571 - 500 60.1 | -30.1 15,035.0°
1500 | 21475 500 13%.6 |~ 97.9 48,925.0
2000 |- 219757 - 500 193.0 164.3 82,130.0
2500 | 22475 [~ 560 247.2 220.1 110,040.0
3000 22875 | 500 255.3 251.2 125,620.0
3178:4 231537, 118 236.2 245.17 43.741.17
3327 | 23302, 149 241.9 239.1 35,619.9
3473 23448 146 292.0 | 267.0 38,976.2
ST. 15 23597 149 303.3 297.6 44,349.1 544,436.9
' 144 | .23741 ). 144} 325.9| 314.56 45,3031
280 23877 136 | 286:.4 | 306.2 41.639.8
432 24029 . 152 272.1 279.3 42,449.0
1000 |. 24597 ;563 287.1 27%.6 158.821.3
1500 25097 500 338.8 1 313.0 156,480, 0
2000 [ 25597 - 500 313.5 326.1 163,067.5.
2500, | 26097 500 ] 251.6 282.5 | 141,265.0
.. 30001 26597 500 [- 291.8° 271,17 135,837.5
3500 ;27097 560 264.4 278.1 139,037.5
4000 | 27597 500 | 231.0 247.7 123.855.0
4500 [ 28097 -~ 500 | 200.9 26.0 107,.990.0
5000 28597 [~ 500 223.8 212.4 | 106,187.5
5500 | 29097 500 |- 229.5 226. 17 113,.335.0 -
6600 29597 | 500 180.8 205.2 102,575.0
6500 . 30097 500 205.1 193.0 | 96,475.0
7000 30597 500 [ 213.4 | 209.2 | 104.617.5
7500 -31097 500 184.3 198.8 899,412.5%
8000 | 31597 500 142.9 163.6 81,787.5
8500 32097 500 128.2 135.5 67,750.0
3000 32597 ¢ 500 102.1 115.1 57.6862.5
9500 33097 - 500 0.0 51.0 25,.515.0 | 2.110,953.3
_JfOTAL B, 715,701.9 N

Table 6-3-2(2) Dredging Volume of -6.0 m
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- 1993 JURE
: : DREBGING VOLUME :
Section S Dist. Distancelirea V.-AreaVolume Remarks
: M M M2 42 M3 Sub Total -
ST.0 - . ] 01 148.12 74.06 e :
500 [ ..-500 5001 126,55 137,34 68,667.5
- 971 e 47101070, 17 1 148:36 | £9,877.6.] - .
ST. 1 1096 125 127 1'148.59 18,6731 | . 157,118,
110 - 1206 1140 98:46 [ 112.73 12,400,301 -
220 1316 1101 70,13 84,30 9,272.5 |
303 1339 83[ 146.02 1108.08 -8,976.2 ] B
5T.2 1459 60 | 153,25 1.149.64 - 8,978.1 39,621.
250 1709 - ‘250 105 1129.13-| :.32,281.3
. 500 1959 ‘250 | - "h2.5 78.75°1 :19,687.5 o )
ST. 3 2092 133 125.56.].°89.00 11.837.0 63,805,
5T. 4 - 25562 -460 C 267 [.196:26 1 90,295.0 90, 275.
500 3052 500 | 220.98 1 243:49% 121,995, 0 :
{1600 . 356562 508 1'220.52°[220.75 L10,376.00 o :
ST. 5 37417 245 1179.19 ] 199.88 18.964.5 281,334,
500 4297 500 |:204.31 {191,756 95,875.0 -
129 4526: 22000117709 1.190.7¢0 43,670.3 | ..
ST. 6~ 4671 - 14b: . 168 17255 25.019.0- 164,564,
55 4826 | - 155 [184:94 1:176.417 -217,352. 9 )
500, 5171 345 [ 212.49 1-198.72°| - 68,556.7
1009 5671 500 §121.72 ['167.11 83,552.5
1500 617} 500 §-162.84 |'142.28 |. . 71;140.0
2080 | 6671 500 | 65.67 | 114.26 |  67,127.5
25040 1171 500 1 164.07 { 114,87 | :57,435.0
3060 1671 500 [ 40.34 L 102:21 | . 51.102.5
3500 8171 5040 13.27°] 26.81 | 13,402,517 - e
BT.7 8641 4790 0 .6.64 3,118.56- 432,788.
500 9141 504 .0 0.00 . 0.0
16040 9641 500 40 20. 00 10,000.0°}: o
5T.8 10981 440 160 | 160.00 244, 000.0 ;. 54,0080,
500 10581 500 180 | 170.00 85,000,0 -
1000 11081 500 190 |-185.00 4 --92.500.0
1560 11581 “ 500 200 [ 195.00 97,50D0.0
2080 11701 120 [ 339.46 | 269.73 32,367.6 L .
KT 5 11856 155 | 422.54 | 381,00 | 59,055.0| 366,422,
138 11994 138 [ 309.38 | 365.96 650,502.5 |- )
275 1. 12131 -137 |-302.41 { 305.490 41,907.6
500 12356 [ 225 291.89 | 287.15 66,808.8°
1000 12856 500 ] 298.48 1§ 295,19 147,592.5 |
1500 | 13356 500 | 289.16 [ 293.82 | 146.910.0 |
2080 13936 580 | 319,39 1 304.28 { 176.479.5
ST. 10 - 14100 164 | 337.74 1 328.57 |- 53,884.7 633.633.
152 | 14252 152 | 337.5 | 337.62 | 51.318.2 |
,,,,, 500 |__14600 348 | 392.88 ] 365.19 | 127,086.1
885 144985 385 | 243.64 1 318.26 122,530.1 ) :
ST.11 15077 42 - 071121.82 11,207.4 312,141,
250 15327 250 0 0,00 ENI
‘ 500 16577 250 0 4,00 0.0
ST. 12 16037 460 0 0,00 0.0 ]
- 500 165637 h00 0 0.00 0.0 :
10600 17037 500 0 0. 00 0.0
Table 6-3-3(1) Dredging Volume of -7.0 m




"AV. -Arealolume

ection |S Dist. [DistancelArea . Remarks
- M M : M2 M2 M3 Sub Total
ST. 13- 17716 679 ] 0.00 8.0 . 0.0
500 18216 500 @1 0.00 0.0
1000 18716 [ . . 'h00 0 0.08 0.0 ).,
1500} 19216 | 500 A0 20.00 i0,000.0 o
2000 18716 500 50 45.00. 22.500.8 ] : B
ST. 14 19975 - 259 60 | 55.00 14,245.0 46,745.0
500 20475 bhOo [ 111.84 85.92 42,960, 0
- 1000 20975 ~500 {-201.35 | 156,60 78,2917.5
1500 | 21476 | .. 500 | 291.36 | 246.36 | 123,177.5
2000121975 -+500 ) 362.19.} 326,78 163,387.5
2560 | 224754 500 | 427.66 5 394.93 197,462.5
3000 |1 -22975 500t 443.8 | 435.73 | -217,865.0
3178 | S 23183 | 178 { 411,26 | 427.53 76,100.3
3327 23302 % . 149 | 437,01 | 424.14 63,196, 1
3473°: 23448 146 517 | 477.01L 69,642.7
ST.15 . 23597 | 149 523.-356 } 520.18 T7.506.1 [1,109,595.3
144 | 23741 ‘1441 552.:25 | 537.80 77.443.2
280 23877 136 | 497.37 | 624.81 71,374.2
432 24029 152 | -~ 4731 485.19 | 73,748.1
1000 | 24597 568 § bE0.66 | 491.43 279,359.4
1500 25097 500 | 558.49 | 534.58 267,287.5 _
] 2000 25597 500 | 539.76 [ 549.13 274,5862.5 .
1. 2500 26097 500 1 460.08 | 499.92 249,960.0
30640 26597 500 [ 507.81 | 483.95 241,972.56
35040 27097 500 | 465.94 | 486.88 | 243,437.5
4000 27587 | 500 | 423.97 & 444. 86 222,477.5%
4500 28097 500 | 382.21 j 403.0% 201,545.0
5000 28597 h00 j404.11 ] 393.16 ¢ 196,580.0
5500 29097 500 [ 367.31 [ 385.71 ] 192,855.8
6000 29597 500 [ 350.42 | 358.87 1 179,432.5
6500 p097 500 | 395.52 | 372.97 186,485.0
7000 30697 500 | 379.35 | 387,44 193,717, . o
7500 31097 500 | 345.83 | 362. 59 181,295.0
8000 315697 508 295.4 [ 320.62 160,307.5 B e
85600 32097 500 | 276.08 | 285,74 142,870.0 R
9000 32597 500 | 243.75 3 259.92 129,957.6 :
9500.1 33097 500 0]121.88 60,937.5 [ 3,827.604.9
TOTAL 7,630,152.0

Table B-3-3(2).

—153—-

Dredging Volume of -7.0 m




'BASIN

© ©6.0 M. Dredging Volume

Section

T T T [ [ R | (BT B [0 o B [ Y [0 |G O [ [ e

Table 6-3~-4 Dredging Volume
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Distance [Area . AV-Area Nolume
il : Mg - - M2 ek

0 1 1212 6006 L

1 90 | .. 130.8 126,01 11,33

2 24 231.6 -181.2 4,348

3 133 242.8 1. 237.2 31,546

4 260 258.0° 250.4 65,109

5 72 S192.2 225, 1| 16,209

6 24 S 747.0 469.6. |- >-11,270

T 50 1034:1- . 8§90.5 44,526 -

8 - 35 1170.6 i102.3 .38, 582 |

9 135 1106.0 1138.3 153,674 :

10 164 1211.% 1158.7 199,022

1] 104 1203.9 12067.6 125,692 1

12 890 1216.4 1210.2 96,813

13 . 29. 10876 11562.0 1 ""33.408

14 54 . hgd. o 835.8 45,132

15 24 85.7 334.9 8,036

16 60, 11. 0 48.4 2,901

17 127 41.9. 26.4 3,356

18 150 192.0 116.9 | © 17,541

19 - 160 ‘82.3: 137.1 21,942

0 24 8§2.3 - 82.3: 1,974
[otal 923,319

'of'Turnihg Basin_fS'O.m




6-3-2 Sedimentation volume in various

" 1) General -

, In the past management, daily record of dredging work such
as position, dredging volumes, operating hours, break hours,
etc., have not been recorded. _

This dis because the promoting entity of a project and the
contractor had no interest in anything but the contract wvolume

(dredging volume) and final depth.

- The oirderer of dredging work had been changed from MOTAC in 1982-
1988, to Hai Phong Port Authority in 1989-1992, and to Vinamarine

from 1993, This is a result from the announcement of bylaws on

February 1993_ following Article 239-HDBT on :June 1992.

Sedimentation volumes at depths of -5.0m, -6.0m, and -7.0m were

estimated from the limited collected data.

