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T

" In accordance with the agreement between the Govermment of Pakistan and Japan in 1970,
" the Japancse Su vey Team ealried out engmecrmg and econoImic survey for the construction of
”Phlth Cregk Part in Paklstan ‘Based on their field irivestigation in J'muaryli*cbruqry 1971 and
the data supphed to them by July 1971 by the Government of Pakistan, the team completed
_aml_su_bml_tte(l a1 interim report. . The draft of the final report, however, could not be submit-
ted: befote Matchi 1972 dve fo war in the Indo -- Pakistan sub-contineiit to our regret.” The
,team visited- Paklstan from the 18th fo the 28th October 1972 to (llscuss their draft xeport
w1t11 thc ofﬁcmls of the Government of Pakistan. :

Durmg the period of one year which elapsed between the completion of the dmft report
and the visit of the Japancse teany to Pakistan, a few developments took place which changed
the orlginal concept and seope of Phitti Creek Port Development Plan considerably,

I‘hese devek)pments were. !

-1y Separation of Fast Paklstan resultmg in (‘OllSl(IclablC- change in the ccononmy and trade
~ pattern of West Pakistan, -

2) - Decision of: the (,ovcm”ment of Pakistan fo devalue Pakistani currency. :

3)" Decision of the Government of Pakistan to shift the site of the proposed Karachi Steel
 Mill from Bulcp to Pipri as coveyed to us by Mr. 8.Z.H. Rizvi, Project Director, Phitti
- Creek Project, in his letter No. PCP/2558 dated the 17th August 1972 (copy attached).

4} - Collection of addltional data, especially hydrographic, hydraulic and soils data, of the

Creeks system which. brought out many mote favourable features of this arca for the

i development of a port. .

The impact of these ehanged,cireums’tanccs on the concept and scope of development of
Phitti Creek Port was discussed by the feam with the officials of the Government of Pakistan
: including Mr. Q. Islam, Deputy Chairman, Mr. Aftab Ahmed Khan, Additional Secretary and
Mr. S.H. Mir, Chief, Transport and Commumeations, Planning Commission, during their visit fo
.Paklstan n Oetobel 1972

K At these meetings, it was decided th&t although the exact scope of Phitti Creek l)cvelop
ment was changed, the draft report may be finalized in its present form without accounting
for these changes. Furthermore thls report has servcd a useful purpose because it establishes
the followmg facts:—

_l)_- The repont proves that out of three sifes, namely Phitti Creek, Western Backwater of
- Karachi liarbo\g{ and Sonmiani, Phitti Creek is the most suitable site for the Second
Port in Wesi Pakistan. '
2)  Although the site of the first stage of the development of Phlttl Creek for handling dry
o obulk cargo is changed from Khiprianwala Island to Pipri, it docs not present any problem
“cither for maintenance of navigation channel or handling of bulk cargo. In fact, the new
'si'tc fit Pipri is superior to Khiprianwala Island as it would avoid expensive road and rail-
L way- bridges over Koxangl Creek and is near to present inland transportation and utilitics
U system,
3) . There is no change of slte as far as oil handlmg facilities and lacation of petro- chenuml
;;‘.'mdustnes at Bundal Island ate concerned,
-.47_)4:_"_,{:Ihe report forms an 1mp0rtant aei‘erence mateual for the preparfstlon of a Mastcn Plan for
0 Pipid site. - -
5). This- report also heips it t’ukmg a defmlte decision to develop Phitti (,rcek as second p01t
- f:f&even before the fmal fcambmty and pro;ect report for Pipri site is prcpmed



If it Is dcs:rcd to use Phittl Clcek for rehewi\g traffic congestton at Kalachi Port by os- .
_tabliehmg an anchorage and hghte:ago ch;l:tles at Phlttl (‘leek Jmmedmtcly, thc report
will prowde the necessary guade lines. o e

v .Under t}ns bdckground the prcsent report is fmall?cd aud submltted in thr; orngmal Form
'm which the draft was preparéd about a year ago exccpt for. correctmn of mispsrints of num- -
‘bers and words, revision of the ambiguxty of expression of sentences,. chuﬁcatrons, fepara-
.phrasing ete., in accordance ‘with our letter dated the 28th Octobcr 1972 to Mr. S.H, Mir,
Chief, Transport and Commumcatlons Pianmng and Dcvelopmcnt Dwssmn Govemment of

' Paklstan (Copy attached) : . :

. A sapplementary report on the feasibility of constructmg port facilities for, handling dry
bulk cargo at Pipri is also added which answers various questions referred to the team by
‘Mr. S.Z.1. Rizvi, Pro;ect Dlrector Phitti Creck Project in. his. letter dated - the 17th August ‘
1972, : :

' [?ebruary, 1973 -
//?M = "xf-
. Dr. HAJIME SATO =

Cinef the Japancse Suwey Team
Director General, : :
- Japan Port and Harbour Assoczatlon‘




_ Copy of letter No, PCP/2558 dated the 17th August 1972 from Mr. S.7Z.I1, Rizvi, Project
Di_rcctoi‘, Phitti Creek Project, to Dr. Il Sato, Chief of the Japanese Sutvey ’I‘e_a_m.

Naval Headquatters,

' ' Karachi

From: S.Z.H. Rizvi,
Project Director

Dear Dr. Sato,
1. A few developments have taken place since we received your draft report. The Govern-
ment of Pakistan is seriously considering the possibility of constructing Karachi Steel Mill at

Pipri in place of Buleji as shown in our drawing No. PCPISO—L A feasibility study has been
commissioned for this purpose.

2. In this context, we have surveycd the seven mile long feach of Kadiro-Gharo Creek from
Khiprianwala Istand fo Pipri. Our hydrogiaphic chart No. D-17/72 of these crecks is enclosed.
You will observe from this chart that a channel of about 600 ft. width with minimum depth
‘of about 36 ft. is available upto the point where port facilitics are tontatwely proposed to be
located for the steel mill. - Further investigations are in progress,

3. The Hydraulics Research Station, Wallingford, has been recently consulted regarding the
prospects of developing Kadiro Creek. They have assured us that they do not anticipate any
difficutty in developing Kadiro Creek if steel mill is required to be served at Pipri. They have
also assured us that we can rely on the maintenance dredging estimates given in their previous

reports for detailed port planning,

4. The Government’s decision to construct steel mill at Pipri in place of Buleji, the existence
“of a deep ‘water channel right upto proposed steel miil site and resuits of various other investi-
gations have, therefore, slightly changed, our previous concepts of Phifti Creek development.
Now, we envisage that the dcchOpment of Phitti Creek could possibly bc carried out on the

following lines:--

) Phase I: Immediate Plan

Establishment of an anchorage with Jighter'lge (‘%lhtws to hamile gont;tmctmn mate-
rial and umchmcry for the steel mill during the construction stage. This anchorage
-~ may also handie other cargo such as wheat, rice, fertilizers, salt ctc. to relieve present
~port congestion and to act as standby to Karachi Port, S

. __ii) . Phase II:- Short Term Plan

. Establishinent of propel port facilities to handle wheat, rice, fcrtxhzcns cement, etfc.,

