1-2-6

Ports

Three Ports handle Sri Lanka's international marine transport
namely, Colombo, Trincomalee and Galle. They are all'blanned,
managed and operated by the Sri Lanka Ports Authority (SLPA)
which was established as a government owned corporation ‘in
1979, Key performance indicators of the three. ports for 1986

and 1987 are summarized in Table i-11.

TABLE 1-11 Selecied Performance Indicators {1986 ‘and 1987)
ports of Colombo, Trincomalee and Galle

Colombo Trincomalee - Galle  Total

1986 1987 1986 1987 1986|1987 1286 . 1987

No. of

Total GRT of ships 24,257 | 22,330 1,287 1,475 129 224 25,673 24,029
serviced {'000s)

Total tonnage of dry 6,334 7,470 1,180} 1,014 169 226 | 7,663 8,595
carge handled {‘000} :

Total teonnage of 2,184 | 1,327 - - - - 2,187 | 1,327

ship calls 2,505 2,335 1 220 296 59| B3 2,184 |- 2,714

liguid cargo handled

{'000s)

Containers handled 341.4 | 429.3 " - -1 - 341.4 | 429.3
{1000 TEUS) 220,43 (300.2) - - - - (220,43} {300,.2)
* Figures in brackets are transshipment, Soukce: SLPA Yearbook 1987

(1)

gince the Port of. Colombo is described in detail in Chapter 2,
the port of Trincomalee and the Port of Galle are described

below.
The Port of Trincomalee

The Port of Trincomalee, located on the east coast of Sri.bahka
facing the Bay of Bengal, is situated at lat, 8°31'N. long.
§1°15'E, The Port of Trincomalee is a-qood.naturai harbour
located in the innermost part of Trincomalee Bay. The Port of

Trincomalee has a land area of 2,036 ha. and a water area of

__18_.



(2)

‘5,261 ha, The major'facilities'areIPOSitioned_in Cod Bay, China

.de,'Clappehburg Bay and HMalay Cove, The volume of cargo

handled during 1987 was 1,013,000 tons and about 60% of the
volune was imported wheat., Cargo throughput at Trincomalee
accounted for. 12% of thée total port cargo throughput of the

cbuntry._A-map-of:Trincomalee Fort is attached as Appendix 1-15,

“The ‘Port of Galle

“fhe Port of Galle is located in southwestern Sri. Lanka at lat.

6°1'N. long. :80°%13* E. and Galle was the main Sri Lankan Port
before the Port of Colombo was established. The Port of Galle
is 1écated'ab0ut 120 km south of Colombo and is connected with

the capital'by both roads and railway.

- As shown in Appendix'lHB, the Port of Galle is located in the

inner eastern part'of the bay, and is sheltered from the ocean

by stone masonry breakwaters,

For their location, please refer to Appendix 1-16,

The port facilities are located in the narrow port arsa bhetween

‘the guay and the breakwater of Gibbet Island. & fishery port, a

vacht harbour, a slipway and a factory are located arcund the

bay.

' The development of Galle port is one of Sri Lanka's highest

“priority projects under the present government policy. The

‘port, similar to Colombo, is located on the main shipping

routes and has the potential to develop inte a container

- transshipment port and complementing Colombo. ‘Though the port
“of ‘Galle presently handles a certain amount of cargo, a

Cgubstantial’ amount investment for breakwaters, channels and

S basis} which will not yvield direct financial benefits, is pre-

. requisite for large-scale development,

'—10-



CUAPTER 2 PORT QF COLOMBO

2-1

History and Characteristics of the Port

The Port of Colombo, Sri fanka's main Port, is on the weslt coast - of
the island at latitude 6° 57' North and longitude 79° 51' East, washed
by the waves of the Indian Ocean. The Port lies on the traditional_sea :
trade route to Australia, the Far East and South Asia, and links Sri

Lanka with Africa, the Gulf, Europe, Canada and the U.S.

Colombo, with its favourable natural conditions, had been a popular
trading station of sea-faring Arab merchants and Indian traders., The

construction of Colombo as a modern port started in the late 19th

century,

The construction of the South west breakwater undeftaken.in 1875
transformed the roadstead port of call into a port with a safe
anchorage. Following the construction of the Southwest. breakwater,
construction of the Northeast breakwater and the North west braeakwater
started in 1898 and the port became a world famous bunkering and
transshipment port, The extension of the arm to the SouthWESt

breakwater was carried out in 1912,

she Port of Colombo, with approximately 260 hectares of sheltered

water area, acted mainly as a lighterage port until 1950,

The first major port development and expansion scheme including

construction of modern deepwater wharves was started in 1950,

The completion of the various capital works under the scheme in 1956
resulted in the commissioning of 3,200 meters of deepwaéer t9 - 11
meters) goays—--Queen Elizabeth Quay, DBelft Quay (now Bandaraﬁaike _
Quay)}, Prince Vijaya Quay and Oil Dock which provided 15 berths and
coaster herths at 7.5 meter depth together with 55,800'M2'Qf
pillarless type transit sheds complete with road and rail accéss;

Other ancillary facilities for ship repalr service were also provided;
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:‘Théee-”improﬁements in infrastructure together with the favourable
’locaflon of the harbour on the traditional BEast-West sea roules,
'mlnlmal tlde variation {a mere 0. Qﬁm range ) that ensured availability
of maximum_water depth “in- the harbour basin and the approaches at all
'  times;-éerVed tO'éhhance'the reputation of Colombo as.a popular port

' in the .Indian region handling: conventional cargoes,

In ‘the early 1970s, there was a ﬁlan_to extend the Queen Elizabeth
Quay by 1000 ft, to be utilised for bulk handling of cargo such as
‘fertilizer. But, by the time work was taken in hand, the pattern of
inteérnational Shipping'was'undergoing'rapid'changes due to the
iﬁ£f0€uctioﬁ of_cdntainets;-and, by 1973, Colomho itself experienced a
steady increase in this mode of traffic. Tt was then decided to
complete ‘and £it out the proposed extension for the handling of

Scontainers.

With the formation of the $ri Lanka Ports Authority in August 1979,
entrusted'with_the H.e. Promotion of the use, improvement and

1]

deVélbpmeht'of,thé specific Ports,.,." this project received the
Highest-pribrity and work was expedited on a policy directive from the
government the aim of which was to exploit the strategic location of
~‘the port . and transform it into a modern container handling pert

attracting transshipment traffic in the region,

The project- featured a tied-back concrete cylinder quay wall 1,000°
{(300m) *400% with-a back-up area of 10 acres of newly reclaimed land.
The entire projecﬁ ffoﬁ;COncept to execution was by the Port's own
“engineering and techhicai'péxsoﬁnel without foreign funding and
fdréigﬁ'consultaHCy services or contractors. The completed terminal

" was inaugurated by the President of Sri Lanka on 1lst August, 1980,

‘pavallel action was taken on a pricrity basis to eguip the new
‘terminal with basiC'%pecialised equipment such as shifters for the
 movemenL and stacklng of containers, 40-ton and 25-ton forklift trucks
for contalner handllng work and smaller fork11fts for stuffing and de-
'stufflng operatxons. Later, to enable the terminal to handle

- "gearless™ vessels, a guay-side ‘gantry crane {(Tango BQ) was obtained



on a hire basis and installed on site after;shifting QEQ No.d Transit
Shed., Gearless vessels commenced calllng at Colombo in October 1982,

As Colombo was . fast becoming a transshipment point for ports in, th
Gulf, the Indian sub-continent and East Afrlca, with more and wore
gearless vessecls calling at the Port, two sets of new Leiberr Gantfy
Cranes were also installed at the 0.F.Q. Terminal in September 1983 to

provide additional cranage (quay¥side) to give speedy turn-round to

such vessels,

As the 0.E.Q, Container ‘Terminal was hard- pressed to cope with the
mountlng inflow containers, if was decided. to accept one of the
proposals made in the Master Plan drawn up by the Japan International
Cooperation Agency {(JICA} in 1980 to provide additional. coptéiner
berths by constructing a deep-water quay at the site of the 0la
Coaling Jetties in the northern sector of the Port. Constructién work
on Stage I of the Port of Colombo Expansion Project beqan-in.Ma:ch

1983 to provide one fully equipped caontainer berth to cater to Third

Generation vessels,

in order to cope with the forecast strong traffic- demand, work on
Stage 11 to provide a second berth as-a'southward.extension Qf.the
first berth was undertaken parallel with work on Stage I, in May 1984.
As some shipping lines proposéd to deploy Fourth_Geheration_Container
Ships (lifting 4,000 TEUs or more) on round-the-world services calling
at selected base ports, design changes were effected in respect of
Stage II1, anticipating future needs, Gantry cranes upgraded for héight
and reach were installed for Stage I and the eguipment for Btage II
was upgraded along the same lines. Berth No.l (Stége_I) was,opened.on
2nd August, 1985 and Berth No.II (Stage II} was commiséioned on.18£h
March, 1987. This fully équipped ‘multi-berth terminal and complex
designated as the Jaye Container Terminal has enabled Colombo to gear
itself to service the fast—growing demands of container traffic and

function as a pivotal port handling transshipment in the region.
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2~2 Organization'and Manégement
‘History and Present Orgahization of. SLPA

'SiNLt.i918 Ithé Pogt'was administered by the Colombo Port Commission,
a governmental departmenL whlch was made 1esp0n51b1e for the supply
and malntunance of cargo~handllng equ;pment and other infrastructure,
pllotage q@lVlceS, and docklng and slipping. The government funded all
1ts act1v1t1es._5tevedor1nq and shore handllng activities were in. the
hands of several private wharfage compduyes. In 1958, the Port {Cargo)
qupQration was sét up-tbitaké over these activities performed by a
mﬁltipiicity of opefatérs; The Port. Tally and Protective Services
Corﬁéra£ion was erméd in 1967 in order to perform onboard tallying

and secﬁrity services on behalf of agents.

The Sri Lanka . Ports'Authority {SLPA) was constituted under the
prOV151ons of . the Srl Lanka Ports Authority Act No.51 of 1979 on lst
hAugust, 1979, haV1ng e{fected the merger of the Colombo PorL
_Commission Department_,and the  two existing statuto;y corporations,
This resulted in a unified o;ganization with a streamlined structure
and a.cadre of about_22;Q00. The Ports Authorit? does not receive
‘financiai..éilécations from the government but operates on its own

revenues and resouxces,
The present organizatioh chart of SLPA is shown in Figure 2-2-1.

