





- APPENDIX 15 ~ EXPLANATION OF THE PROPOSED CARGO HANDLING SYSTEM

1he general cargo handled at the publlc wharf is of many- types and
'various weighte, therefore it is difficult to increase effic1ency due  to
the limits on the mechanizatxon of such work. R

However, ‘high effic1ency is considered to be indlSpensable and it

1eads to the follow1ng results.'
'-1) _Shortening the ship stay'in-hhe port end the.turnmaroued;time.
2) Improvxng the labour envrronment and the.safety of cargo work.
3),rMaking it possible 'to_ use port f30111t1es efflclently ahd to
'decfeaee the requlred_numberIOf berths. '
'4)_:Combihingfpointe:l_teh3 lead fo.reducedICardofhandline cost
_In:thie°seetionree:deecribefthe optimum oargo hendling system, which
is a prereﬁdisitlfor ehipfSailjng-and pOrh developmeht plans,
(1) Cargo hendling syetem' |
| The cargo flow in" the port area is shown in the model.descrlbed in

'Chapter 9..and the cargo handllng is generally routed through basie fagili-

tles such as aprons, tran51t sheds and open storages. The following

.course of action is adopted in order to increase efficiency.

a) - The general cargo handled at public wharves should be palletlzed as

much as p0951b1e. Not only does the palletlzatlon make cargo ‘easy
to handle, put it helps prevent damage.

b)d The re—handling between aprons and storage fa0111t1es {i.e. T/Shed &

o/storage) should ‘be carried out by means of fork lifts. ThlS is

" made easier when the cargo is palletized.

(2).'Cergo handling machines

a). Cranes _ _
" As descrlbed in Chapter 9, the_mobile orane is generally employed
for.cargo handllng on publlc wharVGS'dealihg with the domestie'trede;
'h'In this study, the truck crane rather than the mobile crane is selected

for the following reasons.,
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= The Cargo hanﬁling_efficieney,qf:whéff craﬂes;is-not:neceeearily
hign;'fntthenmore, iﬁ is'ekpeeﬁed:thét-whérf'éranee'canse'héndiing_
_‘cost 1ncrea9es due to the extremely hlgh cost of . the equipment.
In addxtion, there is no need to prov1de wharf cranes for. thelr

reach, C0n51der1ng these factors, the wharf crane was ellminated.

- The'moblllty of Lhe truck crana’ 15 far superior to. that of" others,_
" and the charges for uslng these cranes will be competltive due to

the low depre01at10n and operatlon costs. -

Selection of the. Cranes Lifting Capacity

reach
D A + B + EAPE

wharf | 1| 1,500 pwr| -
. A B Ship P

Fig. A.,15-1 Crane Lifting Capacity

~__ﬁhere;.D é'3,m1+'0.5_m-+,%)¢1l;5 n = 12,125 {m)
'éu;ning moments . -

2t x 12,125 m'= 24,25 ‘(t-m)
. fReﬁnifed;fesieﬁing:mementé"

(2425 (boM) X755~ 5g. - 48%5 (eem)

5[501egen§é?ﬁdf?fheﬂéeECentege'reductibn:in ptobbrfion to the

,refore, the opt,mum cap301ty 1s

20 t Crane Imax, resistlng moment 20't5<3-ﬁ = 60 (t-m)]
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Net Crane Handling Efficiency

A crane's full cyClé.time is generally 1.3 . 2.3 min. If we assue
1.5.min..as-the effective cycle time, the net handling efficiency is

estimated as follows.
40 cycles/hr X2 t = 80 t/hr
7 Where;-2.£ sasws Ehe_fypical Weighﬁ of.éargo per éfcié;
b) Férk—Lift
_As described abové, .éhe fork-lift is adopted in order to make
.'effeéﬁive'use of the storage facilitiés and achieve guick re-handling.

Selection Of the Fork-Lift Capacity

Typical cpmbinations'bf cranes .and fork-1ifts are as follows.

_ﬂzort Crane and 2 t Fork—Lifts
35 t Crane and 3.5 t Fork-Lifts

. Therefore, the’capacity of fork-lifts should be 2.0 t.

Net_FdrkﬂLift Handiing Efficiency

The designated distance;'frdm aprons to storage Ffacilities is

generally arocund 150 m.

The' tréVél_ time per round-trip is

computéd as follows.

<::jw shiﬁ . K 3060 m‘% 83 m/min. = 4 min,

where, the averége fork-1ift gpeed is

Apron e assumed td_be
o . .
* 5_km/hr:= 83 m/min.
- Therefore, it is possible for a fork-
T/Shed géora . 1lift to-make,15_rpundtri§s'pef hour}_
' J and the efficiency is 2.0 tX15 = 30

t/hr.
Fig. A.15-2 'Movement of Fork-ILifts
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{3}

General cargo palletization

The types of péckaging deéscribed in 9.2 (2) are classified in detail

in order to select those suitable for palletization.

Table A.15~1 Packaging Typés and Wéights

Commodity Type Weight (kg/pc) (zwé;)
General Cér@o Box (Smail)* 520 (10}
Carton* 2 7 500 (20)
Case (Wboden) 20~ 20,000 (500)
Craté/Skeleton 10 30,000 (1,500)
Case .
Drum* 20 ~ 300 (70)
skid 260 5,000 (500)
Fertilizer Bag* 10 %200 (50)
'Construétion. Bundle ZQ'yB,OCO (3ﬁﬁ}
Materials ' . -
Coil 100 ~, 4,000 {2,000}
Unpacked var.
Rice & Maize Bag* 10, 200 (50)
Bale* 90 2,000 (200)
Vegetable & Fruits Box (Small}* 5n,20 (10)
Figh Products - Do* Do

tion

The:éérgo marked with:an (*) can be palletized taking into considera-

its. packaging and weight, say less than 1 t/pc.