2) Problems in estimating sedimentation volumes

The mechanism of sedimentation in the channel including the
Bay of Ha Long, Cua Cam River and Bach Dang River has already
been discussed in section 6-1-1 'Flowing condition of the access
channel'. In- the past 60 years sedimentation  volume was
reviewed, particulariy in two pocket areas of much deeper area
in the Bach Dang river and it founds out that, the rate of
sedimentation volume in the first 30 years is more higher than
the latter 30 years. It is easy to assume that the completion
of the Dinh Vu dam had been altered the river flow and its
elements etc. then quickly decreased the depths of the pockets.
This means that the natural function to mitigate sedimentation
(pocket functlon) has been less and less.
‘The analysis of sedimentation volume using past record on dredged
volumes and its depths do not reach the analyzed depths, which
did not consider functions of pocket in deeper areas.. Therefore,
“the analysis of sedimeéntation volumes might be exceeded
accordingly as shown. :

3) Records ofjdredging volumes and it depths
Table 6-3-6 shows the records of dredging volumes in various
zections from 195H to 199%2.

4) Analysis of sedimentation wvolume

In analyzing the sedimentation volume, the channel was
divided into two zones: the river zone including the Cua Cam and
Bach Dang rivers and the Nam Trieu channel zone in Ha Long Bay.

In Table 6-3-6, records of maintenance dredging volume in
the river areas and Nam Trieu area are in average ratio of 1:06.
The Nam Trieu area shows greater  sedimentation volume.
Therefore, the analysis was put on the gquantitative estimate of
sedimentation. volume in the Nam Trieu area. In Figure 6-3-4,
shows the method of analyzing sedimentation volume obtained from;
(a) Based on the correlation between the dredged volume and it's
_ depth,. :
(b) The rate of speed of sedlmentatlon (1),
(¢) Information record from TEDI Report (Channels of Present hai
‘Phong Port 1993), and
{d) Using the rate of average Speed of sedimentation (II) in
river areas,
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Table 6-3-6 The Records of Dredglng Volumes in Varlous

Section from_ 1955 to 1992

RN "~ SONGAN — ..BACH{JANG.

— TEDI

YEAR TOTAL :
] - | total . b{m him)  mie:) total:: bim 2 himd : mle:}| total o b(m : him : wle:)
1355 2208] 2177 100 -5 15 26 100 -4.5 15
1956 ; .
1957 3444 | 3145 : 1298
1958 | 2784 | 2644 120
1959 1265 | 1165 1 100
1960 2018 | 1674 344
1961 2121 | 1630 - 491
1962 1908 | 1430 - : 478
1963 349 | o
1964 | o909 | 2686 304 o
1974 3151 ] 2640 100 -5 16 ] 461 100 -5 15
1975 1510 | 1100 -5.5 410 -5
1976 435 : _
1977 112|082 -5 4100 4.5
1978 4310 | 3960 100 -6 15 30 100 -5 15
1919 2476 | 2021 - -§ 465 . =45
1980 | 570} 577 - 53 - -
1981 110§ 1050 o 60
1982 1540 220 _ | s
19830 1e30| 1386 100 -5 - 274 100 -5
1984 2130 | 2185 100 4.8 595 100 -4.8
1985 2485|1618 100 -5 %7 1000 -5
1986 3508 | 2793 80 -4.8 715 - 80  -4.8
1987 ‘30102540 - 80 -4.5 . | 4T 80 - 4.5
1988 2648 | 2256 100  -4.5 392 0 -4.5 o : _
1989 3100 |. 2900 -4.8 100 80 -4.8 10 | 100 100 4.8 15
1990 2700 | 2400 -4.5 170 80 <45 10 | 130 100 4.5 15
1991 100 [ 1100 00 4.1 15 L
1992 1700 1700 1000 -4.2 15
. ' Maintenarice Dredging Uolume
100000M3 a91ng Vo
* . Actual and Estimate Volume
9 _
8
7
S s
-
5
=
M 4
3
2 e
1 v :
B ll ] I i I I I}

Channel Water Depth (M)

~elt-l - Alt-2 -- Alt-3 X 1986- 1992 v 1974~ 1985

Figure 6-3-5 Trend of Dredged Volumes and its Depths
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Fig. 6-3~4: Method of Analyzing Sedimentation Volume

Records of maintenance_dredging volume

|
I | l

River zone . Nam Trieu zone
Estimation Method ‘Estimation Method
d) Average speed of a) Correlation between
sedimentation (II) maintenance dredging volume

and it's depth

b) The rate of speed of
sedimentation (I)

c¢) TEDI report

a) Correlation between maintenance dredging volume and it's depth
(Nam Trieu channel)

' Assumlng maintenance dredging volume equals sedimentation
volume, the correlation between maintenance dredging volume and
its depth was graphed mainly in regression analysis method and
its rate of 0.96 forecasted as shown on Figure 6-3-5.

As detailed in Chapter 3-1-2 and 6-1-~1. The sedimentation
mechanism was altered changed by river flows after the completion
of theé Dinh Vu dam in 1982. Accordingly, unrelated previous
records were not used +till 1986, data (x), sedimentation
conditions became similar to the present. As a result, of the
regression analysis marked with ([ ] ) (coefficient of rate is
0.96). From this, the outcome of the sedimentation volumes can
be obtained as listed in Table 6-3-7.

Table 6-3-7 Case (a) of Sedimentation Volumes

Depth Analyzed Volume (n®)
-4, hn . 2,274,000
-5.0m 3,420,000
-5.5n o 4,565,000
~6.0m 5,711,000
-6.5m : 6,857,000
-7.0m 8,002,000

. In Figure 6-3-5, Alt-1 line is the: sedimentation volume
estimated by TEDI and also Alt-2 and Alt-3 are new alignment one
{ 'Channels of Present Hail Phong Port').

b) Estlmatlon rate of. speed of sedlmentatlon (I) (Nam Trieu

channel)
The basis for estimating sedimentation volume from the
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method by, the dredglng records such as pos1tlon perlod and its
depth continuously recorded were used for analysis.
Theve records were only avallable after July 1989

Sea bottom in the Nam Trieu channel were caused by. waves
-reactions, flow current, ocean current, salllng speed of vessels,
and other'exterﬁal:factors. The first ridge is seen at the
bending point (ST15), :the next about 2km' downstream, and the
-third one 15 4.5km further downstream. The slope of the last
bottom wave's slope: connecting bottom of the sea.. | :
The estimated sedimentation volume from the  rate of Speed of
Sedlmentatlon ‘has considered all of changlng factors of the sea
bed's conditions. The use of the average of dredged depth meartis
lncludlng various . external elements are represented ‘by average
values. The - ba31c concept ‘of - the estimation method is the
initial dredged depth of a" certain period is shallowed by new
coming sedimentation and next new dredglng depth will be dredged
then its result calls again for other initial dredged depth and
continuously repeated again. The relation between dredged depth

(dredged thickness) and sedimentation thickness is shown : on
Figure 6-3-6.

|

-1 4 B

L

e

%66./‘/ :

Lf\)

s1ey
yydsaq Surgpai(

.Dredéing Priod

L 1' 2' . 3' 4|'

Figure 6-3-6 Diagram of Sedimentation Repeated Process

In the diagram, the relation between A and B is expressed
as a change in water depth follow1ng a variation in dredged
depth. C is the difference in depth between the last dredged.
depth and after the initial dredged depth.

The steps of estlmatlon procedure is as follows;

(1) Average dredged thickness before the ralny season (January—
- April) and after the rainy season (Ootober Deoember)

(2) Comparison of dredged thlcknesses = (Prev1ous average dredged
thickness) - (Last average dredged thickness): Hi+1-Hi

(3) Comparison of depths after  dredging = (Previous avarage
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dredged depth)'— { Last average dredged'depth): Bi

(4) The relation between (2) and (3) is represented graphically.
(Figure 6-~3-7) _

(5) Graph (4) was corrected using average values and variations
of water depth during the period covered.

(6)‘The sedimentation thicknesses at the various water depths
. were read from graph (5).

('7) The values of (6) are multiplied by sedimentation distance
to obtain sedinentation volume.

- In Figure 6-3-7, a sedimentation analysis 1line was
hypothetically drawn as a trend of the line. In the figure, the
origin of the X axis represents average dredged depth of H=-4.27m
during analysis period, and the origin of the Y axis represents
Average dredged thickness during same period (1.745m}+Total
" Change in dredged depth between the initial and the last (0.4m).

‘The analysis of sedimentation thicknesses can be read from
Figure 6-3-7 as shown in Table 6-3-8.
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Thickness

Hypothetical .Drawing
1990-1993

s i S ST o oo

-2, 145n].

Rate (m/year)

&>
(o)
|
.
\

-4, 1458 7

2 ey e
-§.2 -5, 2Tm -4.2Tn -3. 27n
6.2 Depth .

— : — :

Figure 6-3-7 The Hypothetical Drawing of

Sedimentation Analysis

Tablé 6-3-8 Analysis of Sedimentation Thickness

Depth | Thickness (m)

~4.0m
—4. 5n
~5. 0m
-5. 5m
-6, 0m
=T.0m

. 345m
.T4dhm
045
.395m
.095m
Adbm

P Cal LD INY N3
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Table 6~3-9 shows analysis of sedimentation volumes obtained
from multiplying the sedimentation thicknesses contained in Table

6-3-8 by sedimentation distance.

Table 6-3-9

Sedimentaf

Depth Distance Sedimenta-Analyzed. |
. B tion(m) tion{m3) Nolunme

-4. Om 8000 2.345-|1, 876, 000 i1, 880, 000
4. bm 8750 2.745 2,401,875 2,400, 000
“5. 0m 10800 3. 049 3,288,600 3,290,000
-5.5m 11950 3.395 4,057,025 |, 060, 000
-6.-0m 13200 3.745 1,943,400 Y4, 940, 000
-6.5m 14850 .4.095 6,081,075 6, 080, 000
-7. 0m 16400 4.445 [1, 289, 800 7,290, 000

In the'Nam Trieu channel

Casze (b) of Analysis of Sedimentation Volumes

zone, continuous records from 1990

to 1993 were used in the analysis as shown in Table 6-3-5.
The average dredged thickness in 1990-1992 was 1.745m which were
0.441m before the raining reason and 1.304m after it.

Table 6-3- 10 Dredged Volumes from 1990 to 1993
at Nam Trieu Channel

YEAR NAM TRIEU | DREDGING | DREDGING PRE- YEAR

_DREDGING DISTANCE | GISTANCE | DEPTH DREDGING |  BALANCH
1550 (1) 250. 000 0. 276 0 4.5 o
1950 (10 2.150.000 1.871 1,595 4.5 g
1981 (D) 6 0 4.5 o
1991 (E1},  1.100.600 1,213, 1-6.6%8 4.1 0.4
1952 {1} 600 000 0.662 | -6.551 4.2 o1
1992 (1] 1.106.060 1.213 6.551 4.3 9
55510 500. 600 0.825 | -0.585 41 0.1
1993 (71) 6. 06 '

The valldlty of the hypothetical trend line is calibrated

by comparlng with actual values.
Calibration-1 (dredged depth from 1990 to 1993)

. The line of extension of hypothetical trend crosses with the
X axis at +0.4m, hereby dredged depth is -3.87m calculated from
-4.27m (average dredged depth)+0.4m (cross point).