The total’ number of -employees as of end of 1988 was 20,407, and the
details of the division/section breakdown are attached as Appendix 2-

2-1.

SLPA -has nine Directors headed by the Chairman, The other eight
'dlrectors are nomlnated by the ministers concecnud, according to the
Ports.Apthar;ty_Act, and-represent the various organizations closely
relatéd_tQ €he.?ort'of Colombo, There is one eXception that the
Director Geﬁeial of tﬁé Cuétoms is always assigned as one of the
?Dlrectors as stlpulated in the Ports Authorlty'act The functions and
organizaﬁlon of the members of the Board of Directors are summarized

hereunder.
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-~ Chairman

- Vice Chéirmén. {appointed by Minister of Trade and
- Director (Full Time) Shipping )

= Direqtof'

- Pirector

- Managing Director
~ Director {Customs)
= pirector {Treasury)

- Director (Fisheries)

SLPA is under the jurisdiction of the Ministry of Trade and Shipping,

-The main objebts_and duties Qf SLPA are as followsg

i) to provide'port_services such as cargo handling, pilotage,
- towing, bunkering, water supply, tallying and.protective works:
ii) to reguléte and control navigation in the ports:
iii) to develop and maintain the.ports
(The-ﬁoits,.atzpresent, consist of 4 ports namely, Coiombo,

Galle, Trincomalle and Kankasenture.)

_'Ship repair services are available at Colombo Dockyard Ltd, which is
located within the Port of Colombo. Other governmental services
~related tﬁ ﬁhe port pfovided by the concerned ministries are; 1)
:Qustoms undeﬁ'the Hinistry of Finance ii) Security by Superintendent
of the'Ha:bour Police; and Immigration and Emigration éfficer under
the Minisﬁfy of ﬁefenée,.iii) Quaranﬁine'by the Port Health Officer
under the Ministry of Health and Women's Affairs, iv) Animal and flant
) Quarantiné by the Agricultural Officer and Grain and Fruit Fumigation
by'the-Fuﬁigatioh Uﬁit under- the Ministry of Agriculture Food and Co-
dpefative._ An quanization chart summarizing these relations, is

attached as Appenéix 2-2-2,
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2~3-1

Facilities and Throughput

Port Facilities

(1) General

The existing layout and facilities of Colombo are shown in Tig.

2_'2-

1)

2)

3)

4)

5)

The harbour basin is sheltered by three breakwaters,
Southwest breakwater, Northwest breakwatér (Isiand

breakwater), and Northeast breakwater,

There are two entrance channels, a channel (227m in Width
and 13.0m in depth) between the SW breakwater and the
Island breakwater and a channel (154m in width and 10,0m
in depth) between the Island breakwater and the NE

breakwater,

The water area of the Port extends over 224 ha. kat
L.W,L.) and has a minimum depth 6f 1lm and a maximum
depth of 14m around the center of inner harbour. The sea
bed is generally sandy silt, but there are many exposed

hard base rocks.

Such being the case, vessels up to about 30,000 DWT can
enter the port fully loaded, Vessels greater than 30,000

DWT must enter the port partially loaded,

Berthing facilities inc;ude the Queen Elizabéth Quay
(QEQ) alang the SW breékwatér, the Jaye Container -
Terminals (JCT #1, #2), the Bandaranaike Quayé (BQ), and
the North Pier (NP) for a total of 17 deepwater berths
with a draft of 9m or over and 19 small berths with a

draft of 5.0m or less,
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6) Of these berths, three berths of QEQ and two berths of

8)

9}

JOT are used as container berths, and North Pier and the
North Guide Pier (NGP) handle crude oil/petroleum

products.

A large oil berth is under construction inside the Island

break-water at the middle section.

in addition to these regular berthing facilities, there

are 18 buoy berths. (A list is shown in Annex 2-3-2)

The land portion of the port has a rotal area of about
102 ha. and includes the Fort Aréa, Bagdhad Area, Pettah
Area and Kochchikade Area, extending from the base of QEQ

towards the northeast breakwater.

A road'network extends along the waterfront covering the
entire port area, Originally, the port_rbad was ofnly two
lanes along its entire length, but was'expanded_to four
lanes in the section from the south side of JCT to ﬁhe
base of QEQ. The section from the porth side of JCT to

PVQ still rewain as two lanés.

The Port Railway is laid along the port road from the BQ
to the north side of JCT, with a portion intrudinq.into
the road area and limiting the road width available for

traffic,

10) The Fort district accommodates a passenger terminél, buoy

11}

berth supply base, barge cargo unloading facilities and

water supply barge base.

Warehouses are concentrated in the backup area 6f-QEQ and
along the waterfront of the Fort «/Kochchikade area,
There are only two other warehouses in_the.backﬁp area of
the Prince Vijaya Quay at the north end of'the-port area

and sheds leased to the Food Public Corporation located



the base of P.V,Q.
© (See Annex 2~3~1)
.'f12f fIn the Pettah Kochchlkade area, shibyafds'ahd repair

-'shops for small vesaels, a buoy repalr shop and a

"f,carpenter shop -are ‘located here and there, Some of these

~13)

fac111tles are extremely o0ld and superannuated. Dangerous

:cargo storage and the Port Fire station are in this area.

~On the north side of ‘the’ Kochchlkade area is Navy General

Headquarterg, and there is a barge repair basin to the

north adjacent teo the Navy Headguarters.

14) Along the rcad ‘in the contalner yard OL JCT#1 is a kitchen

15)

0 16)

2-3-2 Quays

17)

which prepares al? meals for port workers. This kitchen

'bu;idlnq_cuts_ofﬁ part of the container stacking areas of

JCT#I,.and #2,

Oﬁfthé;nofth side of JCT is & dry dock (263m x 44.0m x
8,9m) fbf'vessels'of the 90,000 D,W.T. class, completed
in 1986, On the north adjacent to the dry dock is a group
of dry dockS”inclhd;ng the New Dock for vessels of the
6,000-D.R.T. class, the Graving Dock (213m.x 26.0m x
9. 7m) for‘vegséls 6f the 30,000 D.W,T., class and the

Inner Dock for vessels of the 6,006 DWF class.,

On the north side of the dry dock area, the land behind

the South Jetty_is used as a petroleum shipping base,.

Six gates connect the Port road system to the city road
network,:amonq theée the Main Gate at the base of QEQ,

the Layden Bastian Gate, and the Baghdad Gate at the base

~of Bandaranaike Pier are well ut]llzed.

 A list of7existing'a10ngside berths is shown in Table 2-1.

a— gg_.



Table 2~-1 List of Existing.Alongside Berths
Quays, Plers Length in Metevs Depth in Max. : Type of cargd
& Berths Water front Berth Heters vessel (DHT) _'handied
QEQ 1,150 (1,125) 1,080 (875) )
1 210 (150) | 11.0- {9.0)°{ 20,000 (15,000)
2 210 (150} 11.0 (19.3) 20,000_'(22,900) General cargo
3 210 (150) 11.0 (10,3} | 20,000 (22,000)
4 210 (150) 11.0 (11.0) | 20,000 (2Z,000)
. : : Container
5 & 6 240 {275) 12.0 (12.0) { 30,000 (40,000)
BQ 940 (920) 805 o
165 (135) 9.0 (8.5) | 10,000 RE
165 (150) 9.0 (9.5) | 10,000 _
24 105 (85) 6.0 (10.0) { 3,000 | ¢ General cargo
3 185 (1507 10.0 (9.0} | 15,000
4 185 (150) | 10.0 (8.5} [ 15,000
cB 200 {185) 140 (185) | . L
1 70 (109) 5.0 (5.5) 1,000 .
\ _ \ : c
2 70 (85) 5.0 (5.5 | 1,000 eneral cargo
JCT 632 (632) 632 (632)
1 300 (300) 12.0 Full Container Container
2 332 (332) 13.0 Vessel 41
PVQ 370 (330) 330 (285) , o
165 (135) 9.0 (8.0) | 10,000 Bulk/General
165 (150) 9.0 (9.5) } 10,000 carge
NP 370 (390) 225 (200) _
1 225 (200) 11,0 (10,5) | 30,000 0il cargo-
sp 280 (270) 185 (175) _
1 185 (175) 10,0 (9.5) | 15,000 General/0il
cargo
RGP 360 (330) 330 (300)
1 165 (150) 9.0 (9.5) { 10,000
: 165 (150) 9.0 (7.9) | 10,000 General cargo
Dry Cargo
Berth ‘Total | 3,932 (3,792)
01l Berth
Total 370 (290)
Alongside
Total 4,302 (4,182)
Remarks: Humerals in ( ) quoted from "PORT OF COLOMBO HANDBOOK'.
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1) Queen Elizabeth Quay, 1;125 meters in length, has © alongside
bertﬁs to acc0mmodate large vessels, The draught alongside
ranges from 9 to. 12 meters..én,extent of 500 meters of this

' 'berth-has been developéd as the Container Terminal where

- containers are handled using gantry cranes,

2) Jaye Container Terminal which is 632 meters in length has 2
alongside berths to accommodate fourth generation container
vessels, .The draught "alongside of the first is 12 meters and

‘that of the -second berth is 13 meters,

3) Bahdarahaike Quay has-4 berths to accommodate large vessels with
draught ranging from 6.7 meters to 9,46 meters. In addition,

there are 2 other Coastal berths with a draught of 5.5 meters.

4} Prince Vljaya Quay has two along51de berths with draughts ranging

from 7,5 to 9 5 meters,

'5) Guide Pier has two alongside berths at the entrance to the
. Graving Dock'with.d:éuqhts_ranging from 7.5 to 9.5 meters.
Across this berth is oné alonéside berth Called South Pier which

can accommodate a large vessel with a maximum draught of 9.5

meters,

©) North pier has a draught of 10,3 meters.

7} SPMB, owned by Petroleum Cooperatzon, for crude oil, has a draft

of —29 meters.