Therefore, it' is estimated that half of the general cargo, ferti-
1izex,_fi0éi&jﬁaizé, fish products and vegetables & fruits are suitable
“for palletization. |

QEQrﬁhgrméfé; iq Coﬁsidering future cargo volumes it is assumed that

'f'palletizéa?cargo and loose cargo will each account for 50 percent.
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{4} Cargo handling efficiency
In this section, the tatgét for cérgo handling efficiency shall be
get up on the basis of the above described system and eqﬁipmeﬁt.
_ In'genefal}'thé efficiencies of workera, fork-lifts and cranes are in
a one~two-six ratio. _
' Accordingly, the.net handling efficiencies are:
Workex 1 15 t/hr
Fork-Lift: 30 t/hr
Crane- + 80 t/hr

Furthermore, the efficiency is affected by the type of cargo, and
pqlletized-and'lobse Carqb are in a ratio of two to one.
From the above-mentloned efficiencies, the net cap301ty is determined

.by the efflclency of the craner as follows.

Palletized Cargo: 80 t/hr

VLoose Cargo' s+ 40 t/hr

Meanwhile, the actual cargo -work includes all kinds of lost time,

: waltlng due to various reasons, rlgglng, rests and so on,

Table A.lS—QIINet Working Time and Yost Time

Kind of wWork. Net Working Time _ Lost Time
Loading ' 60 v 70% AD ~ 30%
Discharging - 50 0 60% : 50 v 40%
Re~handling : .60 n 7038 40 ~ 30%
Average 60% 40%

And'therefore, the actual'efficiéncy can be computéd as follows.

" Palletized Cargo: _80 t/hr x 0.6

= 50 t/hr
- Loose Cargo : 40 t/hr X 0.6 = 20 t/hr
Average . : (50 t/hr + 20 t/hr) + 2 = 35 t/hr
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The typical composition of a gang for ‘cargo handling is de@ided in
propdrtion _to'the various efficiencies, as following.
20 t Truf_:k “Crane. 1  (with operator)
2 t Fork-Lift = 3 ({with operator)
Worker C 6 - '
In the case of stevedoring (i.e, cargo handling on the ship), the
gang will generally be 12 fb:_LS-Im'e'n as it i_n"cludes-holam_men and_deck—ﬁ\en,

eto.










APPENDIX 16 RESULTS OF ANALYSIS OF PORT FACILITIES
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Tablé'A.16~2'(l) Result of Analysis
: ' Open’ Storage Area

' N : A
Port Year Cargo Volume (1,000 t) Ro-W (mz)
. 1 :
Case 1 ] 20%0.5%2.5
% 1992 'X_ZS% 278 . . 25 11,100
2 .
o
5
@ 2000 Ci‘s"zsi sg00. | . 0" 16,000
s ‘ Case 1 - -
o o~ . 1
g5 1992 % 255 48 ! _ 1,900
o 0
H A
B :
Case 1 . )
o) 2000 . 72 " 2,900
é- x 25% ’
o)) ' :
o Case 1- : " .
8 1992 % 255 50 _ _ - 2,000
1]
S oo ]
Q{ .
VI ' - Case 1 . "
s 2000 . X 25% | 74 3,000
. Cage 1. ' ' o o o
. : II. 2
:2[ 1992 % 253 129 5,200
o] . : Case. 1 : " : '
@ .zooo % 255 181 7,200
' . Case 1
'7 "
o .1992 % 253 3 _ 1,500
@ C
ER
B | S
: o Cage 1 .
f
_ L 2600 958 _ 52 " 2,100
- Case 1_6nly
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Table A.16-2 (2) Result of Analysis
: Transit Shed '

_ Cax 1 : -
Port Year argo Volume (1,000 t) R o W (mg)
' Case 1 _ - 35 0.5 x2.5 '
-% 1992 % 5% 278 = 43.95  6,+400
& - : T '
o : . Case 1 ' . .
2000 % 953 400 | — E 9,100
L .
.,...|-: L . - .
o~ Case 1 w.o
] 8 1992 % 25% 48 E 1,100
£ & it
g | -
' : “Case 1.
Hm - . o 1,700
i .2900 Uk 2y 72 +70
I o ’ Case 1
g n
g. l992 5% 50 _ ‘1r100
d
< : -
s : ) :
) i ' Case 1 " .
E 2000 x 254 74 1¢700
| : CéSE'l_” n g |
o | 1992 v 95% 129 3,000
= o
o
o .
o P Case 1 : _ no 10
0 2000 % 5% 181 4,100
i -
' : Case 1 - : .o 800
...g{ .19_92 X 25% 37 . .
3 Case 1 : _ " o 1,200
2000 | %y sz |- o

Case 1 only
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APPENDI_X 17 PORT FACILITIES PLAN AND CONSTRUCTION COSTS

-Scale 1:; 2000

Apron Racking Area
20 200
15 70 15

— ' . : I_Jnit: Meter
50 15 35

&

. o)
&
n
~

———

60

220

60"

15

20

@ | e whare & Bulkhead 2 Nos X90M X 20M. = 3,600 M2
@ | Transit shea 2 Nos X 50M X 20M = 2,000 M2
©) 'Fo;)en Storage . 2 Nos x 60M x 40M = 4,800 M
@ | port Office 400 %
©) Work Sh_oij : 150 M’

@: Custpm House 50 M%

@ Gate Hoase B 30 M? - .
(® | Pump House & Water Tower 1 Unit including 80_M3 Tank
@“ paved Road & Parking Area 18,000 M% |
(@ | vence & cate | 590 M

.Fig. A.17-1 Typical Coastal Port (1500 DWTX2) General Plan
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Tablé A.17-1 Construction Costs

Per 2 Berths

.Item Unit T oQtty T;:e AT;?nt
1. Clearing & Site preparation m’ 44,000 . 3.5 154,000
2., Excavation : : _m3 - - . -

3. Filling 20 cm Thick m* . 8,800 180 1,584,000

4. Road including Sub Base m? 18,000 400 7,200,000

5., Bank Protection ' ' ' .