. as recommended in your draft report but to be located at Pipri at the position
shown in our drawing No. PCP/50-E, in place of Khiprianwala Island and to be com-
Lined with port facilities for the steel mill using 25,000 D/W ships accordmg to thc
following requlrements -

» Iron ore - Coal - Total _
1977 . 610,000 t/yr. 440,000 t/yr. 1,050,000 t/yr.
1978 1,365,000 “ 900,000 2,265,000
: 979 19840(}0 o | 182000 3,166,000 "
: (}‘utl product;on) ‘ ' R :




v Thé 1)01! f'1c1hu<,<: for the steel mlll are lequned to I)c compIetcd by Decembcr 1976 4
according to- present schedulo of‘ the construction of the Steel- Mill. SR

Oil handling fa,c_nh_t;es,at Bandal Islemd may _also_bn m_qludcd in this pian to take
“over-fiow” from the present oil handling capacity of Karachi Harbour.

jit)  Phase TII: Long-’l“elm Plan
Qil handling facilities and petro- chem;ml industries to Le locatcd at Banda[ Island as
recommended in your draft repoit using 50,000 D/W ships bt other port facnhtlcs
. to be located at Pipni The draft upto Pipri may also be increased to take shlps up
to SO 000 D/W for the steel mill m the LongTesm Plan. :

5. "As you are aware, the Southetn Bat Channel has least depth of 20 ft. The minimum size
of ship that could use Phitti Creck Anchorage undeJ the lmmedia{c Dcvclopment Plan may,
thcrc.fonc be as Tollows: -~ :

l*ain weathe: ﬁom October fo Apul

DEPth .+ ei e e e+ 20 feet
. TI(Ialbenefit ...... P DN P A 3
- Keelelearance ......0.. oo = waeet
Permissible draft .. .. ......... 25 feet
' Perm:ssmlc SIZe S . 10 000 DWT
Rough weathcr from May to Scptombcr _ _ : 4 R
Depth ...l .. S NEPUD T Coie e, 20 fect
Tidal benefit ,.............. DN + 7 feet
. Keel clearance ......... e evenan ey ~ - 5.feet
Permissible draft. ... .. e e i 22 feet
Permissible size \.......... i e aieas . 8,000 DWT

The 1b0ve suggested keei cleﬂlances are in accor(lance with thc currcnt practlce ‘at Karach;
Harbour for similar sves of ships. :

6. In yowr Long-Term Dcvelopnwnt Plan you have recommended a nawgfit:on channel 900
feet wide and 42 feet deep for standard ship size of 50,000 D/W class viz,

Length e e 771 feet
Beam ...... W eeee... 105 feet
Praft ................ 39 feet

1 would suggest for your consideration and consultation with the Japanese Pilotage Authorities
whether following criteria could be adopted for channel dimensions in the Long-Term Plan for
l*akmg 50,000 D/W ships upto Pipri for iron ore and coal ships for the proposed steel mnll B

‘a) Wl(lth of channcl to bc govcmcd by the followmg cmpmcal formulac

33%200 = 10§x31200 '
= 515 fect

3/4L + S0 = . 3/4 x 771+ 50
= 629 feel

Taking an ave:age of the two flgmes thc width of the channel comcs to 572 feet
A channel width of 600 fect with side slopes: 1: 10 for the approach tgl_t_ann_ell an(!

116 for harbour channel with provision for adequate fug attendance may, therefore,



bé adopied in the arly stages of Long- Term Plan _till sh.ip'ping is increased to such an
- extent as to néed two way traffic,  The width of the approach channel may then be
increased to 750 or 900 fect as may be ‘considered necessary.

'b) Depth may be governed by the following crnteria'

Doslgn Ship 50 000 (Drat‘l 39 fccl)
Approach Channel . |larbour Turning " l!cﬁh
‘ May to Sept. Oct. to Aprlt Channel Basin _ '
Depth 3B 18 1 36 7 2
Tidal benefit 7 ) ? 6 b1 . Nil
Keel cloarance -6 -4 -3 -3 -3
Pormissible draft 39 C4 _ 39 39 39

Wc have prepaled trde tables fox Ph:ttl Creck for the years 1972 and 1973 which
show that there is 92%. probablhty of having High Water more than 7 feet above
datum, Tidal heights at Pipri arc same as at Phitti Creck entrance. The tidal bene-
“fit of 7 feet may, therefore, be utihzcd to a great advantage in economizing capifal
dredging. - S

i may also mnention théﬁt in most terminals a certain amount of ship delay due to
~ port closure for bad weather is considered acceptable. In view of this, a 6 leet
clearance for 10 feet waves may be considered reasonable for channel conditions
with soft bottom. ' '

7. We haye _complctcd field and labor'ato_ry tests of 36 trial borings in Phitti, Jhari, Korangi
Creeks and Adjoining Arca including two borings — one on Pipri mainland {M-12) and the
other in Gharo Creck (Cr. 8). 1 am énclosing a report on these borings. In addition to this,
we are carrying out 12 more borings on Pipri mainland and 3 more borings in Kadiro Creek,
The results of these bore holes will be available shortly.

8. - We '116pé to_install three wave rider buoys shortly — one cach for deep sea, exiension of
Southern Approach Channel ard inside Phitti Creek. Besides, this, additional hydraulic obser-
vations arc also planned to be carried out in the creeks system shortly. :

9. ln view of these recent developments, i shall request you to please be pn,parcd for dis-
cussmns_ on possible amendmenis which we may suggest to you to consider in the recom-
mended _'plahs given in your draft report during your forthcoming visit to Pakistan.

LoOking' very ‘much forward ﬁd meeting you again,

Yours very sincerely,

"a’c’f(?.\c%g_\
l . : (S.Zolﬂ?ﬁv})
Dr. I, Sato, :
Chief, Japanese Survey Team,
Overseas Technical Co- opelauon Agcncy,
(‘overnment of Japan,
~Ichigaya, Shinju-ku,
TOKYO — (Japan)



- Copy of ietter dated tho 28th. Octobcl 1972 from Dr. H: Sato, _Chwf Japanese Survey
Team to M1 S.I. Mir, Chief, Tiansport and Commumcatlons Scctlon Plarmmg and Dcvelop
ment Dmsnon (rovemment of Pakistan. S

S Ocl. 28, 1972
M, Sadaqat Hasay Mir, : '
Chief, Transport & C‘ommumoatlon,
~Planning & Developmcnt Division,

'Mlnlstry of Iinance, Pl'mnmg & Developmcnt
ISLAMABAI) ' :

“i‘)c'ar Mr. Mir, | |
I. The draft report which has alrcady submitted to_your G_pv:vamment. was :]l}adé Dbased on
. the data available till July, 1971, I want to submit the final report of the Phitti Creck
port (lcvelopment plan after revising the amblguity of the cxpressnon of sentences and
mxspnnts of numbcns, words cte.