2-3-3 Berth Utilization

Dry cargo is handled at most of the quays while wet cargo is handled
. at HNorth Pler foil), South Pier (coconut 0il), a part of midstream

- buoy berths, or $PMB which locates outside port.

‘Among the dry cargo, the méjority'are containers,. But, there is

considefable'dry bulk cargo and break bulk cargo.



Containers are handled at most of the. guays while Q.C.T. #6, #5, #4,

J.C,T. #1 and #2 are the exclusive berths for contalners.

Major non-containerized dry cargo are handled malnly at the follow1ng

berths;
Cemant Bulk/bag P.V.Q.
B.Q. -
Q. E.Q.
Fertilizer Bag B.Q,
(no bulk handled) S.P,.
) P.V.Q.
Q.E,.0.
Castal Berth
Sugar Bag B.Q.
{no bulk handled) P.Vv.0Q.
5,.P,
Wheat Bulk PV, Q.
Flour Bag : B.Q.
{no bulk handled} C.B.
Rice Bag B,Q.
Q.FE.Q, #2
Q.E.Q. #2
5.p,

2-3-4 Berth Production

Table 2-2 indicates tonnage handled by berth in 1987,

Table 2-2 ‘Tonnage Handled by Berth in 1987 (000 tons)

Hame of berth lLoaded Discharged Total
QEQ 1,111 1,299 2,410
B 211 756 ' 967
CB 34 154 : 186
GP 23 ©114 137
sp 30 173 203
PVQ 62 556 618
Jcr 1,328 1,391 2,719
eN) a 3 g
PETTAH 2 16 18
EJ 1 2 3
AD? 5 7 12
MT 2 1 ' T3
STREAN 88 103 191
TOTAL 2,901 4,575 7,47
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Fig;'z;d shéwé the average value of "Cargo volume/Berthing hour"

during March - May '88,

It is remarkablé;ﬁhat_J‘C.T‘ handles 350 tons/berthing hour which is 7

‘times the proﬂuéhivity of other quays.

Q.E;Q. fas two types;of'productivity {see Fig. 2-5). One is a
‘conventional value which is the same value-as of B.Q. (0-75 tons/hr.)
and the other is ‘the semi-tontainerized value (150-200 tons/hrs),

‘while the average value for productivity at J,C.T. is 350 tons/hr.

0il handling; Crude oil is the major ca?go among the liquid cargo

Handled in the port,

Crude oil import to Sri Lanka has been carried out by Lanka Tankers
Ltd. through Single point mooring buoy, 10 km off Colombo by 125,000
D/W thankers and through north pier inside port by 30,000 D/W tankers.

‘Concerning the pfdductibn ratic at SPMB, under normal operating
.vondition, it will take 2 to 3 days to discharge because the pipe line
can transport 3,000 tons of oil per hour with ship pump. But during
5W monsoon season, discharging operation is said to be sugpended
occasionaly_dge to the éeg condition. :Presently adopted criteria for
interruption of dischérging'operation {and tanker to be off the buoy)
“aré} H1j3 10 po 15ffeét; or wind épegd 10 to 12 knots per hour, For

the poSitioﬁiﬁﬁrof ;anker, bne 7,500 HP ocean tug is being used,

_33_



- I\
o A

ToVHR. 203 / _\
158 / 4.
168 l: \ .
. Py '
a““ — i ﬁ?‘z‘#ﬁ?&nﬁ ]
M.J. E.J. 0.J. &P, GP. C.B. P.UGOQERQJILCT. B.Q.

NE OF BERTH

2-4 Average Value of 'Cargo Volume/Berthing Hour' in March - May '88

Fig.
i
!/.
!
108 %
9@ \\ ]
I
” \ ~p.Q, !
™ \ : (43 SHIPS)
€04 '
\ R “ J.C.T.
0 (43 SHIPS)
49 :&%[_ B
Q. -
30 > 0.E.0.
\\ (71 SHIPS).
S

;
z///'\““mw
’_.__,,'! .J k\h‘\\
Ay

. : ), e S \\.mi.—*"" 'S
g75 133 158 283 258 300 358 408 489 893 S50 6BA  658™

UOLUME/BERTHING HOUR

Fig. 2-5 Dbistribution of 'Cargo Volume/Berthing Hour/Ship' in March '88

3 —



(2)

1)

‘Pregent Capacity of Container Terminals
JCT

. Facilities presentiy,in use at JCT are indicated in Table 2-

3,

© The ﬁumbér of containers handled at the two berths of J.CTu

2)

durlng the recent 6 months (from 01 "Jan. 30 June 1988) was

77211 194 TUE'S, and the average berth ‘occupancy’ was 6d% ~ 93%.

There is a small déérease‘in'the number of COntainers handled
‘while the berth occupancy becomes great in the later part of

‘the observed périod.

Thls means that 211,000 TEUs 1s the R@x 1mum value presently

1atta1ned for one berth per year at J.C.T. (422 000 TEUs per
year at two berths),

QEQ

Facilitiesrpresently in use at QCT are indicated in Table 2-

4!'4

JIt 15 obsarved. that the traftlc at Q.E.Q. is not smooth owing

to the narrowness of the yards, the many corners and the

'funeven ‘grounds.,’

"At present* Q.C.T. has two gantries and is handling 17,000

' TEUS per ‘month as a whole. This is equivalent to 204,000 TEUs

per year. We understand the value is the maximum value at

thls:moments

%l)



fable 2-3 Container Handling Facilities at the JCT

Item #1 #2
Berth Length 300 m 332 m
ﬁ Depth (below LWOST) " =12.0m «13.0m
= Type of Structure Concrete Concrete
Calsson Caisson -
] S '
E Total Area lQ.B_ha. 9.9 haf
U Marshaling Yard 8.6 ha. 8.4 ha.
H ;
& Total No. of Dry Slots 1,680 TEU 1,752 TEU
(1]
e Total No. of Reefer Slots 72 TEU 712 “TEU
8.
Number .2 units . | 2 units
(Model {(Mitsudi {Mitsul
o Paceco) Paceco)
£ -
g Max. load under spreader 35.5 tonns 33,5 tomms
p | Reil Span 16.0m ;6.0 il
g Qutreach 38.1m 38.1m
© Backreach 16.0 m 16.0 m
Clear 1ift above dock 29.3 m 29.3 m
Number b units S units
9 Capacity 35.5 tonns | 35.5 tonns
& | span 22.7 m 22,7 m
b Lifting height above 12,5 m 12.5 m
8 ground
§ Stacking Row 5 Rows and | 5 Rows and
= 1 Chassie 1 Chassie
Lane Lane
% u | Prime Mover 12 units | 12 units
i‘é Trailer 23: 18 units 12 units
4 22 units 21 units
@] nis
£ 3| Weighbridge (50 tonns) 2 units 2 units
o1




Table 2-4 Container Handling Facilities at the QEQ

Item - QEQ4 | QEQS.# qEo 6 Total
.. | Berth length 150w 275w 425 m
‘& | Depth (below LWOST) | ~ ~11.0m -12,0 m
| Type of Structure Concrete block Concrete cylinder
- | Storage Area 13,600 m® | 26,580 n? 40,180 n?
. _ :
L - T
. | Total ¥o. of Dry
TRl slots _ 1,741 TEU
gal T o .
3 Total No. of Reefer 36 TEU
slots
Nﬁmber'ﬁf'unit 1 unit ¥ 2 units 3 units
© (Model) ' {Liebherx P115L)
g | Max. load under 35.5 tonns
§ - gpreadeyr
t: Rail span 27.0m
g Qutreach 35.1m
3 Backreach 10.7 m
| ciear 1ift above 24,4 m-
dock -
Number - 4 units 4 units
"
. § (Capacity - 35 tonns
‘: Span ~ - 13.6 m
g | Lifting height - 9.0 m
& above ground
o oo o
¢ | Stacking row - 3 Rows and
S ' 1 chassie lane
:ﬁ.gz,Mbbile Crane - 2 units -135 tonns & 80 tonus
_;E}S Forklift Trucks 12 unit - 40 tonns
N '

"% To be installed until Dec '89




2--3-5 Calling Vessels

1)

2)

3}

4)

Table 2-5 indicates the number'of_shiﬁuarrivals in 1986-1987 and

the disktribution of their Gross Registered'Tonnagé.
Table 2-5 No.'of Shipsiérrivéd

and Thier Percentage Distribution by G.R;T.'Group :

No, of %  No, of %
ships (1986) ships (1987)

Below - 2000 482  20.6 453 18,1
2000 - 3999 242 10.4 273 10,9
4000 ~ 5999 igs 8.0 146 5.8
6000 ~ 7999 187 8,00 230 9,2
BOOO - 9999 : 343 14,7 366 14,6

10000 - 11999 177 7.6 279 1141

12000 - 13999 178 7.6 179 7.l

14000 - 15999 121 5,2 127 5,1

16000 - 17999 93 4,0 157 6.3

18000 - and over 324 13,9 295  11.8

TOTAL SHIPS 2,335 100,0 2,505 100,0
TOTAL G.R,T. 22,330 24,257

('000)

AVERAGE G,R.T, 9.6 ' 9,7

PER SHIP ('000)

Fig,?2-6 shows that there are two groups of vessels; One grbgp'Qf
ships carry 100 - 2000 tons per ship per call, while the-éﬁips
of the second group carry 4,000 - 15,000 tons per-call'per'éhié.'

Fig.2-7 implies that vessel calls at J.C.T, are not random calls
but scheduled calls actually. Annex 2-3-3 shows the periodic

call of all ships from 01 Dec., 1987 to 30 Nov. 1988 at J,C.T.