The official survey records of channel depth as shown in
Table 6~3~11 with average -3.7m to -3.9m without shallowest -2.9m
in Octcber 1992, corresponds to the value analyzed from the
hypothetical. trend line. Accordingly, the dredged volume is
below the coming sedimentation volume and the depth of the
channel was judged to be inadequate,
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Table 6-3-11 Record of Orfical Depths Crom 1982 To 1993

BEPTH OF THE CHAMREL OF KAEPHONG PORT FROH 1982-1963

UNET:=H
HRHTR (LU SORGCAH BACIDANG SLOPE o
hUERAGE MTHEHUHAUERAGE | - KT HUN RUERNGE TRIHUH NARTRIEU | SONGCAR § BACHDANG
. EPTH . MIDTH [DEP¥R EPTH . WiDTK |BEPTH EPTH 1031 DEPTH (Y - ik o)
hPR" 82 -6.65| 189 - )
JuL-ez 'S IR SRR T T WO 113 ANURRST SO N T R L4 TS S 219 b 1e1%. .
| BT “4.31 188 -3.5
o L -3 - tr15 14189 1r1s
wr'ss 1 P % I 14" B S S N DRSS 25 I 11 8 N SR I el
HTIE 4.8 88
e’ 65
Jocrees
AN TS S R Lrelen
AR 60 '
PR'8G -4 ET)
A es
UG’ 86 -4 | 188
T 86 .
povree oy -3.2) el
Juire7 )
SEpr 57 ~3.1 | 1ea
heR' 58
HAY' 88 -4.5| tea]| -a1.4
puates R J IS SO
AN BY T .
fnv: g9 -4.7| e | -3.8
............ SUSURUOR FUURRE I 2} [ SO S I . SRR AU R, F RN SN
FEE 90 . -3.8] Tide YN BT
hiar oo -3.9| pe =z.8f 10 t15 1-19 1745
VTRE-T -3:.4] - tes ~-3.9 | 108 :
pcrog © | Loafoweeny b seap et o do ]
LIAN" 81 Tee ~3.6 | 188 3.5 168
hiar* 91 -2.5| 1ee . '
s’ 91 -3.8 89.
PEC” 91
T Tt IS LR R B
. ~3.8 L) 1415 110 1715
-4
Har' 92 ~3.5 89 -3.5 -3.3{ 160
-3.7 50 -3.5| &@
-4.2 -3.7
PR 02 -3.5 88 ~a,2f -1g0
‘ -4.2 [
} -a.2
LFUN" 92 -3.8 -4.2 -4.5
-3.5 60 -4 EL) -4.1 | 10e
-3.4} 1oa . )
heTr 92 -4| 188 4.2 “4.4
-3.5| 188 4 8@ -4} 1ee
-2.9| 198
-3.2 LX)
-2.2| 10@
-4| B
o g2 -2.7| tea ‘3.7 | 198 -3.7| 188
pEC” 92 ~-4.1| tes -4.4 -4.3
VDT SR & RO SO LA dLee) et foveay ok e IR
FEg 93 ~4| ien YY) 4.8 ) Vao|
-4 s -4,.2
hpr 93 -3.7f 1ee§ -a.1 ~4.3 464 188 -4.3
-3.2 ae -4.1 8
BL'93 -4.1 180 -4.3 -4.7] 100 | -4.1
-4.1 38
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Calibration-2 (Long~term dredged records) .

In the Nam Trieu channel, a total of 25.2 million cubic
meters was dredged during the 10-year period from 1983 to 1992,
which brought the average dredged depth to -4.54m, a decrease of
0.7m from 10 years earlier.

Based on foregoing results, the following facts were
calibrated.

Hereby,-' T .
Rate of speed of sedlmentatlon = Average dredged depth
(=4.54m)+0.4m (from calculated figure) = -4.14m, which correlated

0.3m of the trend line in the graphical diagram.

(0.3m+0.4m) x 100m x 14, 500m

Inadequate dredged volume
- 1,015, 000m3/yr

I

Analyzed sedimentation volume = (0.3m+0.4m+1.745m) x 100m
x 14,500m
3,545, 000m3/yr.

Hereby:; ‘
100m : channel width
14, 500m Nam Trieu channel average length indicated as shown
L in Fig. 6-3-8.
1,745m_: Average dredged thickness in 1990 to 1992

Comparison of analyzed sedimentation volume with actual
dredged volume in 1983-1992:

AnalyZedgsedimentation volume = 3,545,000m3/yr. x 1l0yrs.

35.5mil.m3

I

Inadequate dredged volume x 10yrs. +
Actual dredged volume
=-10.2mil. (1,015,000m3 % 10yrs.) m3 +
S 25.2mil.m3
= 35.4mil.m3

AdtUai Volumé

H

Base.of the channel bottom for analyzed sedimentation volume
was considered in a rectangular section with the channel width
as its base, it could be assumed that the element of slope
gradlent (1:15) was included.

Since the above analyzed,sedlmentatlon volume coincided with
the actual volume, the hypothetical trend line was assumed to be
sufficient. As the actual resulting figures, the hypothetical
trend line, reflect natural conditions such as ocean currents and
typhoon were pOSSlblY included.

c) Informatlon records from TEDI'reporL

Sedimentation volumes ‘in the Nam Trieu channel in TEDI's
'"Channels of: Present Hai Phorig Port' are listed in Table 6-3-12.
(For details, sée the attached appendix.)
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Table 6-3-12

Case (¢) of Sedimentation Volumes Estimated by TEDI
Section -5 0m 5. 5m ~6.0m <6.5m —T.Qm
ST14-5T15 666n3 1,069m3 | 1,512m3 | 1,925m3 | -----
ST15-END 1,793n3 2,873 | 3.215m3 | 4,071m3 | -----
Total 2, 459n3 4, 440m3 | 4,727n3 | 5.996m3 | €, 965n3

'd) Using the rate of average speed of Sedlmentatlon in the river
areas (II)

‘The ‘access channel in- the rlver areas is abcut 20km long
In the past, dredging work has been done almost entlrely in the
Cua Cam River and the Bach Dang: River was dredged only in 1989-
1990. The total dredged volume in the river areas amounting to
770,000m3 is less than 25% of the Nam Trieu after 1983.

The rate of average sedlmentatlon speed was. calculated as
follows.

The method of calculating the total sedimentation volume in
the Cua Cam River from 1983 to 1986 was determined from sounding
records between 1983 and 1986 adding the dredged volume during
these periods, and the results d1v1d1ng by 4 years.

Dredged volume in 983- 1986 2,351,000m3 (Table 6-3- 6} .
-Sedimentation average thlckness of Cua Cam River: 0.83cm
(Table 6~3~13) and total sedlmentatlon as shown in Figure

6~-3-9
Average channel w1dth calculated by (100mx3yrs. + 80mx1yr )
- dyrs. = 95m

Cua Cam River length 7,750m
Sedimentation volume between.1983 and 1986 95mx7 750mx0. 83m

611 000m3
Total sedimentation volume = Dredged volume + Sedlmentatlon
' Volume
= 2,351,000m3 + 611,000;3
- = 2, 692 000m3
Therefore; Rate ‘of average _ sedlmentatlon. “volume/m:
2,692,000m3 - - 4yrs. ~ 7,750m = 95m3/m (per 9b5m width)

Calculated ‘sedimentation volumes in the rlver areas are
shown in Table 6~ 3 i4.

Table 6~3H14 Case (d) of Sedimentation volumes

Area Cua Cam Bach Danh .
Depth Distance. Kidth Bedimenta, Distance - fidth - Bedimenta.
: (m) (m) . . [ (md): ) . (m) | (md)
-5, 0m 2, 100 80 | 168, 000 300 |- 100 | - 30, 000
-6. Om 7, 800 803 608,000 5, 600 100§ 560, 000
-7. Om 8, 100 80 |. 648, 000 7, 000 100 [ 700, 900
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@) Turning basin
: Calculation sedimentation volume based on same river areas

rate.
Turning basin and berthing areas: 630m x 250m x 95m/95m
' = 157, 500m3
Quay wall channel area: 580m x 50m X 95m/95m
= 29,000m3
Hereby,-'

In- the above -630m dis the -length of the turning basin,
1nclud1ng berthing area and its width is 250m while 580m is the
length of the quay wall channel with 50m width that requiring
dredglng work at -6.0m. Areas other than the above have a depth
of -6.0m or less at present due to non-sedimentation area by
strong current speed.

5) Determining sedimentation volume
Analysis of the sedimentation volumes summarized from (a)
to (d) as shown in Table 6-3-15.

Table 6-~3-15 Summary of Analyzed Sedimentation Volumes

Unit:1000m3

Area -Nam Trieu Nam Trieu Nam Trieuw Cua Cam  Bach Danh
éthod (a) (b) (c) W |
‘Pepth T
-5 {m 3.200  3.290 2,459 168 30
-5. 5m 4, 200 4,060 [ 3,440
-6, Om 5,100 | 4, 940 4,721 608 560
-5, bm 6, 000 6, 080 5, 996 o
-7. 0m 7, 000 7, 290 6, 965 648 700

The above results induced us to determine sedimentation

volumes with assumptlon at various case studies depths as
follows. :

Table 6-3-16 Determination of Sedimentation Volumes

o L Unit: 1,000 m3
Section -5.0m -6.0 m -7.0 m

Nam Trieu 3,290 : 4,940 7,290
Bach Dang _ - 30 - 560 700
Cua Dam 168 608 648
:Bésin _ ] 190 Not Estimated
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6-4 Improvement Plan : o
6-4-1 Determination of - malntenance dredglng depth

To provide improvement plan for access channel and basin is
shown in Flgure 6~-4-1, : :

1Pragsent Vessel Distribution

Vessel Size used for
‘|Access Channel Design

Vessel Size Forecast!l——— Intention of .:|—
Hai Phong Port

Draft

‘{Restriction of Channel
- Navigation Control
Vessel Squat | |Channel Alignment/wid.
Bottom Allowance| |[Navigation Aids .
— Tolerance of Location

Measurement
Envlronmental _ Tidal
Restriction —1 Operation
Topographical
Geographical
Oceanographical Tldal
-Conditions
1 Proposed Channel Depth
. - | by minimization of
Proposed Channel Depth Total Cost:
by using Vessel Size : : Initial Dredging
Maintenance Dredging
-+ Freight Cost

Examination of Maintenance Possibility

Initial Dredging Volume . Maintenance Dredging Volume

Dredging Plan Countermeasure of Siltationj—

Initial Dredging Cost Maintenance Dredging System|No
Yes

Determination of Proposed Channel Depth

Figure 6-4-1 Decision Flows of Proposed Access Channel Depth
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To provide a channel 1mprovement plan the vessel size and
its draft described in chapter 4-3 were used. Bottom allowance
(rate of squat and underkeel clearance) of navigation in the
access channel was determined by present nav1gatlon figures and
natural conditions.