2. I was informed from Mr, Rizvi’s letter addlessed fo me datcd Aug 17 1972, that t_hd o
Government of Pak:stan is cagerly considcung the construction of the steel mill at Pipri

: mstead of Buleji and in this connection. the l’aklstam Government - also has the intention
“of the construction of bulk cargo handlmg facﬂ:tnes at Plpn that was expectmg {o con- .
struct at Klnpmanwala Is. :

3. ~ In the connection of the above mentioned matters, 1 waht to submit the re.p_prt.o_f :
“Brief Study of the Proposed Pipri Port Developmcnt Plan as the supplemented material
to_the finatl report above mentioned. S :

4.. The intention (The way of thmkmg) of the Japanese Govemment is as follows. The
project study of the Pipri Port Devclopment Plan is another thing-of that of Phitti Cieek
and is to be conducted by conhact of the fwo (‘overnments as a new prcgcct

5. The Govermment of I’akrstan considers the realization of Pipii port as one of the :mpm-
tant and cager matters among its policy. The Government of Pak:stan wants the eatIy
cumplehon of the study. : S

"~ In order to save the tnne, the prior to the dccrsaon of the contract. of two govemments
~ the Government of Pakistan has the desire.fo carry out the survey which is able to be dong
by the Government of Pakistan by using Japancse and local consultants. I am w1llmgly to
inform these eager intention of the Government of Pakistan to the Japanese Govermnent
after coming back fo Japan :

D1, Hajime Sato

‘4 lr.t m—-‘-

. Chief, the Japanese burvcy 'Icam .
Director Genesal, R
-~ Japan Port and Harbour Assocaation
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Copy of letter dated the 28th October 1972 from Dr. H. Sato, Chiel, Japanese Survey
Team to Mr. S.H. Mir, Chief, Transport and Communications Section, Planning and Develop-
iment Division, Government of DPakistan.

Oct. 28, 1972
Mr, Sadagat lasav Mir,
Chicf, Transport & Communication,
Planning & Development Division,
Ministry of Finance, Planning & Development,
ISLAMABAD

Pear Mr. Mir,

I, The draft report which has already submitted fo your Goverminenl was made based on
the data available till July, 1971. 1 want to submit the final report of the Phitfi Creek
port devélopment plan after revising the ambiguity of the expression of sentences and
misprints of sumbers, words cfc.

2. 1 was informed from Mr. Rizvi’s letter addressed to me dated Aug. 17, 1972, that the
Government of Pakistan is eagerly considering the construction of the steel mill at Pipri
instead of Buleji and in this connection the Pakistant Government also has the intention
of the construction of bulk cargo bandling facilitics at Pipri that was expecting to con-
struct at Khiprianwala Is.

3. In the connection of the above mentioned matters, I want to submit the report of
“Briel Study of the Proposed Pipri Port Development Plan™ as the supplemented maferial
to the final report above mentioned,

4. The intention (The way of thinking) of the Japanese Government is as follows, The
project study of the Pipri Port Development Plan is another thing of that of Phitti Creek
and is fo be conducted by contract of the two Governmenls as a new project.

5. The Government of Pakistan considers the yvealization of Pipri pori as onc of the impor-
tant and cager matters among ifs policy. The Government of Pakistan wants the early
completion of the study.

In order to save the time, the prior to the decision of the contract of two governments,
the Government of Pakistan has the desive {o carry out fhe survey which is able to be done
by the Government of Pakistan by using Japanese and local consultants. | am willingly to
inform lhese cager intention of the Government of Pakistan to the Japanese Government
after coming back to Japan.

Dr, tlajime Sato
%M’ o ik
Chief, the Japanese Survey Team

Dircctor General,
Japan Port and Harbour Association
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PREFACE

The G‘r'ovéi'nment of Japan, in response to- the request of the Government of Pakistan,
- has decided to undertake a survey for the Phitti Creek Port Construction Project in West
Pakistan and enfrusted the 0vcrscas Technical Cooperatlon Agency with the implementation
of the SUEvey.

To ensure satisfactory implementation of the survey in view of the vital importance of
this project for the cconomic growth and establishment of a new wm[d trade port, the Over-
seas Technical Cooperation Agency oni ifs part organized a preliminary smvey team miade up
‘of three expert engineers, headed by M_r. Yasuo Hisada, Director of the Division lor Disaster
Prevention; Burcau of Ports & Harbors, Ministry of Transport, and sent it to West Pakistan
over the petiod from June 21 to July 2, 1970.

Following this preliminary survey team; a main survey leam comprising eight expert
engineers, headed by Dr. Hajime Sato, Diréctor General of the Japan Port & Harbor Associ-
ation, was sent to West Pakistan over fhe period from January 25 to February 20, 1971,
The purpose of this survey team was to make a detailed study of the Phitti Creck arca, a
proposed port construction site, from both the technical and economic viewpoints to draw
up a port construction plan for the establishinent of a second world-trade portin addition
‘to- the Port of Karachi, the only world-trade port in West Pakistan, and to make a com-
parison between Phitti Creek and ofhet alternative plans such as the cxtensmn of Karachi
Port and the development of Sommiani district.

“Thanks to the kind cooperation of officials concerned of the Pakistan Govémmeﬁt,
field survey was carried out smoothly on schedule and a report of survey is now ready for
presentation.

It is my sincerc desirc that this report will contribute to the construction of a new
wortld-trade port, and that by doing so it will promote friendly rclations between Pakistan -
~and Japan and promote technical and economic exchange between the two countries.

-Finally, 1 would like to take this opportunily to cxpress my appreciation and gratitude
to_ all the members of the survey team for the work well done an(l to the Pakistan Govern-
ment agencies. '

B eb‘ru.ary, 1972

PR e
KEICHI TATSUKE

Director General
Overscas Technical Cooperation Agency
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" INTRODUCTION



* INTRODUCTION

L '. Purposc of Survcy _ ‘ S

L West Paklst'm the: cconomy has bcen cxp’umlmg rapldly since. hcl mdopen(lenw at the
annual growth rate of 4% In the overall econonmy.. Industrial production, in particular, as
.shqw_n ‘a_rem_at_kablc,grqwtl; ‘na_tc of 8%. In addition, there has been a rapid increase in the
population -of Karachi, the largest commercial city in West Pakistan, from some 400;000 in
1947 to well over three milliiis at prosent. - With {his rémarkable growth of cconomy, the
- yolume of cargo tral‘flc at the Port of Kalachl the only world-trade port in West Pakistan,
lias: also beeh increasing at ‘a rapid pace. Uiider these cucumstances, the Pakistan Government
propose o censtruct a second world- trade port in the vicinity of Karachi. The Government
of Paklstan approached the Japanese Government through LCAFE to. lmdertqke a- teclinical
and _economic survey on the prosgpect of. this project. The Japanese Govemment afier con-
sultatlon wnth the Govemment of Pakistan, and ECAPL, decided to undertake the survey on
“bilateral basis between Pakistan and Japan. ‘The technical and cconomic suwey included ficld -
mvcstiganon an(l data analys:s, pIanmng and plcpaxahon of ‘a report.

2. Guulelme of Survey

As a first step, a preliminary survey team was sent o P’lkishn for consultatmn with the
Pakis{an Governnient on: the feasibilily of the -project, timing of the visit of main team, dura-
tion of survey, composltlon of the feam and objectives of the survey to ensure satisfactory
nnplementatzon : : - :

_ “The prclnmmary survey team had laid down thc fo!lowmg items as subjects of discussion
-w1th the Pakistan Government.
(1) Policy and enthusiasm of thc Pakxstan (‘overnment for the project.