Occupancy of midstream berths is indicated in Fig.2-B.
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2-4 Port Operations

(1)

Outline of the Port Operations

- . The Port of . Colombo operates around the clock, Vessels can enter

and.leave the port at any. tlme. Berthing and cargo handling

operatlons, when neceSSdly, are ~also carrled out 24 hours a day.,

.Pllotage is compulsory and th@ use of tugboats under the pilot's

discretion, Port pilots board incoming vessels at an anchorage
areé'oﬁé mile from the port entrance, Berth assignment is made on
the principle of public use, but for JCT berths and part of the

QCT bherths an implicitLpreferéntial‘use system is applied., Since

- JCT berths accept 6nly“séhedulealcallers, the bherth assignment is
made one month in advance.. Other berths are assigned based on
-agpliéations made’ 7 days prior to the vessel's arrival to the

. port. In any case, final confirmation is made 24 hours prior to

the vessel's arrival.,

All of the cargo ‘handling operatlons are eXecuted by SLPA's own
workers, and ‘the operations consist of two shifts, "The pnormal
working hours are; tne first shift from 7,30 hrs, to 16,30 hré.
and the second shift f.ro_m 16,30 hrs. to 24,00 hrs. When
necessary, the 2nd shift can be extended till 4,00 hrs, on an
overtime basis, and a further extension to 6,30 hrs, is possible
at SLPA's discretion, There are four non-working port holidays a
vear naﬁely, Sinhala & Tamil New Years Day, May Day, Wesak

Ful lmoon Poya_Day and Christwmas day,

Transportation of export/import cargo between. the port and its

hinteriqﬁd-is mostly done by t:uck,-and the share of rail 1is

reported_to'be less than 5%, For the vanning and de-vanning of

containersy SLPA has been encouraging the participation of the

.priyaté_segtora_és'a_result, SLPA's share of this service remains
.low; about 25% for import and less than 1% for export, Details of

‘the privately owned inland container depots (ICD) are summarized

and.atfachéd_as Ap@endix-z—drl-(Table and Figure),

. .,.441._



One of the most important changes. ameng the'various,aspects'OE
port operations is the.drastic decrease of midstrean cargo
operations which had been the mainstay of the Port, Trends in
loading and unloading at widstream from 1975 to 1988 are
summarized in Figure 2-4-1, From this it may bé concluded that
the present usage of midstream befths is mainly‘for the handling
of dangerous Argo, bunkering and'water supply and waiting,fbr

perthing.

14'r/f//t,fo
12

10 1

#» DISCHARGING
0~ LOADING

YEAR

Fig, 2-4-1 Trends of Midstream Cargo Operation

(2) Details of the Port Operations

1) Management of entry and departure of vessels. .

The Harbour Master of SLPA régulatés and difécts the movement
of vessels within the port and the approaéhes to the'port.
The port records approximately 200 ship calls pér'month in o
1988, There is no time restriction for entry and departure,
Berthing/deberthing is carried out on a{24—hour.basi§.'

However, tankers should be brought into the berth during




“daylight’ but can- sail anytime.'The'daily pattern of vessel

arrival by ship type is shown in Fig. 2-4-2,

120 7

N NON-CONTAINER SHIPS
O "1t0. '
BN sEMICONTAINER sHIPS

o 80 [J contamer suips
v 80
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s 410
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§
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T T0 'TO TO TO TO TO FO To TO TO TO

1 3 5 7 9 113 s 17 19 21 ™!
‘ (Hour) '

Fig, 2“442 Vessel Arxivals by Time and Ship Type {Rec, 88 to Mar, B89)

There are twelve points and five towing tugs with 300 hp, and
nine berthing tugs with over 2000 hp, four of which, however,
are over 20 years of age*, At this port, pillotage is
‘compulsory except for.small-vessels. The number of tug boats
‘emplbye& is left entirely to the discretion of the pilots,
The standard nuwber is two, The Harbour Master coordinates
with the Ceﬁtral Control Reom of the Operations Division of
SLPAfin-assiqhmehtS'of pilots, ‘tugs, etc. The Pilot Station
'fexchangeszitSfmegsages with ships within and nearby the port

through the port VHF system,
= ACcofding to'information from the pilot station, there are only four

tugs with over 2,000 hp, and these are utilized on a rotating basis,

two tugs per ship.

“_”43'“-



2)

Management of berthing facilities

i) Trends of lighter operation

ii)

As mentioned above, one of the main changes regarding the
utilization of berthing facilities is the dfastic decrease
of midstream . cargo operations, Less than one pgrcént_of
dry carge is transported by barges, Certain ﬁypes of
dangerous cargoes have to be handled soleiy by lighters or
barges. There are three principal lightéf landing berths
in the port, viz, UNIT 2 (Fort), UNIT:ﬁ/S {Pettah) and
UNIT 7/10 {Xochchikade). The present 1igﬁter fléet is as
follows; 60 steel'bargeé of 80 DWT each ; o
8 deck.barqes rangiﬁg from 100 Eo 250 DWT

Berth éllocétioﬁl ' : _'

Berth allocation in the pért'is:médé'On a public use
principle, that is, "first come, first  served," but fbr
JCT and a part of the QCT berths, an implicit preferential
use system is épplied. Especially, JCT accepts only
"scheduled callers. If any vessel doesn't call on the
scheduled date, she loses her bérth and has to wait for a
vacancy. If however_there is a long queue.at JCr aﬁd there
is a vacant bherth at QCT, the vessel may be diverted to

QcT,

In order Lo minimize unnecessary shifting of cargoes
with in the port area, from one warehéuse/open storage to
other berth in a remote area, shipping lines are allowed
to make advance requests for specific.berths where their

cargoes are stored nearly,

As regards vessels calling at QCT énd/or other
conventional berths in the port, the arrival.infOrmatiOn
is submitted to the Central Control Reom of the Opéiations
Division by shipping agents at least seven days before

vessel arrival to ensure proper planning,

In the case of container vessels_calling-atﬂJCT, the



rarrival schedules are prepared by the JCT cffice on a

o monthly basis.

In either ‘case, final confirmation of the ETA of the
vésséls'is-made at least twentyffour hours before the
: érfival of the vasselsw-shipping.agents pay the charges of
-stevedoriﬁg'and navigafioﬁ'in advance and submit a service

- form, Failure 'to comply with the above reguirements means

that the veSSGIS_wili not be assigned a berth (For

details, piease refer to Appendix 2-4-2 and Appendix 2-4-

11),

-3} Management of fre1ght handllng fa0111t1es and delivery/

o reca1v1ng of cargo

i) Cargo délivery/réceiving

Dry cargo flow in the port of Colombo is shown in table 2-

4""1a
Table 2~4-1- Dry Cargo Flow (Including Containers)
Unit: ton
VEAR OABTHC TSTRATGIRG TOTAL
DIRECTY [X] 338;885 11 1. 417, 888 321 L. 756,575 241
| ! 88 208,874 £ 2 1.63¢&, 841 300 1,843,718 2hl
FEOR/T0 OPERATIONAL AZEA| 87 131,280 4] {14,715 §Y 545,505 T
| 8¢ 25, 694 14 338.002 64 364,698 41
FXOR/T0 WAREROUSES 17877 170, 242 51 2037958 sy 414.%ed 81
[ .. BB 314,801 31 187,204 JH 3k, BG5S 31
FEONSTR YARDS §T{ 2,363,571 AN 2 IRLA3L R4y {755,002 (X3!
€8 1 3.13%, 041 40t 3.8, 449 GRT 5,627,546 T2y
TOTAL 87 1 3,004,089 001 4,467,273 1208 7,471, 369 107y
- 8% | 8, 486, 266 18GE 5. 445, 466 1801 &, 431,937 1001

3 8314AKk, THOY))

" Container cargo

containers are

flow is shown in Fig, 2-4-3, At JCT, all

transported via the container stacking

yard., No containers are delivered or received directly

to/from consignees or shippers,

At QCT " all of the loaded containers are transported via
the stacklng yard but a small portlon of the empty
contalners can he transported dlrectly to/from consignees

-or shlppers.

Hds_-



The delivery/receiving of cargo is carried out from
Q730hr., to 1630hr. on all weekdays; including Saturday's,
as normal working hours in both terminals, and f:c_‘cm
1630hr. to 0730hr. of the following day on an overtime
basis. . For Sundays and Holidays, except port Hdlidays,
all delivery/recieving is made on an-overtime hasis.
Besides, delivery at QCT may be carried ocut at any time by
special regquest. On. the port holidays throughout the year,

neither delivery nor receiving is made at JCT or QCT.

gcn
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Fig, 2-4-3 Container Cargo Flow in the Port of Colombo

The closing time for receiving exlﬁort cargo is 24dhrs.
prior to the vessel’s FETA in the case of FCL cargo and
8hrs, before the_‘cc-;mencement of loading in the casc 6f_
LCL cargo, but the Latter cage is very limited (only at

oCT).



The.stacking-plah.for exporlt containers is prepared one

: déy before  the first container is received based on the

beoking lists submitted from agents, The plan for deliv-
eryfofaimportﬁcontainers is prepared one day before based

Oh-tﬁé notice from consignees, Containers are stacked as

'per the ports of destination and weight after belng sorted

out by shlpplng line and by transshlpment/local

C AL QCT; all plannings {yard stacking plans, loading plans,

'eté.) aré-taken_care of by two planners. At JCT, vard

stéckiﬁg plaﬂs'are prepared by two planners with the aid

._oficompufers. The control room and the gates at JCT are

ii)

iii)

connected via an ‘air tube instead of an on-line computer

‘system,

Stuffing/Unstuffing

Cargo Stuffed/uhstnffed.ét CFS ‘or ICDs out of the port
occupies a large share in container transport and cargo
stutfed/unstuffed at CFS in the port is wvery limited as
shown in Fig. 2-4-3. No export cargo is stuffed at CFS in
JCT. This is the reason why SLPA doesn't have facilities
where they étuff/unsﬁuff cargo to/from containers, As a

result, almost all the export and most of import cargoes

‘are stuffed/unstuffed in CFS/ICDs outside of Lhe port or

within the shippers/consignee's premises,

Storage of container cargo

Free storage periods for various types of container

cargoés are set in the following manner;

‘Loaded export; seven clear days (exclusive of Sat,, Sun.
and holidays)
Loaded import and empty; three clear days (exclusive of

qu;&m.NM?mhmwﬂ

Transshipment:'twenty*eiqht normal days (inclusive of

Sat., Sun. and holidays)



Three clear days are given +o ‘the consignees after LCL

carge is stripped out and ready for delivery.

1f the storage period exceeds the free storage period,
storage rent and penalty fees are charged (Appendix T-6=
1). and all imported cargoes except-containers not
cleared within seven clear days from the data of :landing
are removed to a repository transit shed. Further the

pPort RAuthority may, when goods. which have been placed in'
sheds are not removed from such sheds within a period of
twenty-one days from the time when Sucﬁ goods were placed
in such sheds, at the expiration of .such perlods, sell by

public action any or all of such goods.