Subsequent decisions on the frequency of the navigated vessels
size, considering the tidal operations lével, enabled to
determine the channel depth required by the vessel size

The channel depth required by vessel size was included in -

the study of initial dredging wvolume, dredging cost, and such
questions as whether initial dredging depth could reach the depth
~determined and if its depth could be maintained each year,
If the above studies was not possible then the channel depth will
be adjusted by, changing the conditions for tidal operation level,
the same procedure would have been repeated until a point the
goal was reached wherein mainfenance was possible.

Cn other hand the optimum channel's depth considered on
total minimum cost such as dredglng cost, cargo transport charges
fee.

Accordlngly the goal p01nt will be found out from comparlng the
above -studies.

(1) Vessel size and its draft
As described. in chapter 4-3, a 10,000 DWT, 8.3m draft and
140m-long vessel was regarded as the vessel size,

(2) Botton allowance _
- Bottom allowance was determined into the following factors.

1) Rolling and pitching tolerance' Dy

The effect of wind and waves was analyzed by r@ferrlng to
the natural conditions stated in chapter 6-1.
The frequency of strong winds (exceeded 10m/sec) was only about
3.3% and so the influence of wind assumed negligible. The wave
fréquency was, more than 82% exceeded 0.5m in height. Wherein,
vessels were assumed to pitch and roll at half the height of the
waves analyzed. Thus, DW=0.2bm

" 2) Trim and squat tolerance: DR :

The rate- of sguat calculated from the Froude nunmber varies
which on vessel's size and its speed as shown in Figure 6-4-2.
The figure indicates that the higher the speed the larger the
Froude number, and that the ratic between the rate of squatting
and ship length also becomes larger.

In case the vessel speed navigated at about 8 knots in the
access channel. Then,

Froude ndmber Fn = : v = 4.1 = 0.11
SR J/LPPG /140 % 9.8
9.'5m A
_H/dl— —gtéa— = 1.1
Hereby; N
V.. : Knots (8 knots)

LPP: Vessel length (140m)
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G :  Acceleration of gravity
H/d: Channel depth/draft

Readlng -from dlagram 1ntersect10n of H/d bow llne (1.10)
and Froude number 0.11 itg result is 0. 33 : : :
Therefore, dr = 0.33% x LPP

= 0.33% x.140m
=-0.46m

v : mummm 130

e
=2
7% oo .

(.ﬂ'ﬁ"!?ﬂ:ﬂ:)/ Lap )

150 ] 1 L 1 | 1 !
B e T R R R
VA VI Fas= Vi oo : -
i) ’nu M E30my, ¥y M e
VARG, SkOm)
fJ. 1[1))01:£|)Ul!.(ln/su')

Flgure 6-4-2 Nav1gatlon Speed and Rate of Squat

3) Marine geological tolerance* Gt

It can be concluded in Chapter 6, natural conditions and
channel navigation, that the channel bottom is made up of light
mud  (its density: 0.12g/cc). Therefore, the bottom allowance
does not include this factor figure. : :

4) Bottom allowance
Bettom allowance

bBw + Dr + Dt
0.25m + 0.46m + Om
0.7m

LU |

(3) Tidal coperation . Ca S

At detailed in Chapter 6-2, it is important to determine the
movement of tidal level on vessel s sizes in de01d1ng channel
depth.
Tabular data on tidal levels, obtained through.harmonlc analy81s
on Hai Phong port were eorted out to tabulate tide frequencies
for a period of one year in relatlon to tidal levels and time
bands (Table 6-4-1). :
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Table 6-4-1  Freguence of Tidal Levels and Time Bands

Tide Distribution Table by Tidal Level and Time Bands (1994)

" ime Bands . Jess 1 b ) Gver l.h ~ Dver 1,5h - Dver 2h . Dver.2.5h - [ver 3h
: Freq. T. hours¥reg. 1. hoursfreg, T, hoursFreq. X, hoursFreq. ¥, hoursfreg. I hourd

Tidal Level : . E : . L 5 :
Dver 350cm | 2% 1.5 12 28] 15 27) 9 a4l 6% M| 1i .3

Dver 300ca | 2} ._1.2_3..5,....93.!. 126 98811221 58k _.1.1.,5. ..... 966 1 105 538

ll.g = era -
0:5% 0. 0435, 18 0. TR 5% 6. T3 k6 ORI B . 5. 8% 6. 14

bve 250cn | 0 0]243% 1816|242 1815 | 2421 1815 238§ 1807 2363'1801

0.0% 0.0%66. 6% - 20. TXh6. 3% 20, 7%66. 3% 20, TS5, Z%c 20.6%64. T% 20, 6%

0.0% 0,094, 2% 43 3003 4% 43. 203, 4% 43,2483, 4% 43,2%93.4% 43 2%

Der 200cm |0 - 0|344 3783|341 3786 aan} a7as |31 aves | aap | a7

: Source These flgures are obtamed from the calculatmn by using a computed tidal analysis.

=0 .
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In the above table, figures under 'Freq' indicate number of
times each tidal level occurred.
'T.hours' represent the total hours during which tides higher
than that level occurred, and 'Time bands' are the lengths of
time during which tides above that level occurred.

The length of the access channel and time lags (See Figure
6-2-2) of tidal levels are taken in 2.5 hours will be necessary
for tidal operation.

TO begiﬁ with, the tidal operation allowing port entry on
most days was found to be . above 2m (mean sea water level)

{(days/frequency 93.4%), by getting over 2.5 hours as time bands
from the table. -

(4) Detérmination 0of channel depth from vessel's size

From (1) to (3), channel depth determined by vessel's size
as follows. . ‘ ‘

- 10, 000 DWT vessel's draft. ~8.3m

Bottom allowance : . ~0.7m
Tidal Operation . +2.0m
Proposed channel depth - :  -7.0m (Initial examination

results)
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{(5) Imnitial examlnatlon of maintalnlng channel depth , .
Referring to Tables 6-3-5 and 6-3-~16 in Chapter 6- 3 the
initial dredged volume is 8,550,000m3 in  -7m channel depth and
‘1ts necessary to maintain dredged volume of 8,640,000m3. -
Therefore, “total dredged volumes is the Jnltlal dredged volume
plus maintenance volume because of the sedlment transport has
been. ‘continuous during a construction perlod
Assuming that dredging work will take ‘one year in mlnlmlzed
maintenance volume, the volume comes. to 17,190,000m which is
unrealistic in terms of construction period and its cost.
The dredging volume necessary to maintain the -7.0m channel depth
is difficult as clear enough wherein comparlng' to the past
malntenance dredged volumes . (Table 6-3-6).

FOllOWlng the flowchart of Flgure 6-4-1, the tidal operatlon
to be made used of was reconsidered. . By reasonlng that a planned .
vessel's size of 10,000 DWT would not enter the port each day,
thus in - future frequency of a 10,000 ton class vessel entering
the port (about 316 times) was calculated at about 38%of +the
total (821 times). Therefore 3m (days/frequency 32%) was chosen
as’ tidal ‘operation. - o :

Accordingly, the channel depth (final examination) determine
by the vessel's size should be corrected as fol]owe,

10, O00DUWT vessel‘s draft: ~8. 3m
Bottom allowance 0 =0.7m
Tidal operation’ i +3.0m .

Proposed channel depth j—6 Om (Flnal examlnatlon)

If the malntenance dredging volume is at a channel depth of
~bm, there is no problem with either initial dredging or
maintenance dredging. In this case, vessel of 7,000DWT class
(draft: 7.4m) enter the port most days as shown in Figure 4-3-7.

(6) Total minimum cost : '

In case of total costs were assumed: for each channal depth
Total cost means the total of expenses incurred for initial
dredging and maintenance dredging . (one year) and freight cost of
each vessel cargo demand volume in the target year.

- For the sake of convenience, the following conditions and
hypothesis were set. : ' ‘ o

a) One ship type was chosen for each channel depth 'and it was
assumed that all cargoes were carried by this ship. :
Conditions for entering the port were: full 1load:  tidal
operation; +2m; bottom allowance of 0.7m. The vessel's size for
each channel depth were: 2,500 DWT for -4m (full draft 5.3m),
4,000 DWT for -5m (6.3m), 7,000 DWT for -6m (7. 3m), and 10,000
DWT for -~7m (8.3m), all taken from the Design Draft Dlagram.
Regarding the 1992 net freight volumes 50% of the deadweight
tonnage was assumed to be frelght for transport.

b) The duration of each voyage was assumed to‘be 15 days.
o)'Referrlng to Chapter 4, the frelght was d1v1ded 1nto 1.2

million tons of containers and 3.5 million tons of general goods.
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d) Following démurrage rates were used as freight.

Table 6-4-2 Demurrage Rates by Vessel Types

|Vessel Type (DWT) 3,000| 5,000| 7,000|10,000

Freight Cost ($/day) | 4,000| 5,080| 6,200| 7,800

Container  ($/day) | 5,000| 6,500| 8,100]10,500

The above rates were assumed for each of the representatlve
sizes of general freighter on the basis of a Japanese shlpplng
company's - computation.-

The results are shown in Figure 6-4-3. It is known that the
total cost tends to rise when the depth deviates from -6m. This
is interpreted as follows. The freight decrease as the ship size
increases. Nevertheless, the freight ratio between the 7,000 and
10,000 DWT classes corresponds substantially to their tonnage
ratio. ° There is thus not much sense in spending money on
dredging to accommodate large vessels.

Although the above computation was made.under certain conditions,
again it was concluded that -6m was an adequate depth.

Optimum Chanrnel Depth
Minimum Total Cost

ot

229

1507

223

wau iy

{($8N}

Channzl Dzaih {m)
~— Total Cesi - Dredging Cost - - Total Fraignt

Figure 6-4-3 Optimum Channel Depth Minimum Total Cost
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(7) Determining maintenance channel depth _ : . R
. Form the above, the maintenance water depth was determined
at -6m. ' ' ' '

In this channel depth, vessels can. enter the port at the
following frequencies. ' ' : S .

Table 6~4§3 Freqhéﬁdy'of Vassels Entry into Pb£t wi£h_;6.0 m

Type . - Full Draft _.Tidalr Fféquency
10,000 DwWT - 8.3 m #3.00m 32 %
7,000 DWT 7.3 m +2.0m 93 §
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6-4-2 Dredging Method

(1) Present Condition '

1) Dredyging locations and its perlod
' The places needing dredglng at a channel depth of -4.1lm are
an approximately 15km long section in the Nam Trieu channel area
and a 7km long section in the Cua Cam River.
The dredgers being used are a trailer suction hopper in the
former and a grab dredger in the latter.