(2) Terms of referénce dnd SCOpe of techmcal cooperanon bctwcen thc Govcmmcnts of
Pakzstan and Japan. :

- (3) Extent-of data collected by Pa_kista'n Government for tlic project.

('4) Possible assistance from Pakistan Government for the impléme_ntaticn of the survey.
Asa 'result' of consultation with the Pakistan Government, it became apparent that the

- Pakistan' Government wished to construct a new harbour which could perform the following

functions in the fic'kl of port and harbour development in West Pakistan:—

('l) To serve as an mdustnal port for watelfront mdustucs

' ‘('2) To setve as 4. second commereial port fo supplement Karachi Pmt the only world-trade
~ port in  West Pakistan, and alleviate traffic congestion at the Port of Karachi and in the
. hinterhnd brought about by a rapid increase in cargo traffic.

i‘ o fulfill these requireinents, it qu cons;dcred neccssary thai the new harboun should
have a depth of (=) 42 fcet and its fac;l:ties mclmic the foliowing:—

' -(I}_ Pacmtles requfred for a laxgc mdustnal port capablu of handling bulk cargo of various

_ .i,-typcs : S _

: '_(2)_'_‘[oadmg and unloadmg facjhties such as sheds silos and cargo handling cqulpmcnts
-(3). Port tmnspoxt facnhties mcludmg (l(‘)ck 10'1ds dil(l dock railway sulmgs

c'-:-"éMost of the majox ports m the WmId which have contmued to flourssh uptsl now with

T




thexr long h!story are now commg to a: turnmg point, and the Poit of Karachl 13 no cxceptxon.

Ihis change in the trend of ports has been blought about by two factozs One is the
] change in ship itself as seen in the increase of the size of shlps, pdrtacularly of buik C‘n!‘iGl
. jmecham/atlon of ‘cargo handlmg, and contalnelization of geseral cargo; Another facton s’ the
"expanswn of the city area it the ]nnter!and 1¢sultmg in‘the struggle betmen the port “iid ‘the -
city ‘for mofe land smcc “This expitislon has bnought about t‘ulthm trafftc congéstfon m the :
cnty secnon greatly liampelmg smooth dlstnbutlon of commodltics : :

: After a cateful study of tecilmca! and econonuc ovaiuatlon of the above comhtlons, Phlttl_ '
.‘.Lneek wag’ selected as- the plimaly site for harbour construchon and the cxtensnon of the Port =

- of. Karachi and Sommam as altematwe plans. . .

As for hydraullc aspect of thc survcy, which is of plime nnpmtancc i‘or thc success of
. ‘HIIS prOJcct the results of a study conductcd by the Hydmulic Research Station, Wa}lmgfoul
anhnd wcw used in accordahce With the’ agrccmcnt madc mth thc Pakistan Govcmmenf

3. Scope of Survcy . .
“The survey, which was intended to obtain basi¢ mformat;on fm the new harhour con- .
structlon prOJect covmed the, followmg items: i : .
_ | (i) A survey of the future cargo traffic through ports n. West Pakistan
. (2) ‘A survey of the potential- of watelfnont 1mlustﬂes in’ West Paklstan
(3) Ilwestlgatjons on the need of a new harbour in Wcst Paklst'm

“a)  Voluine of cargo traffic -~

b}  Increase-in the size of ships : !

- ¢} Synchronisation with inland tlanspmtation system S
) Port- oriented mdustues '

{4) A study of environmental condlt:ons at the thlee proposed e:tes
(§) Pout planning for Phlttl Cleek o

a) Premmt:on of a masfer plan (long-range) SRS : N

b) A study on the maintenance of approach channel and am,horage
¢y - Estimate of construction cost (long-range) - ‘ i :
o) Preparatlon of:a shor{-term plan -

(6) A study on investinént efficiency - L
. (7) A comparative study of Ehe three proposed Slte-s

4, Compos}tio;y of S;!rvey Team
Preliminary Survey Téam

‘Name G .: Lo Asmgmnem : Occupation at the t:me of Dispatch
Head | HISADA, Yasuo ' _ " General 8 Dlrector, Dwnslon of Dlsasler Prevcmmn, Bureaunf
T R o o _ kPor:s and llarbours Mmlstry qf Tlausport _
Member | NAGA'I‘OMO,‘thiaki _ Survey Deputy Chef, 2nd Enginecring Seclinn the 4th
' : B I .. Distriet PorlConstructlon Burcau Mimsiry of
- Transporl. T .

Member . YOSI-]]KA_\'JA; Masahiro _"-Pl_anni_ni'g_-, o ."fi"'Chief Plannmg Sub Scctlon D1v1s10n of Waterfront i
R e o e et Industrlal Areas Bureau ofPorts and Harbours Mlnlstry
g of’l‘ransporl Ll L




Main Survey Toan

» _ - Nalfn_c. g Assi'g,'nnilént N Occupatwnat !he limc of D!spatch
Head | SATO, Hajime '_G_énc_ral' .| Dr. of Engincering, Director. General of Japan Port &
_ R o N H_arbour Association (Fomier Direclor:General, Burcau
- 7 7 of Ports & Harbouss, Ministry of ‘l'r’ansport)
Depuly TSURUTA, Sonii | er'drogtaphy ‘ Dr. of Bagincering, Head, Hydt'miicsl)lvisiml Port &
Head - R ' Harbour Research Institute, Ministry of Transport
Member | 'SI(E'NC'OKU,:chshiro‘ ' Design & Acting Direcior, Steel Structure Devélopment Depa:l-
o Construction | ment, Nippon Stecl Corporation
Mémbqf GODA, Yoshimi Hydrogeaphy | Chief, Wave Laboratory, Port and Harbour Research
Institute, Ministty of Transport
Momber | NAKAMURA, Ryuji Port & Harbour | Deputy-Director, Planning Divislon, Bureau of Ports &
fe o Planning _Harbours, Ministey of Transport :
Member | MORIHIRA, Michio Design & Deputy-Director, Construction Division, Burcau of
o _ | Construction _I’orls and Harbours, Ministry of Fransport
Member | BASHIKAWA, Takashi Traltéport Chiof, fst Planning ﬁub Sect:on l’laun{ng, 3rd District
o _ o Bconomy Port Construction Bureau, Ministry of Transport
Member | MUKUNOKI, Yoshio Coordination - Devc_ldpme-nt Research Division, Overseas ‘Technical
: : ‘ Cooperation Agency

5. Pakistam Counterparts

In the coursse of field survey the wholehearted coopcnat:on was extended to the tcam by
various. agencies of the Pakistan Govcmmcnt In particular, the Phitti Creek Project Cell, Plan-
ning Division, newly created at the project site by the Pakistan Government for the purpose
of materializing the world-trade port construction project and directed by Mr. S.Z.IL Rizvi,
_joined the Japanese team in the ficld survey and grcatiy cantributed to the successful conclu-

- sion of the survey:-— - : : :