The average dwelling time of containers at present, is as follows.

oCT export 10 to 12 days
import 9 - . days
transshipment 14 days

JCT  total ' 6 days

At JCt, dpproxlmately 290% of both transshlpment and local
contalners are carried out within 10 days as shown in

Figure 2-4~4 and Appendix 2-4-3,

Empty containers are driven out of the port as quickly as

possible,

The change of the number of contalners stacked at JCT is
shown in appendix 2- -4-4, The number varies between 3 000g
TEU and 6,000s TEUs. THe average height of stacked

containers is two to three,
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iv} Laboui'forcé and equipment

The labour force and egquipment for éargo delivery/

receiving are shown in Table 2-4-2 ahd appendix 2-4-5, Two

of ten transfer cranes are assigned for delivery/receiving

of containers at JCT.

Table  2~4~2 Formation of Gangs for Delivery/Receiving

[ FEL Lol
) . ] e RECEIVING DELIVERY RECEIVENG NELIVERY UESTUFFl!E
FCEIVING [ARGANV{UEAGER K Y i i ] i
ELIVERY  LABOURERS 6 12 8 12 H
' ToTAL 1 13 g 13
2 GAKES PER SHIF7Y 2 GANGS PER DAY SHEFT :2 GANGS
; PER NIGHT

SHIFT

FORNATION OF GANSS AT CF$ |

X 30y

T3

{BESIDES 15 FOR SUPPORTIAG JOBS)

. F?% GANG Fisrurr

- 49—



4)

v) Procedures

The procedures concerning delivering and receiving
containers (FCL) at JCT are summarized and shown in

appendix 2-4-6 and Appendix 2-4-7.

Loading and discharging of cargo -

‘i) Working days and hours

ii)

The port of Colombo operates on two shlfts, day and night.
The day shift operates from 0730 hrs. to 1630 hrs. ‘with a
break for meals from.1200 hrs. to 1300 hrs, The night
shift operates from 1630 hre. to 2400 hrs. with a break
for from 2100 hrs. to 2200 hrs., The night shift is
extended when necessary up to 0400 hrs. on an extended
shift {(overtime) ‘and up -to 063Q hrs. at the dlscretlon of
SLPA,., - The rotations hetween day and night shift are

changed on weekiy'basis.

The port normally works round the clock throughout the

year except on the four "non-working" holidays.

Labour fofce

The labour gangs for discharqing/loéding'at QOCT are shown
in Table 2-4-3, At JCT a iabéur gang'system is used only
for CFS labourers and there is no gang work in the other
fields of operation at JCT, The allocation-bf labour for
discharging/loading is done by the Central Control Room of
the Operations Division before the coﬁmencement of the

shift.

There are also non-labour staffiénd labouférs whose  jobs
are subject to shift work as per shifts;;Gaﬁtry crane
operators are changed every four hours but no such
rotation system is introduced for transfer créne operators
or prime movey drivers,

The number of employees at QCT and JCT by different job



"qrouﬁ is shown in Appendix 2-4-8,

-}; Tab1e 2“473-_Formation.of-Gangs and Drivers for Discharging
o - and Loading at QCT

- By Ship Gear By Gantry Crane
Discharging Lca@ipg Pischarging & Loa@igg

Stevedoring| Foreman 1 1 1
Gaﬁé :Tindal-(Leader) 1 1 1

Winchman -4 A

Crane_Opétator _ 1

Labouters 12 16 12

Total 18 ] 22 15

-5 Gangs per- Shift
_ B , _ : Discharging: | Loading
wharf Gang .| Kangany (Leader ) 1 1
| Labourers 5 -0
JTotal . 3] ‘1
8 Gangs per Shift

. The fofmation'of_gangs for discharging and loading break-

buik cargo is the same as that for container handling at
QCT, h0wever, double gangs are allowed for handling of
refrigerated, dusty and irritable ‘cargos. SLPA doesn't
operate stevedoring of bulk cargos, such as cement and

pétroleum.

 iii)quuipment

© Engineering Division,

The equipment for discharging/leoading at QCT and JCT are

shown in Appendix 2-4-5, At JCT five prime movers and two
traﬁsfer' cranes afé 'assigned Lo each gantry c¢rane. The
maintenance.of equipment'is carried out by SLPA's
. A daily check including greasing,
ete, and_a'monthly check for over haul are the back bone

of the maintenance system,
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iv} Planning

v)

vi)

at QCT two planners take care of loading and dlscharqlng
plans. before commencement of dlscharglng/loadlng, howaver
in the case of Cylone Shlpplng Corporation {CSC), CSC
themselves prepafe léading_bay élahs'aﬁd loéding;

sequences,

At JCT nine planners prepare plans for discharging/
loading, stowage, ete. using computers'before the“

commencement of discharging/loading,

Procedures

The procedures whlch shlpplng l;nes (or thelr agents),
follow for dlscharglng and loading cargos are shown  in

appendix 2-4-9, Appendlx 2-4-10 and Appendix 2-4-11.

Weather conditiéns

Except for the port holidays, the port-does not §to9f
working but there are cases in the SW monscon season when
ship work stops for a few hours due to poor visibilit? in
the heavy rainfall, Strong win&S‘of 15 meters per seéond

or over also stop ship cargo operations for a few minutes,



- 2=5 - Conmputer Systen .
(1) The Existing Computer. System

'SSPA'ﬁresenflyfhaS'two IBM-4361 mainframe computers and a number
offtefminais'as shown in Tﬁble.2"5~l. Computerization at SLPA
firét_started'in 1985 with the purchase of .an IBM. 4361 mainframe
cohpuﬁer. It has a main memory of 4 megabytes and an on-line disk
cépacity-of 1500 megabytes. Subsequéntly, ancther IBM 4361
mainfraﬁe,was purchased, It has a main memory of 12 megabytes and

an on—line disk capacity of 2500 megabytes,

Thé;first.system that was run on the computer was the Jaye
Container Teiminal Operétion.System. SLPA purchased the Container
“Terminal Opefating'Package from Japan. This system consists of an
0n4line prdcessing series,  and cdveis delivery and receiving of

containers, stacking planning, stowage planning, etc,

The flow of these planning works are shown in Appendix 2-4-6, 2-

4-7, 2-4-9, and 2-4~10,

_Table 2-5-1 Number of Computer Terminals of Computer System
by Office In the Port of Colombo

e ~ 1 JCT. iCentral Stock Management
Office or OperationBilling Payroll] Control Jinformation {Total
Section System | System System ) Sysiem Systen
' _ ¥ ¥ ¥
JCT Office 10 8 18
JICT CFS - . 1 {
[Export 0ffice ' 2 4 8
Ptevedoring - | . 4 2 &
ection : _
Navigation - - : 1 4 S
pection _y
Flagsiaff 1 _ ]
(Pilot Station)
AN ) 2
AT heads ' ' 21 21
of divisions : _ :
supplies -
Division
Qffice 4 |
- LStores - S 4 . 4
. {fetal _ 11 i6 12 B 21 b8

¥  Under Development

__.53_...



(2)

The next systewm computerized was the Billing System'fqr:port

users., A subsidiary of the Port of Singapore Authority developed

this system. This system was operational at Colombo from_the

beginning of 1988, This system consists of both online and batch

processing series. The purposes of the system are;

1 to provide an online system to print bills for ‘the services

rendered to agents, _
2 to capture revenue from consignees and shippers, and

3 to produce revenue analysis reports and vessel 'gtatistics

reports.,

Phe two systems are only introduced at SLPA and .are not yet

connected with the poit.usersF computer system,
Development Plans (Fig, 2-5-1)

Tt was decided that at the beginning of 1989, SLPA would increase
the disk capacity of the machines by 1500 megabytes each.

In 1989, SLPA plans to start using the Payroll System, Account
System, Stock Control System and Management Information: System
developed at the port. They have purchased an Blectronic Mailing
angd Office Automafioh System from IBM., Micro computers will be
connected to the mainframe compﬁterf The mahagémeht iﬁformation

system will process information from all the other systems,
Further, they plan to computerize QCT'opefqiionsliThe same
packages which were purchased from Japan. will pe used to

computerize QCT terminals as well.

They plan to introduce at a future stage an on-lineé network

connecting with customs, shipping agents; atc,
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Tralnmng System
SLPA has a fully eguipped training center to 1dent1£y the . tralnlng

needs in the context of the rapid introduction of_new technologlgs and
the need to provide-qualified manpower - to perform specialiZed?port
activities. This training center, compléted aﬁdffully eqﬁipped with
the aid of UNDP was declared open on 21st Jéhuary, 1987, as the

"Mahapola Training Institute".

The training course of the Institute is divided into 3?@ategdries,
that is operations, management and .technical. The operatidns éourse-
is subdivided into 5 categories: cargo handling.equipmentcopéraﬁions,
container operations, conventional cargo operations, maritime &
seamanship, and safety, Over 700 trainees study through both lectures

and practical work in this center every year.,

Welfare and Labour Relations

Many welfare schemes for port wdrkefs have been provided in SLPA;
including a housing scheme, medical care,'loans”and meals. The'workina'
conditions include items yet to be 1mproved However, the efforts made
by SLPA management have to be recoqnlzed. One of the typlcal examples
is 1ts unigue meal service which is supplled by a huge kitchen w1th a
capacity of 20,000 meals per day. By this serv1ce, every port worker

is entitled to have free meals at all tlmes he is on duty.