Bulkhead (Rc) 2.4 wd/m . m? 530 2,500 1,325,000

Rock Protection 3 m3/m  m’ 660 400 264,000

6. Rc Wharf m? 3,600 4,500 16,200,000
7. paved Open Storage ? 4,800 400 1,920,000

8. 'ransit Shed m? 2,000 3,000 6,000,000

9. Ancillary Buildings _ : '_.

port Office (Rc) . m2 00 4,500 1,800,000

Work Shop. (Rc). m? 150 5,500 825,000

‘Custom House (Rc) m? 50 6,000 300,000

Gate House (Re) m2 30 6,000 180,000

10. Waﬁér'Supply System LS . 2,500,000

11. _Dfainage'Sysﬁem_ LS _ 1,000,000

12. Electricity & Lighting 1S 1,800,000

13. Fence & Gate ' m 590 1,000 590,000

 Sub Total 43,642,000

_ 14, Overhead & Profit 15% 6,546,300

Total : '_ 50,188,300

15, Engineering . ‘10% _ 5,018,830

16. Contingency | 20% — 10,037,660

- Grand Total - _ _ 65,244,790
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Table A,17-2 Alternative'cdnstrnctioﬁ Cost
Per 2 Berths

Rate Amount

N Iteﬁ' . Unit _ Q'ty (B) )
13, Sub Total B - PR 43,642;006
14;' Ailuweéthef“shed . m2 2,500&/_. _ 4,500. 11,250,000
15. ' Electric Hoist No 52/ 250,000 1,250,000
Sub Total ' | | | _56,142,00b
16, Overhead & Profit 15% | 8,421,300
| -.l?ptal' 3 ' | 64,553,300
17. .':.Enginee:iné- '_ S 10% | . .6;456,330
18,  Contingency 208 12,912,660
Grand Total N 83,932,290

Fote: 1/ 50 m % 25 mx2 nos = 2,500 m?
2/ 'Required number of Hoist per berth shall he; -

2 nés'+ 0.5 no for spare = 2.5 nos/betth

Monorail béam shall'be included in steal structures of the

shed.
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Maintenance Dredging Cost

{1) Unit Cost for Maintenance Dredging
As stated in Chapﬁer 4, the operation cost for maintenance dredging
is as follows.
7.5 B/m® for Cutter
10.0 B/m3 for Hopper
These cost shows the direct cost excluding administration and over-

heads.

(2) - aAnnual Required Volume

Annual required volume to be dredged of the following porte are

assumed with.regard to the depth for 1500 DWT vessels.
350,000 m’p.a.

200,000 m’p.a. 1/
230,000 mip.a.

Surat Thani v

Pak Phanang

Pattani v
Note:; 1/ Alternative port at Ban Pak Nakhon
These volume are assumed on the basis of silt rate estimated by AIT

and past record of dredging.

(3} Maintenance Dredging Cost .

Surat Thani 350,000 m® 8,75 B/m’ = 3.1 MP 2/
Pak Phanang 200,000 m* 7.5 B/m® = 1,5 ME 3/

Pattani 230,000 ® 7.5 B/m’ = 1.7 ME 3/

Total 6.2 MB
Note: 2/ by Hopper & Cutter,
3/ by Cutter
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APPENDIX 18 REDUCTION OF THE ROAD MAINTENANCE COST

The ‘expected diversion of cargo from roads to ports due to the deve-
lopment of coastal shlppzng and the port improvement wlll bring various
benefits to ‘the country.'

Partlcularly, con51der1ng that increases of heavy vehlcle trafflc and
rampant overloading of trucks affects the pavement structure dlrectly, the
cargo diversion will, without doubt, help to prolong the pavement life,
In this study, only the reduction of ‘road malntenance cost is adopted as a
countable beneflt and 1ndlrect beneflts such as the reductlon of noise,
v1brat10n and a1r pollutlon are not taken 1nto account.

Tt is needless to say that the cost reductlon estlmated in this
sectlon is not connected with DOH's budget reduction arlslng from the fact
that the budget for road malntenance falls short of the reguired cost.
Nevertheless,- 1t is clear that the cargo dlver51on will contribute to

restrain the prohlbltlve cost 1ncreases anticipated in the future.

(1) Affected roads
'Acddrding to . Thailand's Highway classification system, - National
HighWéys,and'Prbvincial Highways are under the feéponsibility of DOH.
Eﬁereforé, the above—méntioned'ﬂighways which are the main axtérial
roads are selected for con81derat10n, and other roads (i.e. Rural Roads,

Munlclpal Roads, Conce331on Roads, ete. } are excluded.

: In the Southern Rﬁglon, the'roads are numbered as follows.
National HIGhWays sesee...... Privary . No. 4, 41 & 42
' Secondéfy No. 401ﬂ;410
‘Provincial HiGhwaysS .vsseee.. N. 40008
However, since the National Highkays blay the'leaﬁing'fole in long-
distance truck transport, it is reasonable to confine our examination of
‘the effact of cargo diversion to the Mational Bighways between Bangkok'and 

the South. ' 'The Provincial Highways are excluded for following two reasons.
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1} Even though'the feeder cargo using Provincial Highways will decrease
as well, it may be counterballanced by new traffic originating at
the major ports, as they are part of the road network between the

ports and their hinterlands.

2) provincial Roads are generally short in comparison with National

Highways.

(2) "Trip Length

Judging from the long-distance traffic using the foregoing routes,
the trip length is simplified as follows.
Bangkok - Songkhla 950 km via Route 4 & 41

{3) Road Maintenance Unit Cost

DOH's budget and its allocation are shown in Tables A.14~1 & A.14-2.
As'per the above-mentioned record, the budget allocation for recent years

has been rdughly: -

Administfation . 20%
Construction 60%
Maintenance 20%

For example, the budget for road.maintenance for FY 1982 is 1,863 ME,
and this comprises only material and operation.(labour} cost with associ-
ated oveiheads, _that is, the direct cost excluding administration and
eduipment.service cost (fuel).,

apart from DOH's budget, there are a few methods to compute the unit
cost for roéd'maintenance, but caiculaticn'based on only the budget is not
shitablé in the present circumstanéés, as wag stated before.