' AcknoWledgmem 1s made to the agencws listed below fon their support and cooperation

extcnded to the survey. team, . & :
e Planning Commission, Govcrnmcnt of Pak:st’m

(2} '-'Pianmng Dms:on Govemment of Paklstan :

(3) Plntti Creek P:oject Cell, Planmng Division, (:ovemmcnt of l’aknstan

)] Katacln Master Plan Department, K.D.A. f Pakistan

(5) Dlrcctoratc C‘cnelal Ports and Shlppmg, Govemment of Paklstan

(6} -_}Iyd'l."(‘)graplnc Dnectorate, Paklstan Navy

(7} Karachi Port Trust

[¢] ._ECAFE

6. Itmeraay of Snrvey Team

_ Fleld suivey by the prehmmary survey team covered a peuod from June 21 to July 2,
3]9’?0 Activities of the main survey team includeq- field survey, data collection, data proces-
sing, exchange of views with the Pakistan Government agencies and the presentation of an
mterlm 1epozt to that govelmnent covenng a period from January 25 to February 20, 1971,
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l"he followmg ls a summary of the ltmerary of tho survoy tcam

Prcllmmaly Suwoy ‘]eam (June 21 through July 2 1970)

CRun 2 I?llght from Smgaporc fo Kamchi West Pakistan

o ._;A courtesy call.al the Japane‘;e ‘Consulate General aind the- Paklstan (:ovem- -
“ment offices in Karachl, followed by consu]tatlon wrth the Paklstan Govern-- :
ment offrcials on the l‘uture actwitles : : - o

- - F_,?un 25

'_j,'er‘ 22 .' :;[‘reld tour , of the Phlttl Creck, Sonmlam, Karacht Port and the nughbormg
' Etlnough" ©arcas: of Karachi Clty ' L
JEJun. 26 . Intemal work mthm thc team

B " Jun. 27 7 7 Tlight fiom Karachi to Islamabad . S
Courtesy call at the Japanese Embassy and the Pakrstan Government followcd

. _by consultations

%fun_r. 28 - Fiight from lslamabad to Kﬂrachl o
Jun 29 .:' Consultatrons with thc Paklstan Govermnent offlcra]e in Kalachi
- onn'.'B'O o Flrght from Karachl to Bangkok '
;.Ju.l'. 1. | . Courtesy call at. the Japanese meassy and ECAFL’S Transport Dcpartment

e - followed by consultat:ous

Wio2oo Departule f01 Japan

. i Mam survcy I‘eam (Jan 25 through Feb 20 1971) |
-"J_anﬁ 25 Departure from 'Iokyo ' ' “

Jan. 26 Avrival in Kalachl West Pakistan, - :
o Courtesy call at the Japanesc Consulate (;cncral and thc Pakistan Govcmment
offices in Karaciu followed by coitsultations. L S :
A sutvey tour of Karachi Crty and nerghbormg areas.

' Jen. 27 Comtesy call at the Pakistan Navy, fo]!owed by consultatrons and exclzange of

views.
'thht ftom- Karaclu to Islamabad

Jarr."és - Courtesy call at the Japanese Embassy, followed by exchange of vlews

Jan. 29 Courtesy ml! on the Pak;stan Govemmont offtc:als followe(l by exchange of - o
' ' views. : : : ‘

Flight from Islamabad to Karacln _ _

Jan. 30 Field survey of Phitti (,reek Karachi Port ‘Sonmiani and netghbourmg areas. _ﬁ"f‘ '
~through Exchange of views with officials of the Pakistan- Govermner;_t in’ Karaehr SN
- Feb. 12 Data colleetron and personal mtervrews to obtam necessary mformatron
©Feb. 13 lllght from Kardehr to Lahore S R

,l)ata coilcctlon hn Lahore _{;; o

Feb. 14



b
b,

‘Feb.
Feb.

Feb,
Fob,

15
6 .-

-A_ call to the Japanese Imbassy to make an interim roport and to bid farewell,
_'Ca_ll :mi the Pakistan Governimient officials fo make an interim report and to bid
fatewell. o S - - : :

- Filight from Islamabad to Karachi.

A call at the Japancse Consulate General and the Pakistan Government offices
in-Karachi for consultation and fo bid farcwell. '

Flight from Karachi to Bangkok.

A call af the Japanese Embassy and ECAFHE to make an.interim'. report.

- Deéparture for Japan,
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CONCLUSIONS AND RECOMMENDATIONS

Tak_iiig advantage of its peological location and topographical features, Karachi Port has
fong been flourishing as a base of marine transport along the west coast of the Indo —
‘Pakistan sub-continent to the Persian Gulf, '

~ In 1880 the Karachi Iilarbour Board was established by the Bombay Gov*cminent and in
1886 the independent Karachi Port Trust was established. The Port of Karachi with its long
history -has been under continuous ('le\'rglo_pment by human power for neacly 100 years. -

Since independence in 1947, the Government of Pakistan has been stepping up efforts
for the improvemeni of agriculture and industrialization of the country. As a result, the
cconomy has been expanding steadily since her independence at-an average annual growth
rate of 4% and the indusiry, in particular, has been growing at a high growth rate of 8%.
The GNP in the year 196%/70 reached Rs 7,500 crores, The population, on the other hand;
has also increased at a high average annual growth rate of around 3% in the past 10 years
and exceed the 132 million level in the year 1969/70. As a typical example of these devel-
- opments, the port city of Karachi has turned fo a gigantic city with a population of over 3
. million and is now undergoing various changes to create-a new modern city, The population
at Karachi City may. reach a figure of 12 ~ {5 million by the end of this century. )

With these as background, _ti{c volume of cargo traffic th'rough the Port of Karachi, the
only. seapori in West Pakistan, has doubled in cvery ten years since the year 1949/50. The
volume of cargo trafﬂc thmugh the port in the year 1969/70 icached 9 3 m;ll:on tons.

With this rapid increase in the volume ‘of cargo traffic, the present Karachi Yort shows an
astonishingly high annual berth occupancy. rate of 110%. Also, the volume of cargo handled
at the wharves has reached 540 tons per foot of wharf in the past one yeal already exceed-
ing the saturation point. ‘

What is specm!ly noteworthy is the f'u:t that the Karachi Port Trust has been providing
dredging of 2.~ 3 million baige tons annually over the past 10 years to meet thc increase in
the size of ship in recent years.

Wlth a view of coping with such a sharp increases in demands for marine transport and
alleviating the congestion of city traffic brought about by the rapid expansion of Karachi City,
the Government of Pakistan has prepared a plan to construct a new port in the vicinity of the
present K’uach: Pmt .

the smvcy te'im made a stvey on the feasibility of the new port project by conducting
field investigations centering on the Phitii Creek, which was recommended by the Pakistan
Goverament as a potential project site, over a period from January 26 to Febrary 17, 1971,
This report has been prepared on the basis of the findings of this survey.

. As for hydraulic aspect, an _iniportént factor for the s¢lection of a site for port construc-
" tion, the results of a study conducted by the Hydraulics Research Station, Wallingford, England,
which were made available to the team by the Pakistan Government were used. Forecast of
the future cargo traffic and port-oriented  industries was based on the Fourth Five-Year Plan
‘with the - tatget year of 1974/75 and the Derspective Plan with the target year of 1984/85,
both worked ouf by: the Government. of Pakistan, and other related data available.