In labour relations, SLPA has long adopted'é poliby of énsu?ing job
security to its employees, This policy is backed uﬁ Qith iés well¥

equipped training centre which was eStablished.with aSSistahce from.
UNDP, Thus with mechanization and computerisation the,employeés made
redundant are re-trained to fit into new fields of activities,
Encouragement is also given to those who wish to éeekfeﬁplbyment
abroad to do so on the basis of unpaid leave, which has helped‘gfeatly
to overcome the problems of excess labour,faithough aé asﬁide effect
the better calibre employees tend to:seek=foreign émplgymentlleavinq

behind the less skilled staff,



Based on the above sitqétion; SLPA has established good labour
telatiohs. Stoppages of port operations caused by labour problems have
not been experiencéd during the last 8 years, In 1988, port operations
virtually étopped ItwiCe, in November and. December, but these were
induced by the nationwide political conflict and this is considered

-;heypna.thé'direct'control of SLPA's management,



2-8 Environmental Aspects

(1)

{2)

General

In the Port of Colombo, where- storm water from the urban area

"behind has been draining into the harbor basin, the rapid. growth

of the city has brought about the discharge of domestic waste
water into the existing storm water drainage. Moreover, a series
of port development projects undertaken in recent years tends to
make the harbor area increasingly narrow, giving rise to greaterx

possibility of water contamination in the basin,

In Augﬂét 1985, when the Jaye Container Terminal No. 2 Project
was under construction, the Sri Lanka Ports Authority cafried out
an investigation at several selected points in the ‘harbor pasin
to determine the water quality. The investigations disclosed
that the water in the vicinity of the existiﬁg'quays was
gradually beginning to be éoﬁtaminated due to the deposition over
a long period of harmful substances contained iﬁ the domestic
effluent, and that the contamination was spreading to the central

part of the basin.

The JICA Team has carried out an analysis of thé water quality in
the Port of Colombo and compared the investigation results.with
the data from the SLPA investigation referred to éboﬁe in order
to define the trends in water contamination in the harbor area of
the port and to use the analytical data for the purpose of waté:

pollution control in the future.

Invegtigation

1} Locations of Sampling
Water samples were obtained at six points indicated in Fig.
2-8-1 for laboratory testing, The selected poinﬁs are . as

listed below,

{a} Barge Repair Basing



(b) Canalj. |
t(c)iQutfall of city.drainage;
: ldf Central part ofrharbour basiﬁs
_ (e).Enﬁraﬁce chénnei;'and

(E) North Pier'_-u

o2) Numberxaﬁd.Datés of Sampling

K&

Wétér samplés were-pbﬁéined.from two depth layers {~0.5 m and
F?.b-m)?at_ﬁhe same points. Twelve of the samples from the
éik points named in 1) above were. taken at high tide on May
25,;1989 and'ahbther set cf 12 samples were taken at low tide

. on the morning of May 26..

' 3) Laboratory Analysis

Analysis of pollutants was undertaken by a local firm,

Messrs. Bamber & Bruce, in respect of the following items:

¢ (3);ﬁydrogen:i6n exponent (PH);
(b) Chemical oxygen demand (COD};
(c) 0il cdnten;'(oc);
(d) Dissolved bﬁygen (DO) ;-
fé) Sulphide content (85); and
{£) Coliform group (CG)

 Results of Analysis

details:of the results and method of analysis are described in a

‘repori of Bamber & Bruce which is given in Appendix 2-8-1,

Table'?—B*l presénts é summaiy of the analytical results

'together with the relevant Japanege standards.

The normal PH value of seawater is 8.3 to 8,4, However, samples

‘taken in the innermost part of the harbour showed a PH value of

7l to 7.5 - values close to. that of pure water. The PH value

of sémﬁles f:ém thé'central part and the harbor entrance ranged



from 7.5 to 7.8. These results indicate that the séawatexr of the

harbour basin has a high content of ‘fresh water from the drban

AYed .

with respect to coliform groupsy samples obtained_in the 
innermost part of the harbour showed values lérger-thanfthe
Japanese standard, while smaller values were- obtained from
samples .taken in the central part and at.the harbour entrance.
These results suggest that drain wafer_frdm the urban area

contains not enly storm water, but also pollutants.,

All samples obtained in the harbour basin ‘exhibited slightly
larger COD and DO values'than the  corresponding Japanese
- standards. This points to. the need for - approprlate measures to

control water pollution of the harbour from mun*clpal draln

water.

Wwith reference to Table 2-8-1, a comparison of the oil content
and dissolved. oxygen values obtained in investigations conducted

in 1985 and 1989 reveals increasing pollution levels,

It is highly desirable that periodic water quality investigations
be undertaken in the Port of Colombo in coming years with a view.
to obtaining necessary data for the implementation of measures

for improving the water quality of the harbour.
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CHABTER 3 NATURAL CONDITIONS

3-1 General Descriptibn

A genéral description of the natural conditions is omitted here, For a

general description; refer to Chapter 1.

3-2 Wind

(1)

Observations Records

Since the wind characteristics will directly affect vessels, the

design of structures and the basic data for estimating wave

heigﬁts and directions,; the necessary data have been collected at

_.the following locations:

1)

i

-Colombo Fort:

Location of observations: Piiot station, Southwest Breakwater
in the Port of Colombo

‘Equipment | : : Electrie¢ anemograph

Equipment ﬁeiqht "1 53,5 ft above sea level

Period of observation : From April 1979 to March 1980 and
o ‘ ' From December 1982 to November 1984

The wind records after 1985 are partly illegible with the
'lfi‘neé 'indi‘catiﬁq the wind Velocity and the wind direction

" overlapping.

Although full wind records for a 10-year period were not

available, 1t was necessary to obtain wind data covering a

" minimum period af three years for analyzing annual wind

characteristics,
Department of Meteorology

Location of observaticons: Lat,6 deg. 54'N, Long.79 <deg.
: 52'E



Equipment : 3 cup. types (made by Casella)

6.1 meters above the ground

Eguipment height :
level

Period of obse:vations : From 1978"to 1987

Mean wind velocity Ior a duration of three: minutes for
the eight prevailing directions  are recorded mdnually by

the observatory personnel every three hours,

wind date obtained for the Port of Colombo cover only a -
three-years period. For this reason, attempts were'made to ;’

compensate for the shortage of wind data,

Firstly, attéhpts were made ﬁo extract somne data on'abnormal
weather conditions from the long-range observation records of
the Observatory and then to compare the field wind data for
the Port with the Observatory records in order:to.gstablish a

correlation bestween the two sets of data.

Secondly, attempfs were made to use this correlation to
convert the wind observation records ét the Observatory;to
the wind directions and velocities at fhe'“ort of Colombo fOr
estimating waves during abnormal weather as part of the

procedure for determination ot the da51Qn wave,

However, the wind velocities cbserved at the Observétory Qere
of the order of 5 knoté and did not_show.vety wide
variations. This relatively low wind velocity pmesumébly is
attributable tb {1) the location of the'Gbéervatéryrﬁhibh is:
about 2,5km inland from the coast and (2) the limited heighf_
where the aneﬁdgraph is installed (6.1.mj. &ﬁerefore;'gny
correlation between ‘the wind data for the Port and'thé

Observatory records could not be established.
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‘Results of Analysis

-The results of the wlnd data . analy81s for the Port of Colombo

”-spannlnq a three year perlod are presented below.'

_Frequency'éf_Wind.Qccu;rence by Direction and Velocity

Tables_3~24l{1} to 3-2-1(5) present the annual and seasonal

.wind occurrence in .the Port of .Colombo and Figs.3-2-1(1) to

3-2-1(5) are the wind roses fqr'the port,

As can be seen from the tables and figqures, the prevailing

‘wind direction all the year round is WSW (15.9%) and the

directions W-§SW account for nearly 50% of the total winds

. observed in the port, The prevailing directions of winds with

a velocity of 15 knots or more show similar trends., This is

1argély due.to_the scuthwest monsoon which is.of the longest

duration and charactérized by higher-speed winds,

in the- NE monsoon season lasting from December to February,

the prevall1ng wind dlIGCthhb ara NNE {15, 3%) an@ NE

(12, 3%), but the N to NW wlnds account for nearly 9%, In
‘Colomho, MNE monsoon winds blow from the shore direction with

- a reduced speed and when sweeping through the Palk Straight

they tend to veer toward the NW.

In the southwest monsoon season lasting from May to
Septemher, monébon winds blow &t a substantially high speed.

Tﬁe pTevaiiinj wind directions are WSW {26,7%) to SW {(23.7%)

aﬁd the W to st winds account for no less than 81,3% of the

'total'Winds observed in the Port of Colombo, Thus the

southwest monscon season has a greater concentration of

 spec1f1c wind directions than the other seasons, Winds of 1%
"knots or more with’ prevalllng-dlrectlons show similar trends

and occur with the highest freguency during this season in

the Port of Colomho,



2)

The wmonths of March and April represent the transition from -
the NE monscon to the SW monsoon season, During the:two
months, east and west winds prevail, but the wind veiocity is

the lowest of all the seasons.

buring the October-November period which-repfeseﬁts.the
transition from the southwest to the northeast ménsoon
season, westerly winds are somewhat previalent, but'the
prevailing directions are not so conspicuous as in the other
seasons. The wind velecity during the October-November peridd

is the second lowest after that of the March—-April period.

Strong Wind

All the yedar round, strong winds of ZO'knots or more occur
with a 0.8% fregquency during . the southwest monsoon season and
with a frequency of about 0,2% during the northeast monsoon
season. Strong winds during the Southﬁést monsoon blow
primarily from the WSW direction and those duiinq.the
northeast monscon season blow largely from the NMd direction,
Their maximum speed does not vary widely, but levels off at
the order of 25 knots, This is primarily attriblitable to the
fact that the Port of Colombo lies off the course of cyclones

and does not undergo drastic changes in weather.



TABLE " 3-2-1(1)

Freguency of Wind Occurrence (%)
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TABLE 3-2-1(4) Freguency of Wind Qcéurrence (%)

May-Sep
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Fig. 3-2-1(2) Wind Rose (Dec,, Jan. and -Feb,)

Pig. 3-2-1(3) Wind Rose (Mar, and Apr.)



. Fig. 3-2-1{(4) Wind Rose’(May to Sept.}

O Fig. 3-2-1{5) ‘Wind Rose (Oct. and Nov,)

T



3-3

wWaves

fhe annual wave characteristics (height, period, and frequency of

oconrrence in each direction} and the characteristics (height,; period,

direction and return period) of extreme waves analyzed from the long- .

term observatlon are essential for de51qn Crlterla for port planning.,

When observation records are not avallable, wtnd data can be utilized

for estimating wave characterlstlcs.