Eéseﬁcially,_ thé road pavement maintenance cost will incréase with
time on?e iﬁfhas begun to be used, in other words, the condition of paved
roads will‘grbw worse'year_by year independent of the traffic volume.
'A1£hough the damaée to- pavement on aged roads will be accelerateé-by the
_tfaffic increases, this effect on deterioratibn is not considered in this

study.
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Therefore, the rcad maintenance unit cost is estimated by the follow-

ing formula determined from the chart of annual maintenance costs,.
M = 75,000 + 3.3 ApTL/

vhere, M: Road Maintenance Cost (B/km/annum) for Rsphalt Concrete
Pavement in March 1981 prices

ADT: Average Daily Traffic
(4) Traffic Decrease due to Cargo Diversion
1} Cargo Diversion from Roads to Ports

A. Forecast of Road Cargo (Fig. A.14-1)
The results of the road cargo forecast are shown in Tables A.l4~3

& RA.14-4.

B. VYorecast of Port Cargo (Fig. A.14-2)
The results of the port cargo forecast are described in Chapter 9,

Development Plan for Coastal Ports.

C. Decrease in Reoad Cargc Volune
The decrease. in road cargo veolume 1is summarized in ¥Fig. A,14-3.
The cargo diversion is subject to the improvement of port facili-

ties cotresponding to the estimated port cargo volume.

2) Dbecrease in Highway Traffic

Firstly, the decrease in the daily volume of one-way trucks can be

calculated from the decrease in road cargo volume due to cargo diversion.

Year Decrease in truck numbers

1987 854,000 Ton & 13 Ton + 365 Days = 180 trucks
1992 1,112,000 Ton + 13 Ton + 365 Days = 234 trucks
2000 1,599,000 Ton + 13 Ton + 365 Days = 337 trucks

where, the number of trucks is for 10 wheel trucks.
Even though overload is a main factor affecting the pavement 1life,
the calculétion is carried out using the legal load because DOH's load-

ing survey does not show a remarkable freguency.
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3) ADT decrease
Finally, the decrease of daily traffic volume of ohe-way trucks is
converted to the standard ADT for the following reasons.

- A. The formula estimating road maintenance costs is ‘lead as a func-

tion of ADT based upon the standard composition of vehicles.

B. Although heavy vehicles affect the pavement 1life directly, the
cumulative stress from light vehicles such as passenger cars and

light trucks cannot be ighored.

According to the data of the Traffic'Volume & Flow Map prepared by

DOH, the traffic constitution on Routes 4 and 41 is generally as follows.

The ratio of heavy vehicles: 30% of ADT
(including Héévy Bus, Medium Truck and Heavy Truck)

The ratio of heavy trucks: 10% of ADT

Therefore, the following standard ADT is obtained.

Year Decrease in ADT
1987 1,800
" 1992 2,340

2000 3,370

(5)  Reduction of Road Maintenance Cost
The individual cost reductions are calculated as follows.

6,286,896 %
8,172,965 P
11,770,466 ¥

il

‘M 1987

n

3.3 %1,800 x 960 km x (1.05)2

i

"M 1992 = 3.3 %2,340 X960 km X (1.05)?

i

M 2000

C

3.3% 3,370 X960 km x (1.05)?
- where, M is in :MarCH_ 1983 pPrice including cost escallation (i.e.

" price iﬁdéx 1.05)

T - 310 -



Therefore,

Year Cost Decrease (ME/year)
1987 | 6.3
1988 6.7
1989 | 7.
1990 7.4
1991 7.8
1992 8.2
1993 8.7
1994 9.1
1995 : 9.6
1996 10.0
1997 - 10.5
1998 | 10,9
1999 . 11.4
2000 11.8

{6} Verification of Cost Reduction

As stated hefore; the reduction of road maintenance cost is calcu-
lated by an eguation based on the relationship between ADT and the annual
maintenance cost. -

The cost reduction should be checked by different methceds to ensure
the reliability of this value.

_This‘is done by using.the Standard DOH Method for Maintenance Bud-
géting (the "Ka-factor™ method), and this method is used for estimating

the routine maintenance cost. 2/
M= (Na- Ka-Km + FE) - L

where, M: Maintenance cost for the project road
Na: Maintenance cost/km for a standard road
Ka: Road characteristics factor _ _
Km: Factor for material prices and aelivefy charges
FE: Eqdipment and fuel cost/km. for the project road
Lz Léhgth of the road '
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And Na

it

8,800 B/km for bitumen surfaced roads in 1982 prices

¥m = 1.0 for the southern region {Average)
6 )

Ra = 1+ 0.5 (p. Xi + 2, vi)
i=1

When this method is applied, there are many factors to be taken into

- account as mentioned ahove, but the only factor relating to ADT is Xs.

Therefore, the annual cost decreases in 1983 price are:-

M 1987 = 8,800 B/km X0.5 %¥0,53 X960 km X1.05 = 2,350,656 ¥
M 1992 = 8,800 B/kmx0.5 xX0.78 x960 km x1.05 = 3,459,456 B
M 2000 = 8,800 B/kmX0.5 x1,27 X960 km x1.05 = 5,632,704 B
where, X, {(0.53 - 1.27) are obtained from decreases in ADT.  1.05 is

3
the price index.

Meanwhile, the budget for all maintenance .expenditures excluding
administration, overhead expenditures and eguipment service costs (fuel)

is broken down into the following items.

Routine Maintenance ex. 674 MPB (FY1982)
Periodic Maintenance 484
Special Maintenance 169
Betterments 82
Emergency 54
Equipment Re?olving Funds 400

ex. 1,863 MB (FY1982)

Therefore, the_routine maintenance cost is a half of all maintenance
expehditures éxcluding equipment revolving funds,

. Consequently, the reduction of road maintenance cost due to .cargo

diversiqn is obtained by multiplying. the ébove value by a Ffactor 2 as

follows.

M 1987 & 4.7 MY
M 1992 &5 6.9 ME
M 2000 % 11.3 ME

Phese results are similar to the previously calculated cost decrease.
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Moreover, to compare these values with the DOH budget, the following
percentages are roughly estimated.

fhe maintenance expenditure (FY1982) is

1863 MR ¢ 44,000 km x 960 km = 40.6 MB

Therefore,

M 1987 6.3 MP by method 1 16%
4.7 Mp by method 2 12%

M 1992 8.2 MB by method 1 208
6.9 MB by méthod 2 17%
M 2000 11.8 MB by method 1 29%
11.3 M3 by method 2 28%

In short, the cost decrease for the year 2000 (ie; after the comple~
tion of the port improvements} will reach approx. 30 percent of the
present maintenance cost.