Dredglng work was done before and after the rainy season,
i.e., April to May and October to December, Thus, dredging work
has been carrled out twice every year from 1982, when the Dinh
Vu dam was: ‘completed, until last year except in 1991
Assuming the dredged volume before the rainy season, dredglng
- work is believed to be necessary after the rainy season this year
(1993). - Since the above ‘dredging system was established, a
change has‘been seen in the sedimentation mechanism triggered by
the construction of the dam, and the sedimentation volume has
also increased. : -
Dredging work after the ralny’seasbn indicates a conceptual
shift from dealing with a change in natural conditions to just
dealing with a change in sedimentatlon,

The flrst dredglng (before rainy season) of this year, from
May . to June, ended with an average dredged . volume of
250,000m3/month, resulting in a cgnspicuous decline in dredging
efficiency.
Since the work-was done immediately before the rainy season, it
directly effect sedimentation volume corresponding to 100%.
This is desirable in this dredglng method carried out in dealing
with sedimentation.
Nevertheless, considerlng the occupancy of the channel (i.e., new
dredgers to be engaged to maintain a certain level of dredging
efficiency) and in view of safety navigation which threatened by
unfavorable oceanic phenomena, dredging work should be finished
before the beginning of the rainy season, or by the end of June
at the latest, even if the largest traller suctlon hopper engaged
in this country up to this period.

“In case of latest dredging work before rainy season
contracted a lOad volume of 500,000m3 from May 5 to June 25.

2) Dredglng method
The process methods for dredging work at the Nam Trieu
channel section were as follows.

i) . The dredging area was determined on the basis of Marine
- Safety's soundlng results, and the amount of load to be
dredged was also decided accordingly.

ii) Positioning of the dredger is only in the initial stages,

. by guiding with three transits on land.

iii)At  that time, the captain confirmed the p031t10ns of
‘nav1gat10n buoys in the nelghborlng areas and the dredging
direction by means of a compass.

iv) After the position ‘and angle .of dredger confirmed, two
" ladders were . -lowered together to start carrying out
‘dredging work. In this way, the process did not entail in

determining the first ladder line as a guide throughout
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dredglng work

v) The dredging depth was controlled by u31ng ‘a tidal table
record (Hydrometeorological Service) 1ndlrectrly by actual
readlngs of tide levels: (This 1nformatlon was ~obtained
from an interview with the captain of a’ natlonl dredglng'
corporatlon s dredger on board. )

Flgure 6-4-4 shows the cross section of the Nam Trieu
channel in October 1992 to May 1993
Although it is not a’l dredging work dlagram 1mmed1ately after the
dredging, worklng condltlons 1nclud1ng pcs1tlon1nq, dredged.
depths,  etc., can be agssumed to trace the captain's way of
executing the work . It can hardly be called an. efflc1ent
dredg;ng operatlon. :

3) Tlde gauge : ' C

. An automatic tide gauge 1nstalled by TEDI at Hoang Chau in
- 1992 has recorded tide levels of the channel, but the records
have not been used for dredging work.

4) Inspectlon survey : :

In the inspection survey of the Nam Trleu area Wthh was a
partlcularly in difficult zone, two tran81ts on land and one at
sea (Aval). gulded the dredger. the’ cuttlng line. (p051t10n1ng)
was ‘widthwise in the,channel, on the basis of the. preliminary
reference angles caLCulated The distance between the boat" and
the transits on land was about 10km. The angle to the breadth
of the channel was reduced ‘to less than 5 degrees at a point 500m
away'from Aval. These factors tend to produce an error exceedlng
a dredglng tolerance of 2m on the crossing p01nt of surveys. '

In the other area, survey llnes were also “used by:three
tran81ts on. land ' ' : :

~ After the dredglng work has been completed a pre- 1nspectlon
survey was carried out by the dredging company. Then  a
inspection survey was conducted in the presence of the Port
Bureau, and the load volume was calculated to check out its
acceptance. When Hai Phong Port was in charge of execution
management in the past, the dredging work was accepted in two
days after the inspection survey. In case ‘of this time, there
was a onemonth delay between bringing the dredger and the
carrying out the work period, and it is supposed that dredglng
work was still in progress immediately before bringing . the
dredger, ‘ o '

Because in the surveys by both parties, errors come'out from
this situation. Dredging work ‘and 1nspect10n surveys were
repeated without a clear conclusion -up: to the flnal acceptance

The channel surveys conducted from fOur times to six in 1992
and its results were used as prellmlnary basis of measurements
for dredging work. Therefore, comparing with above survey and
dredging perioed it i1s not related__w1th.‘each other, despite
sedimentation occurs in between. Volume of dredging to be added
for the maintenance. dredging work was excluded.
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5) Dumping area : o :

Up to 1991, dredged materials were dlsposed of_anywhere more
than 500m away from the access channel. However, the study on
sedimentation carried out by UNDP and TEDI revealed that dredged
mud from disposed materials drifted back to the channel bottom.
Due to this reason, the disposal area was decided to position 1lkm
to the north of the No.0 buoy with a depth of -~3. 6m to -4.9m in
1992. . ,

(2) 'Imp‘rovement plan for dredging method

1) Improvement of dredglng efflolency

a) Dredger : :
Mechanical aspects such as the englnes and pump capacity of

individual dredgers: are not covered in thls report.

An 1mprovement_1n.the efflclenoy of_the present dredging
working conditions and its method is considred..

A direct impact to raise dredging efficiency is to decrease
over- dredglng volume. For this purpose, instead of existing
positioning system of the dredger an automatic: positioning system
device is reguired, and dredging work should be done with an
assured tide level. .

Thereforée it is necessary to;

i) ~ Over-dredging should be decreased and an automatic
- positioning system should be installed. '
ii) To improve the management of dredging depth two . tidal
stations should be installed in the access channel 1nstead
of calculating from tide table book.

b) Startlng locatlon and boundaries

In the Nam Trieu channel, three blg bottom waves are
produced between the curved peint (ST15) and the No.0 buoy. The
distance are measured at around 2,000m and 5,000m as well as the
curved point, although it remains unknown if there is any change
in the former two positions before and after the rainy season.
Accordingly, the dredging work should be from the ourved 901nt
toward the No.0Q buoy. _
This method will reduce a change in the ve1001ty of current
caused by waves when dredging enlarges the dimensions of the
section, so that the distance in which the wvelocity of currernt
remains constant can be extended, the positions where waves are:
produced can move toward the No.0 buoy, and the occurrence of
waves can be suppressed. o

In the river area, fine silt are (sediment transport) moved-

by the river current speed and a flow caused by tide level
‘difference. Near.the curve (ST.7) of the Bach Dang River shown
in Figure 6-4-6, the ratio of velocities between the fair and
counter currents is 1:1 before the rainy season (April to June)
according to TEDI's 1992 observation data.
During the rainy season, the fair current becomes three times’
faster than the countercurrent. As dredging work has not done
during the rainy season, the movement of fine silt due to the
river current speed and tidal level difference will be unchanged
and will not affect dredging work.
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c¢) Daily reports for dredging work :

Daily reports concerning dredging and engines such -as
dredging position, dredging volume, operating hours, dredging
hours, suspension hours, and operatlng hours of engines should
be prepared These reports are useful for identifying the q01l
condition and help increase dredglng efflciency

Data should also be accumulated 'to idehtify the
characteristics of individual dredgers. This will eventually
increase the amount of dredged materials. '

2) Dredglng schedule._ _ '

. For the period of this 1mprovement channel . plan {~6.0m
'dredging project), see the item (3) "Basic dredging plan" below.
For the period of ‘maintenance dredglng after the completion of
thlS progect see Chapter 6-5-1. ”Malntenance Dredging System".

3 Establishment of actual readlng of tidal level

Since no actual reading of tidal level for dredging work has
been established vet, in the access channel it has to obtain two
references levels, one  for the Nam Trieu area to the Dinh Vu
‘canal and the other for the rest of the channel i.e., from the
canal to Hai Phong Port. ‘Both levels will be set based on the
reference plane of Hon Dau. The reason for dividing the channel
into two is that the data on average water level, current speed
and flow rate at each observation point in and around the Dinh
- Vu section shows that the water levels on both sides of this"
topographically narrow section differ subs tantlally during the
rainy season as obtained by TEDI in 1992,

TERI's 1992 observatlon on the stage, velocity of: current
and flow rate and shown in Figure 6-4-6 and its current speed
continuously in schematic dlagram in April and July as shown in
Figures 6-4-7 (!) and (II)
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Table 6~4-4 Referency Level for Dinh Vu Channel
and Bach Dang River .

Preiod of Cua Cam Dinh Vu Bach Dang
Obsevation River Canal’ River
4/17-4730° 92 2.10m 2.02m 1.99m
5/28-6/10" 92 2. 24m 2.12m 2. 11n
1/26-8/ 8792 | - 2.52n 2.52n 2.13m
Source: TEDI
Table 6-4-5 Current Speed and Flow Rate

Preiod of Cua Cam Dinh Vu Bach Dang
Obsevation River Canal River
4/11-4/30°92 | - 0.0%m/sec 0.08m/se¢ 0.07m/sec
Flow Rate 174m3/sec 91m3/sec 211m3/sec
5/28-6/10" 92 0.23n/sec 0. 23n/sec 0. 11n/sec
Flow Rate 47T1nd/sec 310m3/sec 1, 151n3/sec
1/26-8/8 " 92 0.75m/sec 0.8%m/sec 0.42m/sce
Flow rate 1, 570m%/sec 1[530m3/sec 2.166m3/sec

Source: TEDI
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4) Systematization of inspection survey

a) Survey in general

i) In.the pre and post surveys which serve as the source for
megasuring dredged volume, measurements are made in every
50m on the same survey llne instead of existing from 70m to
100m.
In this process it allows to  observed the time rate
series, of changes of sedimentation in each séction.  If a
survey track deviates more than 2m from a planned survey
line, this survey must be performed again.

'Therefore above survey system is propose by wusing an
automatic. posrtlonlng and diagrammatical device system are
required.
To further incdrease the survey accuracy, a surveying ship
(250HPx2) should be introduced. It should preferably be a
dual propeller boat capable of maintaining a speed to
, 2m/sec. or above, eénabling control of a slope survey, etc.
ii) The planned survey line should extend making a right angle
with the channel allgnment.

b) Inspectlon survey

i) A inspecticon survey is carrled out immediately after the
completion of dredging work and/or on a part of dredged
area.

ii) An official channel survey follows. In addition, the entire
channel is surveyed every month instead of existing numbers
of survey and its resulting depth is announced. The
official survey serves as the checking function of channel
condition as well as the dredging work.

9) Dredging work. management system

i) Daily dredging reports submitted by a dredging contractor
are  maintained and filed for later wuse in analyzing
sedimentation, etc.

ii) To maintain channel depth the dredging volume is analyzed
‘and determined in advance.

.]ll)In the contract, the volume calculated in the same process

including tolerance is followed.

{3) Basic dredging plan

In this project, initial dredging and its period of
maintenance dredging work are planned to be carried out
simultaneously.
If in case of dividing a two-step execution plan is adopted, it
will lead to an increase in sedimentation volume that existed in
separate period. Therefore optimum execution plan should match
the rate of speed of sedimentation, considering suspension during
the rainy season, and deal mainly with an increase in depth
before the rainy season and increasing sedimentation after the
rainy season, so as to reach the planned depth one year from the
start of dredging work as minimum. (See Figure 6-4-9)

Basic dredging plan is discussed herein.
1) Conditions

i) the dredging volume includes initial dredging and
sedimentation during the execution of dredging work.