(1)

wave observation records in the Port of Colombo

wave observation in the Port of Colombo have been carried out by
the Coastal Engineering Centre and Lank Hydraulic Institute since -
1980 primarily in the SW ‘Monsoon ‘period, Tables 3-3-1 and 3 -3-2
present the observation results. SLPA is considering the

continuation of wave height and directicn observations throughout

1989,

As can be seen from Table 3-3-2, during the SH MONSCONn. Seasil,
the freguency of wave heights of over 1,3m is 50% and that of
heights greater than 1.8m is 10%, Although wave direétidns'are
not provided in this record, wave dlrectlons are presumed to
range from W to SW on the basis of the prevaillng wind dlrectlon

and wave refraction by the contour lines of the seabed.

According to the observation records for the NE monsoon months of
January and February 1988, the number of days when waves of over
1.0m occur in a day was 20 and the maximum'significant.wave

height was 1.4m.



TABLE 3-3~1 Wave CObservations at Port of Colombo (*)

ME .- INT su WY L
: : ‘ : s ecordin T f
Year _J_an Feb H_a:_-_ pr_r Hay | Jun Jul_ Aug [ Sept| Oct { Mov | Dac lntervalg Rzg;rging
1981, 6 Hourly | Analag
L2 N N B e el EEERS = 12 Hourly -] Analog
— i IO —— Analog & -
.1983 . 3 Hourly | Digita)
1984 3 Hourly 3?;::21&
o Analog &
1985 Rk it = 3 Hourly Dtgi:g!
1986 — | — 3 Hourly g?;::‘gl&
S Analog &
7 JE EVEITY (RN P g
198 3 Hourly | pioteal
1988 3 Hourly | piates*
TABLE 3-3-2 Wave Height Statistics for SW Monsoon (*)
¥ave Helght % of Ccourrenca % of “Excedence
2,8 3,0
2.6 2.8 0.07 0.07
2.4 02,6 0.08 6.13
2.2 7% 2.4 0.17 0.3
2.0 v2.2 2.8 3.1
1.8 v 2.0 6.0 9.1
1.5 1.8 11.0 20,1
THAALLE 16.5 38.56
BRI RS 214 61.0
1.0 1.2 18.4 79.4
9.8 10 12.8 92.2
0.6 V0.8 7.3 99,5
0.h 0,6 0.5 100.0
0.1 0.%
0. n02
™ Analysis of Wave Measurements 1980 - 1987

interim Report 1, Jan. 1988/8803, Colombo Wave Measurements - 1988,
Lanka Hydraulic Institute Ltd,



(2)

Estimation of Wave Characteristics

Wave observations have been carrxied out since 1980 as stated
aboVe.'However, the'daté obtained were not Shffiéiéht to allow a
sound grasp of the annual wave charadteristicé fof,thé}followfug

reasons.
1) Wave directions were not observed.

2) Observations were made'primarily during the SW monsoén and

did not cover the NE monsoomn, -

3) Most of the observation records do not ‘cover the whole of

the 8W monsoon season of each yeér;

Therefore, the wave height calculated by the SMB method on the
basis of the wind data for the Port of Colombo was corroborated
by actual measurements. The next step was the correction of wind
speed data obtained in the port to make the calculated wave

height value as close to the actual measurements as possible, .

This was followed by the estimation of waves in the port at an |
interval of three hours over a three-year period, The wave
estimation results are presented in TabiéA3“3~3(l) to 3-3-3(5)

and Fig.3-3-1(1) to 3-3-1(5).

1)} PFreguency of Wave Occurrence by birection“and.Héight
A comparison of the wind characteristics of Figs.3-2-1(1) to
3-2-1{5) and the wave characteristiés of'Figé;3~3~1(1$ to 3-
3-1{5) shows that except for Fig.3—2-1(1)'forithe whole year
and Fig.3—2—1(2) for the Decémbér - ?ebruafy;period and for
the corresponding Fig,3-3-1(1) dnd_Fig.3*3?1(é), all‘the Qihd
roses and corresponding wave:diaQréms'ého; more- or ;éss 
similar distributions of directions.,'Duiing"thé ﬁorthéést'
monsoon season, NNW waves are generated by NNE to N wiﬁds and.'

this wave direction prevailé. As is evident from the



(3)

distribution_of_wave'directions in Pig,.3-3-1(2), . NNW waves
occur with a.relatively high fregquency during the northeast

" monsoon, though they are limited in height,

, Throughout,théayear the pfeyailing wave direction is WSW with
-a@freqﬁency of 28%, followed by SW with 19,1% and W with
-_@5,2% fqr athtal of 62,3%. On . the other hénd, NNW to WNW
ﬁaVes_account,for 091?_23,8% and their height is generally
_limited and seldom attains 2m or more, Waves higher than 2m
come frbm the W to SSW.directions, accounting for no more

than 2.3%,

‘During the southwesl monsoon season, WSW waves comprise 36.3%
.and SW waves 31.6% for a total of 67,9%, As for wave heights
-0f Zm or more, WSW waves account for -2.3% and SSW to WNW

'wéves 5.2%, .

buring the NE monsoon season, waves are influenced by the
seabed configuration and the NNW waves account for 37,6%, but
nearly two-thirds of them are less than 1.0m in height. Waves
2m or more -in height occcur with.a 0,6% frequency and come

. from the W and nW directions.
2) High Waves

Waves of 3.0m or more in height occur with a freguency of
'O.é%-ailtthe year round and they come from the SW to W
directiphé) These .highg; waves occur during the southwest
monsbon'séason ouly, The max imum estimated wave height during

the period under consideration is 3.5m for May 1979,

Conéideration of Extreme Waves with Specific Return Period

:Dﬁring thé'fieid study, an attempt was made to determine extreme

waves with a given return period from the long-range wind

.. observation records, . For the reasons explained above, however,

the attémpt.had to be abandoned. Thus the available wind and wave



‘data are discussed below in sowme detail,

{a)

()

JICA Feasibility Study, March 1980 (*) _
For wave estimation purposes,.the maximum annual
instantaneous wind velocity-waS'cénVerted‘to an eguivalent
mean wind velocity at. sea ahd wiud'ﬁélOCity'changes ovar
time were modeled., Using this modei, wave estimation was
made by the SMB method and the result was the maximum wave
with a.25~year return period has a height of 6,1m, a period

of 9.1 sec and a WSW direction.

For the purpose of our study, waves with a three—yeaf return
period were estimated from the above results. The estimated
three—year waves have a height of 3.5m, the 'same value as

the estimated maximum height noted in 2) of (2) above.

Estimations of wave height greater than 5m indicate that the

wave heights tend to increase considerably. with a longer

return period.,

U.S. Navy Marine Climatic Atlas (%*)

This atlas provides a compilation of visual wave.ébservation
reports received mainly from vessels in different parts of
the world since 1940. The atlas gives -the following wave

information pertaining to the sea area surrounding Sri

lLanka:
Direction Height Period -
SW~ W 6 to 7 m 8 to 9 sec
NW ~ N 3 to 4 o6 to T

{*} Report on the Development Project of the Port  of 'Colombo,.

March 1980, Japan International Cooperation Agency.

(**) U,S, Navy Marine Climatic Atlas of the World, Vol.ITI, March

1976
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The height of the western waves appears to be reduced

slightly under the influence of the topographic features of

the SOuthernmost part of the Indian subcontinent. Northern

: waves are also under the same topographlc influence and

their hexght presumably is loweyr than 3 to 4m,

{4) Waves w1th a Certaln Return Perlod Estlmated for the Port of

E Colombo

ERCH

SW to WSW Waves

'.i Fron the wave helght of 6,1m and the wave perlod of 9, 1 sec

(b}

{g;ven in the JICA Report, the return perlod-may ba

C6nsidered to“be nearly SO'yea$s.
NNW Lo NW Waves

Estlmatlon by’ fhe SMB method based on a fetch of 250km (the

;_fetch in the NW dvrectlon at Colombo), a wind velocity of 25

' knots and a duratlon of 70 hours gives a he1ght of 3.0m and

a period of 7 sec for the NNW to NW waves, Taking into
account the veloeity and duration of monsocon winds, it may
safely be assumed. that these waves have a return pericd of

50 years.

Obﬁiously, there is considerable time before the implemen-—

 tatiQh.pto§ram for the bréakwater construction can take
'shapé,'itﬁis recbmmended that prior to the breakwater
:Const:ﬁction,'ar:ahgements should be made by SLPA to procure
-anemégfaphs for undértaking long-term wind observations,
‘and~£hat continuous wind 6bservations'be carried out to

:_permlt the approprlate estimation of waves with a certain

return period for the purpose of the breakwater

'constructlon.

e TP e



TARLE 3-3-3{1l) TFrequency of Wave Occurrgnce'(%)
[ANNUAL}
DIRECTION. {S SswW - {sw  |wsw |w wNw Nw . |NNw  |TOTAL
WAVE HEIGHT {m) _ : ) N
0.00-0.49 2.6 2.2 3.5 5.4 4.9 1.6] 20 4.4 266
(a.0) Cro.n] Go.nt ey s (5.1 (5.6)] (13.1) '
0.50-0.99 1.2 5.3 8.5 137 6.1 2.6 2.4 57 455
(e el us.e)f 2.e)) (o3 (s (36 (87
1.00-1.49 0.2 1.7 5.4 6.4 20l o8 o8 2.6 206
.2 (26 (1] o) (42 (08 (120 (3.0)
1.50-1.99 0.7l ti 1.4 o9l o3[ o4 o4 52
o) (nl 25 (.3 (0.3 (0.4)] (0.4)
2.00-2.49 0.l 03 0.6 0.2} ' 1.2
(0.2)] (o6} (1.1) (0.4) '
2.50~2.99 0.1 0.2 0.3 o 0.7
(0.1)] (0.3 (05 (0.2)
3.00- 0.1 0.2 0.1 0.4
TOTAL aol ol 19a] 200 152 s s8l 13l 1002
"note: percentage exceedence in brackets

TABLE 3-3-3(2)

Frequency of Wave Occurrence (%)

Dec.-Feb. _
DIRECTION {S ssw  lsw  |wsw |w WNW  |[Nw  [NNw  |TOTAL
WAVE HEIGHT {m) o ' | '
0.00-0.49 3 1.2 2.0 6.2 770 3.3 sy 1l 404
a4y (ra 3.3)] Gamnl e (9.7 (13.8)] (37.6)
0.50-0.99 0.3 0.2l 2 7.6 6.6 43] 43| 1686} 411
03| o2 3 B0 (9.2)] (6.4) (8.7) (25.8)
1.00-1.49 0.1 0.4 2.1 el 271 78 148
(o] (0.5 (zs)f (21 (44 (9.2)
1.50-1.99 0.1 03] o2l 1.3 1.6 35
(0.0 (0.8 (0.2 €1.7)f (1.6)
2.00-2.49 0.2 0.2 0.4
. (0.2) (0.4) '
2.50~2,99 0.2 10,2
{0.2) e
3.00-~ : 0.0
TOTAL 3.4 1.4 23 143 16.9] 9.7} 138] 37.6] 1004

note: percentage exceedence in brackets




-'TABLE.353~3(3) Frequency of Wave Occurrence (%)

 Mar., Aprs .