Considering the fact that the traffic deérease due to cargo diversion
is all heavy trucks, this estimated cost decrease is congidered to be

reasonable,

i/ Feasibility Study and Detailed Engineering Design for Provincial
Road Improvement

Phase I Technical Report Cct. 1982

2/ Road Feasibility Study Project Vol. I Oct. 1982
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Target of Cargo Distribution (Road/Rail)

General Cargo

Fertilizer

Construction Material :

Rice
Maize

Fuel

Table A.18-1 (1)

-

Y = 0.172
Y = 0.187
Y = 0.109
Y = 0.188

~86.4

-86.3

~66.4

-90e5

Same as Fertilizer

Y = 0.238

=63.5

The Rate of Distribution by Road {Southbound)

Unit: %
Distance Chumphon | Ban Don Pak Songkhla | pattani Narathiwat
Phanhang |
Commodi ty 460 km | 670 km | 790 km | 950 km | 1,010 km] 1,130 km
— ’.__ S S —
General Cargo 100 71.2 50.5 23.0 12.7 0
Fertilizer 100 61.0 38.06 8.7 0 0
Const. M, 100 93.4 80.3 62.9 56.3 43.2
Rice 100 64.5 42.0 11.9 0.6 Q
Maize 100 61.0 38.6 8.7 0 0
Fuel. 54.0 4.0 0 0 0 0
100-Y
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Target of

General Cargo
Wood Products
Fish Products
Vegetable & Fruit
Rice

Rubber

Cargo Distribution (Road/Rail)

.-

(Assumed) similar to Fish Products

Y = 0,164

i

Y

i

0.0621

-69.8

“'40-1

(Assumed} similar to Fish Products

Same as Rice (Southbound)

{Assumed)

by rail

Table A,18-1 (2) 7The Rate of Distribution by Road (Northbound)

Unit: %
Distance .Chumphon Ban Don | - Pak .| Songkhla | Pattani Narathiwaf
. _ Phanang o .
Commodi ty 460 km 670 km | 790 km | 950 km | 1,010 km | 1,130 km
: .90 - 80 80 70
c 10 '
General Cargo 100 0 (100) (100) (100} {(100)
Wood Products 94.4 59.9 40.2 - 14.0 0.4 0
Fish Products | 100 a8.5 91,0 81.1 77.4 69.9
) 90 80 80 70
. & Fruit 1
veg. & Fruits | 100 100 (100) (100) (100) (100)
Rice 100 '64.5 42,0 11.9 0.6 0
Rubber 0 0 0 0 0 0
100-Y
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APPENDIX 19 OUTI,INE OF COASTAL PORTS IN SOUTHERN REGION

"~ The Outline of coastal ports in_Southérn region consists of I. Port

Activity and II. Dredging, individually.

No. ' . ' Port Name
1 . . _ .ﬁan pon inciuding Tha Thong Port.‘
2 o x Khanom - |
:3 ' .Pak.Pbanang
4 songkhla |
5 ' pattani
6. . _Nafa£hiwat
7 ' ' Phuket = (for fefefence)
8 - Tha-Sala (fof reference)
9 Sichon  (for reference)

Source: Téchﬁical_ni&isibﬁ, HD
. _Dreaging_é'Maihtenance Division, HD
Plahnihg Division, DOH -
Coastal Ports Study, Finél Report by
_Maunséil Consultants Limited., April 1980
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L.

Tahle A,19-1 (1)

Port Activity

-Out-line of Coastal Ports, Ban Don

Ttam

Existing Operations
{including On~going Project)

Future Plan
(Existing Development
Proposal}

(1} approach Channel

width (m) Inner 40 Outer 60 IBRD Loan Dredging:
Approach Channel to -4.5
0,000 25,500
Length (m) o 10, po 25, m depth for 1,000 GRT
Depth (m) Do -2.0 po  -4.0 (By Contract Dreding in
1984)
(2} Tidal Conditions
HWS (m} +2.50
MSL (m) +1.40
LWS (m) +0.30
{3) Facilities pDimensions (L X W ¥ Depth) Dimensions (L X W X Pepth)

Covernment Wharf
Municipal Jetty

FMO Wharf
C50 Plant

Private Fish

Tha Thong Port 1,000 GRT

{193.6 + 93.6)m X 14.18%x -6

Small passenger landing
facility

9g.5M x 20
Nil

Numerous Small wharves

ADB loan fisheries wharf
100 or 150™ long

0il 01l wharves and depots
Carge 25M x g g 30" x 20M
Others Repair shipyard for. fishing
vessel
{4) Seaéonal The port is usable all the

Influence

year round

(5}

‘Shipping Company

Cho Vanakit Co., Ltd.
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Table A,19-~1 {2) Oult-line of Coastal Ports, Ban Don
It, Dredging
Item Record or onvj:amme
(1) Capital predging Year Budget volume Dredger
MB M’
1971 3.1 1,070,560 K 283
{2) Maintenance Dredging Year Budget Volume Dredger
MB p?
. ] 73,400+ X 3
d - r
Record of Maintenance 1978 155,700 K1
Dredging including 1879 - 1,003,000 K1, 2&4
Annuyal Em_iget, Volume 1980 1.2 148,199 K 4
& Predger's Name for 1981 0.8 174,000 X 2
recent 5 years 1982 1.5 190,600 K1
{3) bredging Programme Year Budget Volume predger
M o
Capital/Maintenance 1983 K6
Dredging Programme 1984 As Contract Dredging (K 1s& 3)
up to 1986 1985 Kil, 3 &8
1986 K1, 38
(4} Dredging Methed
including Disposal Area
S _
(5) Siltation/Sedimentation i) Estimated Maintenance Volume 174,000 w’p.a.
ie. Littoral Driff ii}) 5311t Rate 0.1 M p.a.
affecting Navigation
Chanmnel,
{6} Remarks * capital dredging had been continuedup to 1976
Total Budget 24.3 ME
Total Volume 8,500,000 M3
+ indicates Klong Tha Thong
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Table A.19-2 (1)