—185—



i1} The dredging period -1s one yeatr-:from the start.. .

iii)Over-dredging is not taken into calculation since initial
dredging wvolume cannot be - dJstlngulshed from volume ‘of
sedimentation.

iv) The dredglng volume of -6. Om is Shown in Flgure 6 4 6

Both of them were calculated on- the basis ‘of the: Soundang
results of June 1993, and its dredging work are to be changed
substantially by sedlmentatlon and malntenance dredging work in
.the future. Therefore, finalization of depth sounding will be
‘done in coming 1mplementatlon stage. : :

Table 6 4- 6 Dredglng Volumes

‘Section Initial DV. Sedime. V. | Total

i ."_ (m3) . (m3) }.: - _'(mS)
Basin (Hai Phong) 920,000 |- 190,000 | 1,110,000
Cua Cam _ 290, 000 610,000 ' 900,000
Bach Dang | . 770,000 1,720,000 2,490,000
Nam Trieu 2,660,000 3,-'78_0,09_0- _ 6,440;bd0
Total | 4,640,000 | 6,300,000 | 10,940,000

2) Implementatlon lelng : = S
The ' dredging work operation perlodc of 1990-1993  were
‘divided into two before and after the rainy seagon. The coming
rate of sedimentation volumes were sum up. and dredged averages
rate are expressed in percentage to obtain an average dredging
volume of 2,140,000m3 in above period as shown in Figure 6-4-8.
The present dredging work period operates for four.months,
two months each before and after the rainy season. The figure
6-4~8 shows that throughout for one year, dredglng volumes failed
to reach the coming sedimentation.
Particularly, the channel depth could not be malntalned durlng
from July to September. (For reference, lines are drawn 23% above
and below sedimentation of 500, OOOm3) :
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Hence:

The channel depth should be malntalned the follow1ng points

as noted.

i)

ii)

Dredglng work should bhe cmrrled out based on seasonal
conditions.

Basically 1n.malntenance of dredging work, unless: 90% of the
coming sedimentation volume should be completely'dredqed by
June (before the rainy season).

If not so, the channel depth can not p0331bly majntalned-
(See Figure 6-5-1. "Malntenance dredglng system', )

But. “in this implementation plan should be carrled out
matching the rate of speed of Pomlng sedlmentatlon as a
minimum. (Figure 6-4-9)

111)Dredg1ng work should be carrled out for a period of nine

months from January to June and October to December.

2) Dredglng depth

The dredglng depth befoxe the. ralny season ig meant to

compensate for the suspension during the rainy season, ‘presumably
requiring 20% of the annual sedimentation volume analyzed (See
Figure 6~4~9) The mainténance dredging depth in each area is
shown in Table 6-4-7. The dredging depth after the rainy season .
is also 20%. ' . '

Table 6-~4-7 Required Volume before Réiny'Season

Area Sedimenta- Readlng ' Before Rainy{Distance
_ | tion Volume |Percentage | - Season _
Basin Area 190, 000m3 20 % 38,000m3|:  1,700m
Cua Cam Area . 610,000 20 122,000 | 7,600
Bach Dang Area|l,720,000 20 _ 344,000 | 5L6OO
Nam Trieu Area|3, 780,000 20 756, 000 13, 200
Hereby;

Over dredging depth before rainy season
Required wvolume
Distance
Channel width

I

I

The calculation results are shown in Table 6-4-8.
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“ Table 6-4-8 _Proposed.bredgihg'Débth‘.

Cua Cam | Bech_ eNem‘Trieu
Over Dredging | -0.2m _0.61m = '~0;57m_‘
Proposed Depth - 6.2m . 26.61m 1 ~-6.57m

3) Dumplng area T
The 1ndlcated dumplng areas do not have enough capa01ty to.
- accommodate the dredged volume up to 1998. Hence, the dumping
area shown in Figures 6-4-10.(1) and (2) have been added Their
capa01t1es are listed in Table 6-4-9, :

Table 6-4-9 Capacities of Dumping Area

Dumping Area Spase Existing Bank Capacity Allowable |-
. o .. " Capacity
1000m2 - {m) Cm) [C1000M3) | C1000m3)

Basin Area - 235 [ t1.5~2. 0 45,0 728 600|
Bach Dang Arca 6,283 [ +2.0 5.0 18,800 13,200
Nam Trieu Arca- 6, 1201 -4.5 -2.0( 15300 15,300
fotal 12, 538 . 34,828 | 29,100

4) Dredger fleets -

The. dredging working area is divided into the following four
areas, and suitable fleets are assembled for each areas so as not
to disturb channel traffic. - After positioning in a good
condition the work starts to carried out.

Turning basin: In this area, the safety of navigating
vessaels should be maintained durlng their turning and berthing
operation. As a grab dredger is employed so that it can easily
spot other ships' movements.

And discharge dredged materials on the river bottom and ‘pumped
up into the dlsposal area.

Cua Cam River: The dredging work extends over the entlre
river area and the dredged depth is rather shallow. In this
case, trailing suction hopper dredger can be used efficiently and
a dumping area is provided in the planned dikeé in the Bach' Dang
river which also for reinforcement of the zone. . As the depth of
dumping area is too shallow to enter a trailing suction hopper

dredger a secondary transport (cutter suction dredger) is also
used. : :

Bach Dang River: In this area, dredglng areas .can be
defined to some extent and the channel depth (-4.0m) has a
sufficient width of 300-500m. A cutter suction dredger can be
used - the above dumping area directly or indirectly will work out
efflclently.
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Nam Trieu channel: This area is limited due to dredging
periods and natural conditions. In view of the safety of channel
traffic and use of an offshore disposal area, a trailing suction
hopper dredger or a cutter suction dredger is combined.

The trailing. suctlon hopper is con31derable in thlb area.

The assembly of the above fleets is tabulated in Chapter 9,
SectJon 9-4-3, . .

(5) Schedule ‘
Dredglng schedule is ‘'shown in Table 6~4-10

Table 6-4-10 Dredging'SCnedule
Dredging = Schedule - For ~ -6.0m

L , 1395 1995 - 1996

Deseription  Puantity 1z 3] af 5] 6f 70 8] o[ 1o uf 1af 1] 2

Channel * 1000m3

-6.0m

Hobilization

Burvey

Nam Trieu B . ===m===moohoooosfzszuoonso —ooo=SmsoosEsssooEpooosmmoeseg

Initial Dﬁ 2,660 . 400 400 400 400 400 400 260

Sedimentation - 3,780 260 400 400 600 600 B0 500{ 200 80

lach Tlang _ meszsssssssssssssssz=szz s===ss======au=

‘Initial - 710 17 175 175 175 70

Sedirentation - 1,720 ' 320 350 350 [ 350 330

‘}Qng Cam . Sosmmmomm o s=msssanmessopoosooTsoomT

Initial 290 . 135 158

Sedimentation 610 o o ) 165 155 [ 156 145

Bas]_n o . smoszzossssEEmIsSSSEoOSE =gesrsssEnssSoIospRosroapoEsns

“Initial - 920 : 50 145 145  idb 145 145 145

Sedimentation 190 . 145 45
0t 10,940 | 0] 0] 895 L. 120 i.256 0.4751 01 o] 010,535 {1,650 15101 850 [ 720
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6-4-3 Environment for Dredging Work
For the dumping area (Figure 6-4- 10) in the basic dredging
plan, the follow1ng environmental con51deratlons have been made.

(1) Basin dumping area (in front of the“main port)

This area is under the control of Hai Phong City. As seen
in Figure 6-4-10, there are paddy fields, a lobster farm, etc.,
behind it, but they are separated from the dumping area by 2--3m
high earth banks (stone-covered on the river side). The banks
enclose the dumping area.  Some part of it has already beéen
reclaimed in the past which forming a piece of land of about +2m
in height. The rest is marshy ground covered by weeds and trees.

No specific environmental problem has been encountered. But
care should be taken to protect the neighboring areas from
dredged material by the method of dredging work for a secondary
transport {(cutter suction dredger) in discharging material on the
river bottom and pumped up into the disposal area. There is a
intake feasibility located opposite the No.1l0 berth for using
water to the farmland and nurseries behind the area. Another one
is said to exist, although it was not found in the last survey.
Even though they are far from the disposal area, precautions are
necesgsary to prevent any problems.

(2) Dumping area in Bach Dang area

The area 1is administered by the Harbormaster, and the
channel management and safety are the responsibility of Marine
Safety. A dumping area needs authorization from both.

Fishermen's stationary nets were seen near the No.31 and
No.25 buoys, but they were not large ones. As all fishing in the
channel area has to be authorized by the Harbormaster and Marine
Safety, and the handling of fishing in the area also needs to be
authorized by both of them.

The silt pond is necessary to c¢onsider as much as'possible
in order to reduce area by over flowing from dumping area
discharging to river.

(3) Dumping area in Nam Trieu channel

This area is at sea and is controlled by the Harbormaster.
The dumped material should be prevented from drifting back to the
access channel.

(4) Dredging work

Except water quality standards, there are practically no
environmental standards concerning materlal dumping and dredging
work. In view of such facts as no taklng of water from the
channel, the high rate of turbidity of rivers most of the year,
and the dredging currently under way, authorities appear to be
taking no noticeable measure against turbidity. No particular
problem concerning turbidity is expected to arise from dredging
work.
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Dumping Arcas

Basin dumping area

Right: Existing dumping
arca

Left : Proposed dumping
area

Bach Dang dumping
arca:

Dikes will be constructed
to define disposal area.

Nam Trieu channel

dumping arca

Dumping area will be
f proposed at a point on
| the sea far to the left.
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6~5 Study on Maintenance Dredging System
6-5-1 Maintenance Dredging
1) Maintenance dredging capacity
The ‘improvement plan proposes to study whether the present
dredging capacity can maintain the channel depth of the Nam Trieu
particularly, .in the maintaining the channel, and, if not to
introduce a new dredger. :

. 'Table 6-5-1 shows the dredgers owned since 1989 by Dredging
Company No.l (Hai Phong), the main entity carrying out channel
dredger work on Hai Phong port, and their performance. The
dredged volumes by the dredger Tau Long Chau are all from dredger
the Nam Trieu channel. :

Table 6- 5 1 Dredging Volume by Dredglng Company No. 1.
Unit:1000m3

D;edger Name Capa. 198¢ 1980 1691 1992 Total

Tau_Long Chau 5840HP | 1, 510 1,450 1,250 1,830 6,050

TCH2 ' 'ZOQOHP 380 | 550 540 | 990 | 2.560
Bss | tasom S0 380 130 220 | 1,030
TC54 | essue | . 340 220 180 180 | 1,020
Total s 2,610 | 2,500 | 3,320 | 10, 660

_ The discrepancy between the above dredging volumes and those
reported in Table 6-3-6 of Chapter 6. is ascribed to a deviation
from the caleculation method used in the inspection which provided
in the contract {to take a 10% increased in contract volume and
contract volume including an over-dredged volume under tolerance
whichever is smaller).