" DIRECTION Isaw  Isw |wsw |w WNW  |NW  INNW  |TOTAL
WAVE HEIBHT (m). S S N T . = - :
©og0-049 1 an] 26 el vl el 2y 14 18l 400
oo el tes) (138 (35| (zam)| (5.7 (43) (44)
0.50-0.99 0.8). 3.6 47 220 t26f  36f 29 23 524
oot e (3.9 (n] (2a2)] (148 (3.6)] (2.9  (2.6)
1.00-1.49° i C0.2 2.3 2.2 2.} : 0.3 7.0
e (o3 (s e el 1 (0.3)
1.50-1.99 o] 0.2 0.2} 0.4
E . 0.1 (0.2 {0.2)] '
2.00-2.49 o : 0.0
2.50-2.99 0.0
3.00- 0.0
TDTAL ‘49 .65 138} 358 245 .57 4.3 4.4 998
o ' ' precentage exceedence in brackets

TABLE 3-3-3(4)

Mayi;_Sept; B

note:

Frequency of Wave Occurrence (%)

DIRECTION fssw  {sw wsW |w JwNw  INw [NNW [TOTAL
WAVE HEIGHT (m) - :
0.00-0.49 1.0 2.3 2.3 2.6 0.4 0.1l 0.0 oo 8.7
(2.4 Ue.a) (31.6) (36.3)] (ita) (1.3 (0. (0.2)
0.50-0,99 o g.8] - 15.3] 16 3.7 0.2] 0.8 0.1 46.4
_ (e (140 (203 3] (o) (L2 (ol (0.2)
1.00-1.49 0.3 - 2.6 106 122 4.7 0.3 ¢.1f 308
R (0.3 (a3 (140 (172.8) (2.3) (1L.0) (0.1)
1.50-1.99 ' 2l 23 30 1.7 0.4 8.7
_ . (1.7 (3. (5.4) (26)] (0.7)
2.00-2:49 L0.2 0.5 1.3)° .05 0.2 2.7
' (0.5 (L) (23 (0.8} (0.3
2.50-2,99 0. 0.4 0.6 0.1 0.1 i.4
' (0.3} (0.6)] (Lo (0.4)] (0.1}
3.00~" 0.1 0.3 0.4 0.3 1.1
TOTAL 2.4 164 317 3631 114 13 o 0.2 998
k ' o note: percentage exceedence in bracketls

~179-




TABLE 3-3-3(5) Frequency of Wave Occurrence (%)

Oct., Nov,

DIRECTION |S Tssw fsw |wsw [w . [WNW  INw  INNW. |TOTAL
WAVE HEIGHT {m) N T R e T
0.00-0.49 4.2 33 .55 53 68 24) 3 68 370
@l ool csal Geel 2ol 68l Bl sl b
0.50-0.99 . 3.2f 36 64 89l 48 -4y 45/ 69 429
o)l (e o9 (4an] (6.0) 4am| (8.1 (10.7) .
1.00-1.49 o8] 34 33 a9 1.2 oo B4 172
o o as) ol el 1 w2y el -
.50~ 1.99 0.7 0.2[ 0.4 02l 04 1.8
ol (.3 (0.6 ' N o
2.00-2.49 1 o7 0.1] ' o o 0.8
. (Ll (0.2) - - N
250-2.99 0.4f o 0.8
, ' (0.4) (0.1)
3.00- = 0.0
TOTAL ©s.a] 109] 16.4]  19.6] 129 6.8] 8.1} 1751 1001

note: percentage exceedence in brackets



10%

20%

30%

5~ 0,00 ~ 0.48 m
0.50 ~ 0.99 m
3,00~ 1.49 m
= 1,50 ~ 1,99 m

"~ 2,00 ~ 2,49 m

2.50m ~ :

. Fig. 3-3-1(1) Wave Oc.currenc,e (‘I‘hfoughout the Year)
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3-4 Soil Conditions

3-4-1 General Description of Geology

The geology of the Port of Colombo  and 1ts VlClnlty in both inland
and offshore areas consists prlmarlly of gnelss formations as the
bedrock overlain by laterite 1ayers whlch‘are, in turn, overlain by

earth sediménts which constitute the supefficia} 1ayer.

Fig.3-4-1 shows the gedlogical.map of the port and its'vicinity;
Fig.3—4“2 the soil profile of the port énd'Fort_areas and Fig.3-4-3
the soil profile.of Crown Land behind the port. .

Table 3-4-1 1nd1cates the anllablllty of essentaal soil data
obtained during the JICA fea31b111ty Study Team in early 1989 and
previous studies at different points in and around the Port of
Colombo. The locations of soil borings conducted during these
studies are shown in Figs. 3-4-4 and 3-4-5 and the s0il profiles

based on the outcome of the studies in Figs.3-4-6(a) to 3~4~6(d].

In addition, a geophysical survey using a subbottom profiles was
carried out in waters outside the harbor entrance and in the
_northern part of the harbor basin to determine the depth of hard
s0il layers of the bottom. The results of this survey'are'givén in

Figs,3-4-7(a) to 3-~4-7(c).

The soil investigation results referred to aboye'indiéaté that the
gneiss and laterite lavers in the Poft. of Colombo are generally
formed at depths ranging from -1% to -20m and provide the bearing
strata for harbor structures, while they are'llikely to obstruct
dredging opérations in the harbor basin or aécesé channels'for

deepening,

The bedrock is overlain largely by a sand layer which showed SPT N-
values of 10 to 20, In the harbor basin, sludge deposits are formed
on the hottom in a thickness of 2 to 3m. These deposité shouid'be

taken into account in planning reclamation works and gquay

.__844..



construction.

Crown land is a marshland'consisting'primarily_of a layer of orxganic

. humus with a thickness of 5 to 7m,

In this ared, the bedrock is found at a depth of -10m dnd there are
intervening soft silt layers between the bedrock and humus layers,
Adequate pfecautibhé sﬁbuld, therefore, be fraken against
consolidation settlement in implementing a development project in

the Crown Land area,



3-4-2 Soil Properties

This section summarizés the soil propertiaes of the Port of Colombo

and Crown Land as defined on the basis of the available_soil data.

(1)

Harbor Area

Deﬁai]ed rasults of laboratory'tests on soil samples from'QEQ
Berth No. 4 and the North Pler area are avaxlable,.and permit a

sound grasp of the properties of the representative soil of the
harbor area, The plasticity chart, triangular cla581flcatlon_
and grain size distribution curves cbtained through soil tests
for QEQ Berth No.é'and of fshore boring behind QEQ are given in
Figs.3~4“8, 3-4-9 and 3-4-10, respectively, and the comparable
data covering the North Pier area and JCT No.4 guay line in

Figs.3-4-11, 3-4-12 and 3-4-13.

These figures indicate that the.bedrOCK is moétly overlain by
sandy soils with a local distribution of cohesive soils, For
these cohesive soils, Fig. 3-4-14 gives the relatlonshlp
between moisture content and clay content and Fig,3-4-15 the
relationship between wet density and clay content. As
indications of the consolidation characteristics of the
cohesive solid, the relationships between void ratio and
conscolidation pressure, between the coefficient of volume
compressibility and the average consolidation pressure and
between the coefficient of consolidation and the average
coﬁsolidation pressure are given'in Figs,3-4-16, 3-4-17 and 3-

4~18, respectively,

In respect of the strength characteristics of the cohesive
soils, the cohesion value is determined as below from the
relationship between the depth of undisﬁurbed sampling and

unconfined compressive strength,
qu = 0.0907Z + 0,400 (kg/cm®)

Since qu/2 = C (kq/cmz), cohesion, Cu, is

Cu= 0.0454% + 0,200 (kg/em?)



{2)

_Fo:;sandy silt layers, the following cohesion value has been

obtained.
Cu = 0.0454Z + 0,495 (kg/on®) (Z = Om; EL-17.50m)
Crown Land

The results of the iabofatory tests performed during the JICA
study are given in the Supplement. The Crown Land area consists
of very soft cohesive soils. Figs;3"4419, 3-4-20 and 3-4-21
give the'plaéticity-Chart, triangu1ar ciéssification and grain
size distribution cﬁrves,.respectively, for the representative

soil samples obtained from this area.

The laboratory test resﬁlts.show the following properties for

the very soft cohesive soil layers.

34.4%

Organic content 13.1 -

Specific gravity of 2.428 - 2.560

so0il particleé'.

Moisture content 149,3 - 196,33

Liguid limit 114.5 - 227.5%

Plastic limit o 53.1° - 93.5%

Wet density of soils 1.236 - 1,341 g/cm3
' - 5.08

Void ratio 2.8Q

hs'indicaﬁions of the consolidation éharaéteristics of the
cohesive soils, tﬁe relationships between the void ratio and
conéolidation pressure (e-* iog P, between the coéfficient of
volume compfessibility and the averagé consolidation pressure

(P-Mv) and between the coefficient of consolidation and the’

'average_consolidation pressure (P-Cv) are given in Figs,3-4-22,

3~4-23 and 3-4-24, respectively.

As an indication of the strength characteristics of the
cohesive soils, Fig.3-4-25 illustrates the relationship between

the.dépth.of_undistu;bed sampling and unconfined comprassive

'streﬁgth; From this relationship are derived the following

;87,



aquations:

0.0482 ~ 0,025 (kg/cm?)
qu/2 = 0,0247 + 0,013 (kg/cm?)

i

gqu

C

H

C/P = 0,87 ... coefficient of incremental consolidation

strength
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