Port Activity

out-line of Coastal Ports, Khanom

Ttem

Existing Operafions
{including On~going Project)

Futuge Plan
(Existing Development
Proposall

(1}

Approach Channel

width (m)
Length {m)
Depth (m)

40
530
~3.0 {Inside)

(2)

Tidal Conditions

{»

Facilities
Goverﬁméut Wharf
Municipél Jetty
FMO Wharf -
CSO Plant

Private Fish

Nil

Ferry Jetty (790 GRT)
Nil
Nil

Many small berths

WS {(m)
MSL (m) Unknown
CLWS {m)
pimensions {I, » ¥ ¥ Depth) Dimensions {L X @ X Depth)

As the ol) berth of Power

Influence -

011 Seaberth (L/P, Dolphins)
for 1,000 DWT Tanker Plant.
cargo Nil
Gypsum loading jetty Another loading jetty
- Private (Gypsum}
Others Approx. 5 km from the Port | 20,000 - 30,000 DWT
{4) Seasonal

(5)

Ehipping Cémpany
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II.

Table A.19-2 (2)

Dredging

Out--line of Coastal Ports, Khanom

-

Ltem

Record or Programme

{2)

(3

{1) capital Dredging Year Budget Volume Dredger
) n?
1978 0.4 114,700 K 3
Maintenance Dredging Year Budéet Volume Dredgexr
. : Mp "l :
Record of Maintenance 1978 a/m a/m a/m
Dredging including 1979 Nil Nil Nil
annual Budget, Volume 1980 Nil Nil Nil
§ Dredger's Wame For 1981 ‘nil Nil Wil
recent 5 years 1982 1.3 97,000 K 4
Dredging Programme Year Budget Volume Dredger
S u
Capital/Maintenance 1983
Dredging Programme 1984 Nil
up to 1986 1985
1286

1

{4} bredging'Method' Vegsél engaged in M/Dredging is hopper
including Disposal Area dredger.
(5) Siltation/Sedimentation i) Estimated Maintenance Volume 1? p.a.

ie. Littoral Driff
affecting Wavigation
Channel

ii) S8ilt Rate M p.a.

(6)

Remarks

No dredging in fiscal year 1979-1981

* River training wall {at River Mputh)
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Table A.19-3 (1) Out-line of Coastal Ports, Pak Phanang

Port Activity

Item

' Existing Operations
(including On-going Project)

Future Plan
(Existing Development
Proposal)

{1} Approach Channel

60

Width {m) SEATEC's Proposal:
Length (m) 24,000 Alternative Navigation
) Channel
Depth {m) -3.0 -3.0m ¥ 11 km
(2) Tidal Conditions
HWS (m) +1.4
MSL {m) +0.8
LWS {m} +0,2
(3) Facilities pimensions (L X W X Depth) | Dimensions {L X W X Depth)
Govermment Wharf Nil SEATEC's Alternative Port:
at Ban Pak Nakhon
“(F/S only}
Municipal Jetty 1om x g™
MO Wharf Wil FMO's Proposal:
Construction of new faci-
. lities in 1984, 1985
C50 Plant Nil
Private Fish 24 Fishing Wharves 280Mx2400
oil 2 oil Wharves 2x (10Mx 15m)
cargo 3 Cargo Wharves
3x (10™x 5M)
‘Others Nil,
(4)'SeaSQnal_ The entrance to the port is
Influence protected from the ¥E Monsoon.
Shipping Company Srithamaraj Transport Co. Ltd.

(5}
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Table A.19-3 (2) oOut-line of Coastal Ports, Pak Phanang
II. Dredging
 Ttem Record or Programme
{1} Capital Dredging Yeayx Budget Valume Dredgexr
ME nl
1981* 1.5 - K19 & 21
(2) Maintenance Dredging Year Budget Valume Dredger
Mg M
Record of Maintenance - 1978
Dredging including 1979 Wil wil Mil
Annual Budget., Volume 1980
& Dredger's Hame for 1981* a/m - a/m a/m
recent 5 years 1982 7.3 1,255,000 ®19 & 21
(3} Dredging Programme Year Budget Volune Dredger
. My M
Capital/Maintenance 1983 K 21
predging Progranme 1984 k21
up to 1986 1985 K 19 & 29
_ 1986 K 21
{4) Dredging Method Disposal-area is located along the channel,
including Disposal Area (Approx. 200 m. behind)
{5) siltation/Sedimentation i) Estimated Maintenance Voilume 250,000 M%p.a.
ie. Littorxal Driff ii} Silt Rate 0.14 M p.a.
affecting Navigation
Channel
(6) Remarks * Capital dredging to be 1981 ~ 1984
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Table A.19-4 (1) Out-line of Coastal Ports, Songkhla'

I. Port Activity

Item

Existing Operatibns
{including On-~going Project)

Fature Plan
{Existing Development
Proposal)

{1} Approach Channel
Width (m)
Length {m)
pepth {m)

Inner Outex

250 100
4.000 3.000
-5.5 ~5.5

(2} Tidal Conditions

(HAT) + 1.40

Government Wharf

Munigipal Jetly

FMO Wharf

c50 _blant '

brivate Fish -
01l
Cargo

Others

Local government wharf is
leased as private wharves.
(ex, SEA Land Co., Ltd.)
Ferxry Jetty
90m long X -4.0
Nil
Numerous Fishery Berths
Hil
See (*)

See {*}

HWS {m)
MSL (m) (LLW) j ga;;es
LWS (m) *
{3) racilities Dimensions (L X W X Depth) pimensions {L % W X Depth)

Deep-sea Port plan by ADB
loan

(%)

tavy Pier (12Mywidex-4.0)
H/D Pier (85m longXx ~6.0)
Marine Police Pier (~3.5}|.

.State Railway Pier - 0Ofl
{50m X 15m X -6.0)

(Private wharves:}

1. TBH Pier (50m X 15m}

2. TMH Pier (90mX20m%-5.0}
. Harinsuit Co., Pier
Hua Huphin Co., Pier
Repair Yard (3 company
‘Max 200 GT. Ave 30 GT

LE R - VA]
P

i

{4) Seasonal
~‘Influence

Port operated all year round

(5)_Ship§ing_Company

Harinsuit Tfansport Co., Lth

Tharcoe Chakrwad Co., Ltd.