_ Based on the above analysm the survey tc'nm has come to the followmg conchusions and
recommendatlons .



(1) That the funcl:on of the preseit Karaohx Port wlnoh has bcon playmg an 1mportant rolc
n the course of its history should be rospoctod '

(2) That improvement. of Karachi Port will bo cohtmuecl also in the future as a port l'or .
general-cargo. : R SRR IR _

{3) That the proposed site of polt construchon neecls {0 be capable of meetmg the recent
-trend of the increase in the size of ships and have roont to moet tho future trausport
innovation which is difficult to predict at this stage. ‘ - '

(4) . That the survey team 1ecommends the Phittl Creek as tho site whlch fulf;lls the above '

requirements.’ _ o _ '

" (5} That modern bulk oargo handlmg eqlupment should be plovldod at Phlttl Creek Port 'md

'that a site for port-oriented industries should be provuied in the Phitti Creek arca under

* a short-term plan with the talget vear of 1974/75 and under a long—range plan w:th the
target year of 1984/85. ' .

The contonts of thls 1eport m'ly bo summanzod as follows

L On the basis of the econontic plans plcpatcd by the Govornmont of I’ﬁkrstan tho volume
- of cargo traffic . through ports in- West Pakistan is estimated at 17.2 mllllon tons in the year
1974175, ant increase of 1.9 times over the 9.3 milliciis tons for the. year 1969/70 and at .
347 million tons in the year 1984f85 an mcrease of 3, ’l' times ovol the year l969f?0

2, Sumlarly on the basis of the. economic plans of . the Paklstan Govemmcnt the future size
of waterfront industries in West Pakistan is estimated to require additional location of indus-
tries for production of threec million tons of steel and 1504 BPSD of Oll refining m addition
o the lndustnos already establlshod or. under planmng :

3. Karaohx Port handled 9.3 mllllon tons of cargo in- the year: 1969/70, fm exceedmg its
normal cargo handling capacity and resulting in the delay of berthing and congestion of cargo
traffic through .the port. In order to cope with this situation, the need for the expansion of -
port facilities is very urgent. However, the expansion of the present Karachi has a limit and
{therefore, it is essential to dovelop a new pOrt which ‘is mpablo of meetmg tho need of now -
~ transport system of the future, :

As :t is necessary {o locatc waterlront industries connnensuratmg wnth the expansion of
the economy in West Pakistan and start construction” of the’ mdustrlal complex in 1975 at tho '
lafest, it is essential to stop up efforts for piowdmg has1o facilities for this purposo as oarly as
possnblc : -

_ 4. For these reasons, ‘there_is urgent need to construct a new port with a water depth )
(= )42 feet and a capacily several times larger than that of the present. Karacln Porl to ac- ;

commodate ships of the 50,000 D/W class and provrdo an industrial estate wnth a total area

of more than 1,000 hectares. :

5. As for tho site of port constructzon thrce locatlons, namely Westem Backwater of Karachl
Harbour, Sonmiani and the Phlltl Creeck, have ‘been suggested

As a result of a study on the mamtenanca ol‘ the required depth of approach channel _
and anchorage, an important factor for the construction of a ‘deep-water port, on the basis: of '
the report by 1L.R.S. and others, it was concluded -that a depth of 42 feet. can be maintained
at the Phitti Creek, that there is need of prov:dmg large scale. maintenance dreclgmg at. quaohl :

" Port and that the mainienance of a deep 1pploaoh channel and anchorage is extlemely dlffl- e
cult af Sommam S




]n additwn to the hydrologlca} f'lctms, thc tluee ptoposc(l SJtcs havc also been comparcd
with rcgm(l to the following: — -

{n Availabllity of land for port orlcntcd mdustucs
(2) Inland transport links ' :

) Relanon with the cx;stmg citids

(4) Effect on, regional development

(5) ‘Aril‘ and water. pollution _

- (6) Availability of industrial water, power, gas etc.
i (7) Futute ‘expansion of the port

(8) Construction cost

The comparison shows that Phitti Creek excels the Western Backwatm of Karachi Halbour
and Sommanl The second choice will be Westcrn Backwatcr and the last will be Sonmtam

6. - ’lhe scope of Plnttl Creck Port should be such that :t w:ll have a rcasonable share with
~ Karachi Port- in handiing cargo, Phitti Creek Port is to handle mainly bulk’ cargo and petro-
{eum products and is to handie 3.6 iniltion tons of cargo based on traffic forecasts for thc
plan-yedr 1974775 and 26.2 m:lhon tons of cargo for the year 1984/85.

Under the short-teim plan (target ycal of ]974/75) for Phitti Creek Post, a 20,000 D/W
class wharf (a depth of ~34 feet) with S berths and related cargo handling equipment, silos
and sheds are to be provided at Khiprianwala Island. For navigation of ships, dredging is to
be provided to muintain a channel with a depth of 27 feet and a width of GO0 feet.

. In order to provide conununication bctw'ecn Khiprianwala Island and Korangi Mainland,
const:uction of a fourlane road bridge (also carrying. industrial water main and power trans-
mission lmcs) with a clearance of 12 ieet over the Korangi Creek is to be planned.

Undcr the long-term plan (target year of 1984185) for Phitti Cneck Po:t deep-water
wharves for ships of the 50,000 D/W class (with a depth of —-42 fect) with 6 berths, wharves
for ships of the 20,000 DIW class (with' a depth of -34 feet} with 14 berths and related
cargo handling equipment, silos and sheds are to be provided at Khiprianwala and Bundal
Islands. Also, a plan is to be worked out fo make approximately 920 hectare of iand avail-
able for industrial complex and 513 hectare of land for port-related facilities.

_ For nawgatron of ships, drcdging of .a channei with a depth of 42 feot and a width ol‘
900 feel is to be planncd -

The road bridge is o have additional 4 iancs, and construction of a double-irack railraod
bmige and an oil pipeline in paraliel w:th the road budgc is to be planned.

The cost of constluctmn required under the pl‘OjCCt is as follows:

Ks (crores)

; Total Local Currency - Poreign Currency
- Shoitdemy plan [ 16.76 6.64 10.12
Loh;g-térm plan 6774 2028 38.46

Thc amount of mlt:al dredgmg of the channel and estimated amount of annual mainte-
nance. (lrcdgmg under thc short-term ‘plan- and long-term plan respectively are showii below.
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~ ing.

R . '_-Annualmalntenance
Inltlal (Iredging of chaamel dre dgmg of claanncl
o 580,000 8 7 i
Short-term plan ' (227 ft. xail) ft.) ?_?5?990 s o
| 5 17,400,000 m? ey
Long-termplan .~ | (~42 ?t.xftog]ﬂ.') 553,000 n3

7. Bconomie amlys:s to determme economw feas;b:hty of the poxt project wag based on
the followmg conditions. : SRR . SR .