The figures under Table 6-5-1 are obtaln from later one.

The monthly average dredged volume is 490, OOOmS is shown in
Table 6~5-2. In view of the decrease in dredglng volume in and
~after 1991 (supposedly due to a change of disposal area, and the
dredged volume difference between before and after the wet season
which assumed to  have been caused by marine phenomena).
Therefore, a monthly dredging :volume analyzed is 440,000m3
considering the foregoing elements and its is used for the
succeeding. study.
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Table 6-5-2 Monthly Dredging Volume by:Téu*Long Chau

Year | volume (m3)| bredgsa | o 0% DYeRads | season

o o _VolUme_(mS)‘(Month) Volume {(m3)| E
1989 |- 1,000,000 1,510,000 3.0 - 503, 000 After
1990 | 1,150,000 | 1,460,000 | 2.5 | ,584<000f Before
1991 1,100,000,n 1,250,000 2.8 | 446,000 | After-
1992 | 600,000 | (650,000)| 1.5 | 446,000 | Before
1992 1,100,000 {(1,180,000)| 2.6 446,000 | After
Total 4,950;000- 6,050;000 12.4 - 488,000 '

Note; _The numbers in parentheses denote the aotual 1992

dredglng volume of 1,830,000m3 dletrlbuted acoordlng to
contract dredging ratlos.

2) Malntenance dredglng plan o ' C o

Maintenance dredging plan during and after 1996 has - been
worked out on the basis of rate of sedimentation in Chapter 6-3-2
"Sedimentation volumé in various depth".- The dumping area’ in
preceding 'Basic dredging plan' in thé samé chapter are. useful
until 1998. Therefore, such dumping areas will be used up to its
maximum capacity. After that, the Nam Trieu dumping area will
be utilized for all dumping. Based on earlier discussions, the
" dredging work with a maximum of nine months/year are oon51dered
as possible working months.

a) Dredger fleets
i) Nam Trieu area

This area required the dredging work before the rainy season
to cope with the sedimentation volume during the rainy season.
Unless dredging takes care of 35% of the analyzed sedimentation
volume, the required channel depth cannot be maintained. The
dredglng volume is 900,000m3/month thus, the existing dredgers
are inadequate and a new dredger has. to be introduced.

The new dredger is a. trailer suctlon hopper whose dredging
capacity is set at 90% that of the Tau Long Chau (440, 000m3 x 90%
= 420,000m3) in consideration of operating capacity durlng the
training period and some other factors

1i) Other areas (Ca Cam and Bach Dan Rlvers)

- For the other areas, the assembly of a fleet descrlbed in
6-4-2 'Dredging method' is adopted. The dredglng volume of the
Tau Long Chau, the biggest dredger in Vietnam, is the upper. dimit
of monthly dredging volumes for the member ShlpS of the fleet.
{Refer to table 6-5-3).
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Table 6-5-3 Dredging Volumes and Dredgers Fleet's Member

Yointenance Dredeing <6.0 m 1996 ~1998 . 1996 -1948

Description  uantity IR Y Y I Y N T T
* Nam Trieu x 1000m3] .

lop. Bredger 1 2,712 =anEas

Hop. Dredger 2 1,008

‘ub‘ 3,780 378

fach Dang S

$P_Drﬁget‘ 1 043 E===== szszianzsionrocomngoozes =zz===z

.‘aSP.D["EdH{!‘[‘ 2 ']77 . ' SooooznxzsSuRnmosYsoanss zoz===

Sub S L7200 | 166 350 350 350 332 172

King Cam- ‘

fop‘])rédge[- 1. ’ " z=mosaan Eos==o=oouusan =z

Gub . 5101 28 155 155 156 56 61

fasin. . ' :

AR Dredger S == s=====

Bub L1904 48 - 145

fotal 6,300 | 533f 59 | 770 36s Bo3cs Losi[ o]  of O] 6Lif 9] 0

b) Channel depth to be attained by maintenance dredging

Optimum execution of the dredging plan before rainy season
-in each areas will produce turning points in March in the dry
season and in June just before the rainy season, as seen in
Figure 6-5-1. these turning points indicate the channel depth
to be attdined. When calculated inversely from the rate of
sedimentation speed, Over dredging depth are required to be 10-
50cm up to March and 50-110-cm up to June, as shown in Figure 6-
5-4.
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Table 6-5-4 Required Over Dredging before Rainy Season

in March
.Area : Analeéd‘ﬁ Reading ﬁequired Distanée
o Sedimentation| Perce.’ Volume
Basin Area 190,000 m3 43'%_ 82,000 m3| 1,700 m
Cua Cam Area | 610,000 | 12 73,000 7,600
Bach Dang Area 1,720,000 | 12 206,000 5, 600
Nam Trieu Area| 3,780,000 | 12 ' 454,000 13,200

Table 6-5—5 Regquired over Dredging before Rainy Season

in June
Area Anélyzed Reading| Required Distance
Sedimentation| Perce. Volume
Basin Area 190,000 m3 43 3 82,000 m3 1,700 m
Cua Cam Area - 610, 000 .35 214,000 7,600
Bach Dang Area| 1,720,000 35 " 602,000 5,600
‘Nam Trieu Area| 3,780,000 35 1,323,000 13,200

Hereby; _

' Over dredging depth = Required volume > distance =
Channel width.

The calculation results are shown in Table 6-5-6.

Table 6-5-6 Proposed Dredging Depth

Dredging Basin Cua Cam |Bach bangjNam Trieu Remarks

Depth_ Area Area Area Area
Over- | -0.51 mj -0.12 m -0.37 m. | -0.35 m |Before Rainy
dredging Season

PropoSed ~6.51 m| -6.12 m -6.37 m -6.35 m - "

-

over- | -0.51 m| -0.35 m | ~1.08 m | -1.00 m |After Rainy
dredging _ _ Season

Proposed| -6.51 m| -6.35 m | ~7.08 m | -7.00 m -
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c) Schedule :
Table 6~5-7 isg the schedule of maintenance dredglng work
during and after 1996. If the dredglng volume fails to reach 90%

by the beginning of the rainy season (end of June), dredging work

after the rainy season must. be started in. August In the Nam
Trieu section, partlcularly even if dredglng is resumed in August
or September, the planned maintenance dredging volume cannot be
attained before the end of the year and it may not be p0551ble
to maintain the required channel depth.

Therefore, prior maintenance dredging should be 100°; (See flgure
6-5-2) :
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Table 6

-5-7 Schedule of Maintenance Dredging Work

Maintenance Dredging 6.0 m . 1996 ~1508 1996 -1998

Peseription - Ruantity L2 37 4] sp-®] 7] 8f o] 1wl 1] 12
X 1000m3 o : . .
\‘;_\m ']'rieﬂ . N f¥rsrECmramESTTooTooombosnzssssss : mEEREE
Sedimentatior 3,780 1 294 4200 420 420 420 420 ‘ 378
. . i 40 440 128
Rach Dang F===az S==ssusamnpemusszszzizos z=zzo=
Sedimentatior 1,720 § 166 350 350 350 332 172
S‘ong Cam Ermzzizn S===uszzmzasss ==
Sedimentalion| 610 28 155 © 156 155 56 61
. asin : S =z i =aza=s
Sedimentation 190 45 _ 145
fotal 6,300 633 ] 575 770 1,365 [L.365 [Logi 1 of [ @I 6Ll 0] @
Monthly Dredging
o ‘Case OCT. Start
108
98
80 -
O K
- .59 *E
o B
% 5 50 -
49 4 .
P EERR
18 -
o -

Honth

— Sedimentation --- Dredging Sche.

Figure'6—5~2 Applicable Relation rate of Sedimentation and

Dredging if Starting September
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6-5-~72 Proposed Malntenance Dredglng System
Figure 6-5-3 is a flow chart showing proposal for the

maintenance dredging system.

malfunction factors' in

Chapter 3-1 and

As mentioned’ in

Chaptexr 6 4, various problems have been encountered.

-Follow1ng are. some proposals for the maintenance. dredglng

system in dealing such problems.

As for the proposal of setting

up a new management division to take care of a new dredger,

limited to the establlshment of such a lelSlon w1theut further

organizing into details.

Analysis of Present State
(See 'AnalyS1s of Malfunctlon Factors )

Dredging method and
 frequency _

Inspection survey
method .

Dumping Area

Budget allocation

Implementation of Work Managemeht ' Natural Coﬁditions
Dredging capacity for Contracting Analyzed sedlmen—
present level Inspection " tation '

Dredglng=period
Operation rate

Identification of

problems

Required maintenance
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(1) Proposal for improvement :
1) Proposal to introduce new dredger. :

. In the malntenanoe dredging plan, maintenance dredging
volume ‘has to cover 6,300,000m3 every year from now on in order
to maintain a channel depth of ~6m., this means that a maximum
dredging volume of about 1,365,000m3/month is required for the
- four-month pre-dredging. If two dredgers in the same class as
Vietnam's largest trailer suction hopper are used simultaneously,
they can dredge 880;,000m3/month a short of 485,000m3. Thus,
another dredger of the same- type has to be 1ntroduced or an order
has to be placed with outsider  for the work.

: . If such a dredger is introduoed;'it is appropriate for the
Hai Phong Port Authority, the project implementing body of the
dredging work between 1989 and 1992 to take charge of its
management. . '

The "0ld Chua ‘Ve" port will be the mother port for the new
dredger, and its crew will have to be employed and trained. In
the tralnlng dredging perlod of this urgent improvement plan and
at ‘the time of introducing a dredger, two engineers (deck and
engine} should be' sent abroad for 24 man-months of training
course to‘aCQUire the necessary teohnical knowledge.

In the case- of the dredging work is given to an outsider,
the follow1ng 1mprovements are proposed

2) Implementatlon of work
Since the details have been descrrbed in section 6-4-2 (2)
‘Dredglng method' only the key p01nts will be repeated.

a) Proposals related to dredgers

1) To. install an automatic positioning systempto decrease over-
~dredging volume and improve dredging accuracy

ii} To provide two tide stations in the access channel for
improving the accuracy cf actual readings of dredging depth

iii)To file daily dredging reports, i.e., daily reports on
matters concerning dredging and engines- :

iv) To 'collect and  identify - data = for obtaining  the
characteristics of individual dredgers, so as to eventually

" increase the volume of dredged. :

b) Proposals related to survey
1) the pitch of survey lines is in every 50m on same pre and
- post survey line.
ii) Introduction of -~ automatic positioning survey and
: diagrammatic device systems. '
iii)Introduction of a survey boat.
1v) The planned survey line should be extended making a rlght
‘angle with channel alignment.
" v) The channel depth should be surveyed each month.