TBH Teck Bee Hang Co., Ltd.

TMN Thai Maritime Navigation Co., Ltd.
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Table A.19-4 (2)

11. bredging_

Out-line of Coastal Ports, Songkhla

tL)

Ttem

Record or Programme

Capital Dredging

(2}

{3)

Maintenance Dredging

Record of Maintenhance
Dredging including

Annual Budéét, volume
& Dredger's Hame fér

recent 5 years

—

Dredgihg Programme

Capital/ﬁaintenance
Dredging Programme
wp to 1985

Year Budget Volume Dredger
MB M3

1967 0.6 337,500 K3

Year Budget Volume Dredger

: ME u®

1978 34,300 K 2

1979 Nil Nil Nil

1980 Wil Nil Nil

1981 0.9 102,600 X 2

1982 1.6 140,000 K 4

Year Budget Volume Dredger
ME oW

1983 '

1984 Tnner Every 3 years

1985

Outer Bvery 2 years {or Every vyear
1986 if necessary)

Disposal area is located behind Ko Nu,

{4} predging Method
including Disposal Area (the distance from approach channel is
approx. 3 km}
Vessel engaged in M/Dredging is hopper dredger,
{5) siltation/Sedimentation i) Estimated Maintenance Volume 500,000 Map,a
“ie. Littoral Driff ii) ~silt Rate M p.a.
affecting Navigation )
Channel '
{6) Remarks Dre&ging had been carried out every year from
- 1967 to 1977
Total Budget. more than 23 M§
Total Volume. approx. 9,500,000 M
e —
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Table A.19-5 (1)

Port Activity

Out-line of Coastal Ports, Pattani

Shipping Company

s Future Plan
E tin i .
Ttem (inclugi: Og—ogizatgigsect) {Existing Development
g going 3 Proposal}
{1} Approach Channel
width {(m) 60
Length {(m} 4,000
ﬁepth {m) -3.0
——
{2} Tidal Conditions
HWS (m) C 41,1
MSL (m) +0,8
"LWS (m) +0.6
{3} Pacilities Dimensions (L X W X Depth} pimensions (L X W x Depth)
Government Wharf | Pattani Port Started in 1982}* for 1,000 GRT.
and will be finished in 1984| (195m x 26m)
&
Municipal Jetty Hil
FMO Wharf 100m X 12m (1972) 75m long timber wharf
’ T5m % 3m
€S0 Plant Cold store (19280)
Private Fish
011 7 Private wharves
_ (B4m % 49m}
Cargo
Others Nil
{4) éeasonal Operations_restricted by
Influence NE Monsoon {Nov. - March)
Lo . L
{5}
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Table A.19-5 (2}

¥I. Oredging

Pa—

Out-line of Coastal Ports, Pattani

. Ttem .

Record or Programme

{1) capital Dredqing Year Budget Volume Dredger
M o’
1969 18.4 1,044,900 K 1
(2} Maintenance Dredging Year Budget Qolume Dredger
ug u’
Record of Maintenance 1978 479,200 K 3
Dredging including 1979 Nil Nil ) Nil
annual Budget. Volume 1980 1.0 232,700 ‘K 3
& Dredger's Name for 1981 Hil Nil Nil
recent % years 1982 Nil N sl - Wil
{3} Dredging Programme fear Budget Yolume Dredger
Mg u*
Capital/Maihtenance 1983
Dredging Programme 1984
up to 1986 1985. IBRD loan ~ K 8
1986

(4)

Dredging Method
including Bispesal Area

Disposal area is located adjacent to river
bank, therefore the dredging is not effective
becaused of backing inte navigation channel.

(5}

siltation/Sedimentation.

ie. Littoral Driff
affecting Havigation
Channel

i) Estimated Maintenance Volume 145,000 °p.a.

ii) 8ilt Rate 0.6 M p.a.

(6}

Remarks

* Capital dredging had been continued till 1970

Total tudget 3.1 Mg
Total volume 1,650,000 14’
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Table A.19-6

Port Activity

(1)

Out-line of Coastal Ports, Narathiwat

Item

Existing Operxations
{including On-going Project)

Future Plan
{(Existing Development
Proposal)

(n

Approach Channel

widch (m) 40
Length (m} 2,000
Depth (m) -3.0
(2) Tidal Conditions
HWS (m} +1.0
MSE  (m} +0.5
EHS (m) +0.0
{3) Facilities Dimensions (L X W X Depth) Dimensions (L X W X Depth)}
Government Wharf Nil
Municipal Jetty Nil
FMC Wharf Mil
CSO Plant Nit
Private Fish Many small berths
0il Nil
Cargo 40m long wharf
Others
{4) Seasonal Port closed during NE Mon-
"Influence soon Season.

(5}

Shipping Company

Lightering only possible
March - Oct.
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Table A.19-6 (2)

I¥. Dredging

Out-line of Coastal Ports, Narathiwat

Item

Record or Programne

{1} Capital Dredging Year Budget volume Dredger
uH M?
1969 97,800 K15
{2} Maintenance Dredging Year Budget Volune Dradger
MBS 'S
Record of Maintenance 1978 Nil Nil Nil
bredging including 1873 a/m a/m a/m
annual Budget. Volume 1980 1.0 189,500 K3
& Dredger's MName for 1981 1.0 164,500 K1
recent 5 years 1982 Nil Nil
{3) Dredging Prograwme Year Budget VYolume Dredger
B m
Capital/Maintenance 1983 K 19
Dredging Programme 1984
up- to 1986 1985 K1
1986

{4) Dredging Methad
including Disposal Area

Disposal area is located along the channel.

(Approx. 200m behind}

{5) Siltation/Sedimentation

ie. Littoral Driff
affecting MNavigation
Channel

(6) Remarks

i) Estimated Maintenance vVolume 90,000 #y.a.

ii) Silt Rate 0.5 M p.a.