(l) Busmcss aialysis was aimed to obtam cost- bcncfit latlo and mternai rate of return.
.(2') Port revenues were calculated on the basis of the prcsent whatfage for Karachi Port =
~and additional bcneﬁt derived from quick turn- round of sh;ps was added as a special

ratc : : ‘

(3)-.Port expendltures were calcufated by takmg mto account the rcsults of Karach Port

- The cosl- beneﬁt ratio: (d 1scmmt rate of 6%, with g study perlod of 30 years) thus ob- -
_tamed is 1,43 under the. short-term- plan and . 1.99 under the long-term: plan.. The internal 1ate
.. of return (with a study pcr;ocl of -30 years) obtained is 9.8% under the short-terii plan and:

13.5% under the {ong-term plan From the above (]ISCU‘SSIOH, lt may bc concludcd that the
prOJcct is economically justnfxed - '

" Prior to the impleinenféf_ion of this project_,'s.pe_ciat 'aittelitidn;m}isf be paid to the follow-

1. In planiing constiuctwn of a decpwater port: on the coast of Wost Pakistan which faces
the Arabian Sea where there is intensive littoral dxift, the question of how well ‘the channe]
: and anchorage can be maintained w1II decide the advxsablilty of port construcnon

In’ this connection, studies and itivestigations have been made on fittoral drift for some
time either by the Pakistan Government or KP.T. and = tentative conolusxon has bcen drawn .
for the Phlttl Creek as a result of the suwcy by H.R.S. ‘ '

However, it s cxtremely dlffxcult to give a ciear—cut answer {o the questlon of littoral
drift and thercfore, studies and investigations wnll have to be contmued also in the future.

It is also advisable to provide cxtenswe soundings at tlie project site continuously and
conduct an exploration including test dlggmgs at the planned route of the channel at the same

time. o }
_ In planuing dr'e(lgiﬂngb of the abproach. ch'ann'e.l to 'at'tahl. a depth of  —42 feet after. obtain-

ing a depth of 27 feet, it is advisable lo progress the work step by stcp and procecd to the
next phase after making a full study of the progress ‘of sxltation mstead of providing dredgmg
straight out. - ‘

2. Although the p!a_n contained in' this: report is based on the Fo__urth _F'i:ve.-:Ycaf .‘I’Ian and -
Perspective Economic Plan presented to the team by the Government of Pakistan, it is neces-
sary to adapt the plan to the. future change m the economy and socna] condluons w;th ﬂex«
ibility, : - : - P

-As for the forgcast of cargo traffic: through pOlts thc suhrey team was- pmvldcd with‘a
Draft . Report of E.LU. by the Governmcnt of Pakzstan Aften a careful study of the rcport v
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xt WS concludcd that the estimate made by the team shouid be uscd without modlﬁcatlon
It is recommended however, that revisions be made to the cstimate, as necessary, according
to the changes in economic and socni conditions or the future economic plans.

_ Though the planning of this prOJect is based on the cconomlc plans worked out by the

Government of Pakistan, changes in economic and social conditions, which were not antici-
"pated in the earlier plans, must be expected as a matter of course, The project planning,
therefore, must not be rigid in nature but must be flexible so as to meet the future changes
in economlc and social comlltlons

3. _Thc plan contained In this réport has been. prepared by the Survey Team on the basis of
the findings of a ficld survey conducted in January 1971. It is reconmended that a detailed
feasibility study be made on the continuous basis while giving due consideration to the future
‘change in cconomic and social conditions.

4, In planmng this project, due consideration was given to such related matters as the
sharing of functions with Karachi Port and the development of Karachi Metropolitan Region,
but it is important to make further efforts for coordination with such related organizations as
K.2.T. and K.D.A. in the future. :

5. Although the project plan cajls for construction of a port equipped with modern and

- efficient facilitics, it is of vital importance that a careful study is made on the {ype of port
'management body and operating method in order to obtam optimum resulis from these
facilities.

6. In the financial analysis of the praject, the period of redemption and rate of interest on
the loan have been taken on the basis of the current rates generally used for loans and grants
As these conditions are subject to changes in the course of time, the financial am[ys;s should
be carned out undler different condifions as and when such changes occur.

The rate of wharfage for Phitti Creek Port has been determined mainly on the basis of
the rates used at Karachi Port, However, Phitti Creck Port is a deep-water port with a pri-
mary purposé of handling bulk cargo and cannot necessarily be compared with Karachi Port
in’this respect. It is important, therefore, that a comprehensive study is made on the type
of c¢argo, the merit of quick twrn-round of ships and cargo and the advantage of larger ships
to be used in future so that rational wharfage rates could be calculated.

—11 -



PART 1

NEED FOR A NEW HARBOUR IN PAKISTAN




'PAR‘T 1. NEED FOR A NEW HARBOUR IN WEST PAKIS’I‘AN_

Chapter |13 Estlmatc of Cargo Traffic through Wcst Paksstan Ports

‘ In the yedr 1969/70 Paknst’m s populauon was 132 1m||ton and its Gross Natlonnl Product
{GNP) was, Rs, 7,500 crores (current cost). The pomllatlon Ias been increasing constantly
every year at'a rematkable rate of around 3% on the average over (he past ten years. To
elovate the standards of living @and promoie the welfare of the people, the Pakistan Govern-
ment has prepared three cconomic development plans so far. The current economic develop-
mett plan is the Fourth Five-Year Plan, which started in the year 1970f71 and aims at
attaining its objectives in: the year 1974475, providing guidelines for the economic policy of
~ the country. Under the Fourth Five-Year Lconomic Plan the population in the year 1974/75
is estimated at 151.5 million. The Plan calls for stepped-up elforts for industrialisation of
domestic cconomy as-well as expansion of aguculturo which has been the center of nation’s
“industry. with a view of increasing the GNP to Rs. 10,900 crores (current cost) in the year
1974/75, about 1.4 times the GNP for the year 1969/70.. For this reason, the Fourth Five-
Year Plan’ lays down objectives for political, economic social and industrial developments, and
provides measures required for atfaining these objectives.

(c¢f. APPENDIX 1-1, 1-2)

" As the manifestation of the objectives of Pakistan’s economic 'piognm' for the period
following the year 197475, a perspective plan aimed at altaining its goal in the year 1984/85
was prepared in parallel to the Third Pive-Year Plan (announced in 19635). The perspective
plan. estimates the population of Pakistan in the year 1984/85 at 187 million and afins at:

- attaining economic self-sufficiency by clevatmg the standards of living fourfold compared with
that in the plamnng stage and increasing the GNP to Rs 18,100 croves in the year 1984/85.

(cf APPENDIX 1-3)

" The survey team madc the estimate of the volume of cargo traffic through West qunstan
ports for the year 1974/75 on the basis of the cconomic targets and guidelines for the Fourth
Five-Year Plan prepared by the Pakistan Government. Though the estimate of the: volume of
cargo_traffic through the ports in-the yecar 1984/85 was made in accordance with the per-
spective plan, necessary guldelnws required for the cstimate were not available. For this
- reason, ‘;evcnal assumptlons h'l(l to be made fo; the estimation by the survey team.