) Proposals'reiated to inspection survey
1} ‘For' a inspection survey extend of the dredging area should

be divided into areas. Thereafter the inspection survey
1mmed1ately carrled out upon its completion of dredglng
work.

ii) For the acceptance of contract volume, the same process
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should be used 1nolud1ng to]erance..

d). Proposal related “to dumplng area: . '
‘See Chapter 6 4 3 (3) 'Bas1c dredglng plan

3) Management R

a) Proposals related to contract L .

i) - The Hai Phong Port Authority should order and take charge
of management and - operatlon by formlng a-new: lelSlon _

11) T6 necéssary dredged 90% .of coming: sedlmentatlon volume by'
June, contract should be awarded at the neglnnlng of each

_ fiscal year.

iii)Before: awarding, ‘the volume of. Sedlmentatlon should be

: ‘analyzed from dredglng reports. and the access  channel
surveys.

iv) A budget should be allocated before artloles number 11) and
111)

b) Proposals- related to management and operatlon
i)  Based on-.daily dredging reports submitted by. the dredglng
. Contractor pertinent data should be maintained. and flled

for use in analyzing sedimentation’ volume. :

ii) To maintain a channel" depth, the proposed depth is analyzed
from the data of article i).
1f necessary, its depth is to be readjusted in Maroh May.

'1ii)The acceptance. of contract’ volume is done through same
process 1nclud1ng toleranoe.

6-5-3 Proposal for Measures to Decrease Sedlmentatlon
" 1) Construction of dikes . :
In 1912, 15 numbers of dlkes were. construoted in the Dlnh

.Vu area. Since then, no dredging. work hHas béen oarrled out in
“the " area. With the advantages - being- . reallzed ‘nine- -dikes
constructed in the Ca Cam River in. 1991- 1992. Two additional

dikes are blueprinted to construct in the: bends (ST 1 and ST. 2)
of the Ca Cam River for easing the curvature, and four more dikes
in the bends (ST.9 and St.10) of the Bach Dan- River for
increasing the current speed. : : L

2) Effent of dike :
"Details and advantages of a dlke are as follows,4

i). There are two kinds of constructing dikes: by the plle.'
system and by the blockage system - each has. dlfferent
features. : :

A pile system of dike reduces depth by siltation and .shifts
the strong flow of the river: the other one. also’ shlfts
the river flows and increases depth.:

ii) Each hag its own limitations dependJng on types of rivers,
Their advantages on rivers with a fair current and/or a.
counter current are known- from the dikes constructed .in a
fair current river in the city of Hanoi which suggest thls'
effect. o

iii)When the block type of dike is construoted in a falr and/or
counter current river, cross sectional dlmen51on is. rather
small and the. average velocity of current does not. change.
However, there is a 1.2 to 1.5 fold increase in the
velocity of bottom current, which forces loose material to
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flow, ' o :

iv) Structurally, dikes do not function alone.
There are no restrictions on = their - placement - and
combination. Several of them are constructed on both sides
where a change of river channel is intended.  (The
information has been obtained from an interview with Mr.
Dao Nguyen Kim, former dlrector of the TEDI 1nvest1gat10no
_and 6931gn offlce )

The 'study;‘on -the "affect of dikes,. to decrease  the
sedimentation volume in:the river area. Thus,  the dike
project planned by the Vletnamese side will be promoted.
{See Appendlx 5)

3) Change of_Nam ‘Trieu channel

(New alignment) :

The present alignment (N303) of the channel is planned to
congider to N325 N335 : .

UNDP and TEDI have been studylng the sedimentation of the
access channel and Hai Long Bay since 1988. The results of these
investigations have. contributed to the concept of the
sedimentation mechani sm stated in this study.

_ The flnal report is: Scheduled to be published around March
1994. In the meantime, UNDP and TEDI are said to be collecting
additional data. ‘The change of the existing alignment might be
referred to,  and the  simulation results for predicting
sedimentation volume might be included.

~ Such being’ the situation, the draft plan for new alignment
© which under pre-studied by Vietnam side, is expected to be fully
discussed in a next study. This study covers only some
considerable points required in determlnlng the direction of
“alignment as follows:;

i) Data should be collected in a short period of time say, 1992
to 1993. _

ii}) The pocket function of the Bach Dan River must be taken
into consideration. '

iii)The necessity of the parallel dikes along the new allqnment

_ should be considered.

iv) A barrier dike should be considered to protect against Lhe
sediment transport caused by the coastal current of Cat

Hai.
v} The - feasibility of the above items in decreasing
sedimentation - efficiently, and introducing dredger

capacity, should be considered.

The dredging volume at a depth of -6.0m near the new
alignment - (N328) and its sedimentation assumed by using the
analyzed figures of Chapter 6-3-2 'Sedimentation Volume in
Various Depth' and shown in Table 6-5-8.
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Table 6-5-8 Balance Volumes of Existing and New Alignments

Existing Alignment

ONTT:

BRIILE

A 6.0 X EXISTING :

ARE A NET. SEDIMENTA TOTALCI).
Basin . ] 920 [ 190 1,110
SONG:CAM “STO-ST 7 290 | . 610 - 900
BACH DANG 6T7T-ST14 | 170 560 | . 1,330
NAN TREUCI) ST14-5T15 540 1,160 ) 1,700
NAM TREUCIT) ST15-END 2,120 3.-780 - 5,900
TOTAL 4, 640 b, 300 10, 940
New Alignmernt . o

B -6.0 K NEW CHANN UNIT: = 1, 000M3
AREA . NET  BEDIMENTA [TOTALCIIT)
Basin - . 920 190 1, 110
SONG CAM STO-ST 7 290 610 900
BACI DANG ST7-8ST14 770 - 560 1, 330
NAM TREUCT) ST14-8T15 540 1, 160 1, 700
NAM TREUCIL) STI5-END 3,320 3. 220 6, 540
TOTAL 5, B40 D, 740 11, 580
[pnitial Dredging

Balance Volume '
C:B-A -6.0 ¥ BALANCE A-B UNIT: 1, 00043
AREA NET SEDTMERTA [TOTALCID)
Basin 20 LB ]
SONG CAM 5TO-ST 7 0 4 -0
BACH DANG BT7-8T14 0 ] {
NAM TREUCID)D 5T14-ST15 .0 0 0
NAN TREUCIT) ST15-END 1,200 -561) 640
TOTAL 1,200 -560 640
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Chapter 7 Main Port Rehabilitation Plan
7-1 Premise of Planning
 7~1-1 Cargo handling capacity

In order to make the - cérgo héndlihg aliocatlon plan of Hai
Phong Port in 1998,it is necessary to estimate cargo handllng
capacity of Main Port without expansion case. :
According to information from officials ‘of Hal Phong Port

Authority and calculation on the data provided, cargo handling
capaclty has been estimated as follows.

'-(1) The capaCLty announced by Hal Phong Port Authority

3Annual throughput-~4_—2,600- (in 1000 tons )
By rail = = —mee - 874 :

By road =~ =00 —eae- 1,910

By lighter = = we-e- 367

Annual throughput “of 2.6 million tons emerges using unit
“capacity by each berth. The unit capacity of rail and road is
determined at the critical level of place and capacity such as
wagon operating vard or bridge.

(2) The estimation based on actual cargo handling volume

- Table 7-1-1 shows actual throughput and berthing records in
Main Port and Chua Ve provided by Hai Phong Port Authority.
According to this data, total throughput was 1.78 million tons in
1990,1.75 million in 1991,and 1.9 million in 1992.Total annual
berthing time was 3,772 hours in 1990,3,210 in 1991,and 3,403 in
1992.There is insufficient data to obtain total berth occupancy
rate, so0 using above mentioned  data and supposing one ship
“occupied one berth; total average berth occupancy rate can be
estimated as follows

Total average berth occupancy rate in 1992 is 0.44
3,403/322x24= 0.44 Here 322 is annual working day(322=<365-
7(national holiday)>x0.9)

According to-Hai Phong Port Authority, interrupted cargo handllng
mainly due to heavy rain averages 40 days per year.

Table 7—lfl Actual Cargo Handling Data in Main Port {(from 1991 includ, Chua Ve)

1990 - 1891 1992

Item Unit | In Out In Out In Out
Number of Ship No 335 315 346 326 496 A4
Cargo Volume |Thou,T| 1,005 775 1,037 719 1 1,108 | ~ 794
Berthing. Time Day/Ho| 1903/22] 1868/10| 2051/01]1159/09|1989/01]|1414/08
Operation Time j 1469/09| 1523/13] 1744/0211034/23 1568/1911253/17
Ave, Berth, Time/Sh o 5/16 5/22 5/22 3/13 4700 3/05
Ave. Opera. Time/Sh| # -4/09 4/20 5/01 3/04 3/03 2/20
AV?_walt Time/Sh. | Aoop o 1/07 1/02 0/21 | - 0/09 0/21 0/09 .
Ave. Cargo. H, Volu. {Ton/Da| 527 414 - 505 620 557 561 .
Actu, Ave, Ca, . Vo. " 683 508 H94 6594 711 633
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Assuming berth occupancy. will - rise - 0.75 'and .ghip- size .
distribution and loading ratio remain as same as at pxesent the
cargo handling capacity increases as follows. -
1902x0.75/0.44=3,242 thousand ton (thlS flgure 1ncludes Chua Ve)-

After the nav1gatlon channel is deepened shlp Skze dlstrlbutlon
will correspondingly become larger and amount of cargo volume per
Shlp will dincrease.Furthermore, the introduction of new cargo
handling equipment should increase productivity.

. Considering the above mentioned figure,it will be p0581ble to
handle more than 3,000,000 tons per year: at Maln Port.;

Therefore the allocation plan of cargo handllng volume in Maln
Port w1ll ‘be set at around 3 mllllon tons annually.

_ . f UNDP NATIONAL TRANSPORTATION SECTOR REPORT PORT proposed 4.6
million ton throughput for general cargo assuming a berth
occupancy of 0.75. S

7-1-2 Average Shlp-size and loading volume ahd_fdtio

. Average ship size and loading volume by commodity is tabulated
as below, by abstracting and calculating  from the . existing
description on ship berthing records provided by Hai Phong Port
Authority. (cf. Appendix No: ' ) This data was limited to only 221
out of a total 947 ships in 1992 so that it does not represent
true average figures. But except for container ship data; it seems
to indicate some prevailing tendencies.Average ship.siZe-and
cargo . volume except container ship are calculated . as 6,306 tons
and 3,254 tons respectively. This means: loading ratio is 0.51.

Table 7-1-2 Average Ship Size and Loading Cargo Volume in 1992

Import o  Export

Cargo Type|No.. |Ship DHT|Car.V.T|Load R.|No. |Ship DWI|Car.V.T|Load.R

Bulk Cargo| 33 | 5,250 | 2,990 | 0.57 | 4 | 4,635 | 2,162 | 0.45

General Ca| 76 | 4,833 1,078 0.22 | 22 4,614 1,706 0.37

Bagged Ca.| 74 | 9,139 | 6,117 | 0.67 | 15 | 5,035 | 3,286 | 0.6b

Containcr | 38 | 4,414 722 | 0.16 | 36 | 4,553 | 459 | 0.10

Total |221 | 5,909 | 2,727 | 0.41 | 77 | 4,709 | 1,903 | 0.33

If 3,254 tons of cargo per ship is adopted in case of total .
throughput 3 million tons,; number of ships berthing in Main Port
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