* Capital dredging had been continurd until 1980,

Total Budget 1.4 ME
Total Volume 203,700 u°
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Table A.19-7 (1)

Port Activity

Out-line of Coastal Ports, Phuket

(1}

Item

Existing Operations
{including On-going Project)

~

Future Plan
{Existing Development
- Proposal} ’

Approach’ Channel

Khlong-Thachin

width (m} 60
Length (m} 4,000
Depth {m) ~3.0
{2) Tidal Conditions
HAS {m) +3.4
MSL  {m} +1.9
LW5 {(m) +0.3
(3) Facilities Dimensjons {L X W X Depth)} Dimensions (I, X W x pepth}

Govefnmént wWhar £

Municipal Jetty

F0 Wharf

Cso -Plant

Private Fish
0il
Carge

thers

with Cold Storage
(121m X 17m}

Mahi Fisher Berths

0i1 Berth & Depot
‘LTimbhar wharf_(SOm long)

: Lighter with container

Deep-sea Port Plan under
the assistance of ADB loan

As well as Songkhla Port.
The construction will be
cormenced in 1984.

The €SO propose to build a
new plant adjacent to FMO
wharf. (180m long)

{4} Seasonal-

Influence

Port is usable all year
round.

(5} Shippinq Compan?"
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Table A.19-7 {2) Out-line of Coastal Ports, Phuket

ie. Littoral Driff
affecting Mavigation
Channel

1I. Dredging
Item Record or Programme
{1) Capital Dredging Year Budget Yolume Dredger
_ M - ml
1970 1.4 404,600 K 7
(2) Maintenance Dredging Year Budget Volume Dredger
: MNP M3
Record of Maintenance 1978 Ni1 Nil Nil
Dredging including 1979 Nil Nil Nil
Annual Budget, Volume 1980 1.6 121,600 K4&7
& Dredger's Name for 1981 ©ONEl Mil Nil
recent 5 :years 1982 - 2.4 182,700 K285
(3} Dredying Programme Year Budget Volune Dredger
Uy u?
Capital/Maintenance 1983
bredging Programme 1984
up to 1986 1985
1986
(4) Dbredging Hethiod M/Dredging is carried out by Cutter and
including Disposal Arsa Hopper.
(5} siltation/Sedimentation

i} Estimated Maintenance Volume M* p.a.

ii} Silt Rate M p.a.

(6}

Remarks

#/Dredging had executed from 1971 to 1977
continuously
Total Budget wore than 7.60 MR
Total Volume approx. 3,200,000 M®
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Table A.19-8 {1) Out-=line of Coastal Ports, Tha~Sala

I.. Port Activity .
: ) Future Plan '
Existi ti | fut
Ttem '(incluz;:t gg_ogiza ;izéebt) (Ex;stlng Daevelopment
E "g0HhY ’ Proposall

{1} Approach Channel

Wwidth (m) 40

Length (m) 800

pepth (m) -2.0
(2} Tidal conditions
T opws m)

MSL {m) Unknown

LWS {m)
{3) Facilities pimensions (L X W X Depth) bimensions (L X W X Depth)

Governmént Whare
Municipal Jetﬁy
FMO Wharf

€50 Plant

- Private Fish

Nil
Nil
¥il
Wil

Fisher boat berths only

0il MNil
Cargo Mil
Others
{4) Seasonal

Influence

{5): shipping Company'|
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Table A.19-8 (2) Out-line of Coastal Ports, Tha-Sala

II. Uredginq

Item : Record or Programme
{1) Capital Dredging : Year Budget Volume Dredger
L n?
1969 Q.5 97,000 K 3
{2) Maintenance Dredging Year Budget Volume " Dredger
HE _ u?

* Record of Maintenance 19?8 Wil _ ‘Wil #Wil
Dredging including 1979 - a/m é/m a/m
Annual Budget. Volume 7 1980 1.3 152,400 K1&3

& Dredger.'s Name for 1581 Nll Nil Nil
recent 5 years 1982 Nil Nil Nil

(3} predging Programme Year Bﬁdqat Volume Dredger
M n®
Capital/ﬁainténance 1983
Dredging Programme 1984
up to 1986 1985
' 1986

{4) Dredgiﬁg Method
including Disposal Axea

{5} siltation/Sedimentation i) Estimated Méintenance Volune M p.a.
ie. Littoral Driff i1} sSilt Rate M p.a
affecting Navigation
Channel .

(6} Remarks
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Table A.19-9 (1) oOut-line of Coastal Ports, Sichon

I. Port Activity
s R Future Plan
E i t N
Item (ihclﬁzii' gg_oziia ;zzéect) (Existing Development
: g 9 ? Iaeth Proposal)
{1} Apprecach Channel
Width (m) 40
Length (m} 800
pepth (m} ~2.0
(2) Tidal Conditions
HWS (m)
MSL (m) uUnknown
WS {m}
{3} Facilities pDimensions (L X W X Depthi Dimensions (L X W X Dapth}
Government Wharf Nil
Municipal Jetty Nil
- FMO Wharf Nil
CSO Plant Nil -
‘Private Fish Fisher boat berths only
0il Nil
-Cargo Nii
others
(4) ‘Seasonal -

‘Influence

s

shipping Company
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Table A,19-9 (2)

Out~line of Coastal. Ports, Sichon

I1. - Dredging
ST . -
Itém Record or Programme
b - -} — e
(1) Capiral Dredging Year Budget Volume Dredger
. HE u?
1982 1.1 114,000 K1
(2} Maintenrance Dfedging Year Budget Volume predger
o ME M
Record of Maintenance 1978
Dredging including 1979
Annual Budget. Volume 1980 ©Nil
& Dredger's Name for 1981
recent 5 years 1982 a/m a/m a/m
L. . . - -
{3) Dredging Programme Year Budget Volume bredger
. MB M
Capifal/Maintenance 1983
Dredging Programme 19?4 Nil
yp to 1986 1985
1986
{4) Dredging Method Capital dredging in 1982 was_carried out by
including Disposal Area mean of cutter suction dredger.
{5) siltation/Sesdimentation 1) Estimated Maintenance Volume 1’ p.a.
ie. Littoral Driff ii) silt Rate M p.a.
affecting Navigation
Channel
{6) Remarks
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