Although the, figures of the estimate on thc volume of cargo tmi‘ﬁc were {0 be chccked
“against the IIU Report provided by the Pakistan Governmeat, the said report was not ready,
by the time the prescni survey report was drafted. The main items assumed for the estima-
“tion of port transport (Iemands for the year 198485, are as follows:

(1) “The economy of West Pakistaiy in the year 1984/85 will be capable of atfaining self-
sufficiency in the supply of key commoditics. For commodities which witl still be short
in supply, it will be necessary to depend on overseas markets for their supply. '

(2) As to the breakdown of the estimate, export and import of wheat and rice arc con-
" sidered necessary because of the gap between supply and demand. Per-capita consump-
tionn of wheat in the year 1984/85 is estimated af 275 ibs. and that of rice at 60 Ibs.
- It is-also assumed that the production of both wheat and rice will increase at an anaual
' ate of S% in thc 19?5/80 peuod and at an anmlal rate of 3% in the 1981/85 peuocl

(3) Fot expoets of cement, an mcrease of 50% over thc year 1974/75. is cstumtcd



(4) Per-capita consumption of iron & steel in Pakistan in the yoar 1984/85. is estimated at
© 32kg. Demand in West Pakistan, assumcd to accoiint for. 2/3 of total demand in Pakis-
tan, will be met fully by the production in:West: Pakistan. Tt is cons:delcd that coal,
iron ore and iron scrap requ1rcd for the productlon will bc 1mp01tcd in thc amouut
' 'hommensmate fo thc productlon scale. - ' ‘

(5 Export of sugar is cstmlatcd to bc ahnost the same as that for the ycan 1974/75

- (0) Demands for nitrogenous and swperphospiiate ferlilizer are assumed to be catered fully o
~in finished. goods by domestic industry.. Raw niateripls required: for their production
and potassic fertilizer are assumed 1o be imported, “Amount: of impo;t of fertilizets s
estimated by takmg into account the growth of agriculfmal product:on
(7) Per-capita consumptioii of fuel ii Pakistan in the year 1984/85 is cst:mated at 380 coal-
kg, and 50% of this consumpt:on is considered to be dependent on petroleum. - If is
- assumed that the demand- in West Pakistan will account for 3/4 of the total demand in
Pakistan, which will be fully met by domestic refiniiig of crude oil to be rmpmtcd
© Constiuction of petro-cliemical plants commensumte to the. productron ievel of naphtha o
at the oil refinery is also considered. o : - :
(8) For cotton, transport demand is estimated from the diffcrence between pi'ﬁduc'tion‘ahd'
' consunmption. Consumption is expected to double by the year 1974/75, while the pro-
duction is estimated by using an annual growth rate of 5% for the petiod from 1976
to 1980 and of 3% for the pcuod from 1981 to 1985 wh;ch is the same for wheat 'md _
_ sugar. _ _ . _ L
) For cotton fextile mdustly whxch is.one of thc key mdustncs in West Paklstan it us
cstlmated that 50% of the total ploductlon will be exported. :

‘Table | shows the c11go traffic tlnough Wcst [’aklstan cstima ted on the above premlscs
and assumptions. According to this table, the cargo traffic in the year 197475 will increase
to 17.2 million tons, about 1.9 times that for the year 1969/70 and that in the year 1984[
85 it will reach 34.1 mlll!on tons, about 3. 4 times that fo: the year 1969170

“(cf. APPENDIX 3-1, 3-2) -

The pnevnously-mcnhoned FIU S traffxc fomcast for the Karachi Port pransmn l“casﬂ)ll-
ity Study (draft report) was made avallablc to the suwey team when this report was nearing -
completion. After sfudying f:gurcs in the fonccast it was concluded that the estiniate on
cargo traffic made by the swvey team should be used for the cunrcnt pro_lect without modlfn-
cqtlon for the following reasons: : ‘ S L - A

(1) that the BIUs Report is (mly a Draft Repo:t wluch has not been approved by the Pﬂkls-“ -
tan Government; ' . . A

(2) that the forecast is made oniy on the dry cargo and no fonecast Is made on alt cargo o

" ifeins; ' : SRR : :

(3) that the outlook for industry in West I’aklstan gwcn in the forecast IS too pessmmtxc and
as a result, productlon scale of key industries is held at low level; L ‘

(4) that the osnmate on -the exports of cement and. wheat is too low; a more agglesswe
' fonecast should be made for the followmg reasons: . ‘

Cement industry (as is the case w1th tcxulc mdustry) 1s a key mdustry in West Paklstan, .
its expansion must be planned stratcglcally I'or this purpose posntnve effoats must be o

macle to promote export’ to- forelgn countnes
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As fon wheat export to Last Pakistan should be promotcd from the stand- pomt of

pacventlng outflow of foreign exchange.

If the worldwide trend of food shortage is

"_takcn into cons;dcration exporls to South Asnan countries and African countries can
bc expcctcd to increasc further. ‘

(cf APPENDIX 3-3)

Table 1, Summary of Cargo Traific Forecast by Trade Flow 1969/70 ~ 1984/85

{in’000 tons)

Forehzn Cosstal
© Tota) : : - —
Prupont Expad Jrpvs Export

. 194570 |1974-25 1983-85 | 196570 | 1994425 [198i~35 |1969+0 [ 1924-73 | 195455 [1569~70 f1ora~1s Froas~as [1569+70 [ 197435 | 198485
1, Dy B . ’ .
13 Wheat - 354 31 | 1650 85 L - 12 - 210 - 1263 33 | a0
) Rice s842 | 1352 2,200 - - - - 038 ] 1,300 - 430§ a5y 500
3) Mohasses 136.3 150 140 - - - 1362 150 150 ) - ot - -
4) Cement €57 | 2000 ‘| 3000 os'| - - 537 | 1000 | 1500 - - - s14 | 1000 | 1500
53 lion & Steel 319 | 1508 400 3357 1. 1,598 409 - - - 32 - - - . -
€) Coa & Coke 84.1 1o | 270 |- 84l 10 | 210 - - - - - - - -
7 lton O ’ 3549 1,360 3300 - 1,360 5840 34.3* - - - - .16t - . -
8) Sugar %5 248 o | - - - - 184 200 - 263 3 -
9) Peaflizes 6964 396 | ris0 | e876 396 70 - - 41¢ - - - 88 - -
10) Mlwellsncdos 2189 220 280 - - - £0.4 80 100 7ne 0 0 1104 o 110
13) Saternadl Alghanbsian ; : _ o . _

Cargo (Whea 5h 554 &0 o |38 4 120 - - - -
12) Total (95.0) | o3y farssoy [crasrey | cansn | o) | o100y ooy a0 | iy ] 00 -f GO (00,1663 | 24663 | (3530)
208 . . : ) '
1 Crude O 33008 | 5200 | rs00 | 33008 1 5200 | 10,600 - - - - - - - - -
2) Petsoleum Produsls 6815 140 - 10 - - 6737 M0 - - 7.8 - -
3) Total Gossn | Goy |10y {03018 | 5200 [(hrgom | G | (u0) - - - an| - -
3. Genenad ’ .
1) Cotton 185.0 445 510 - ~ 029 H 90 - - - 822 210 410
3) Textile ¥3LE 150 30 - - - 114 160 - | 0 - - - e - -
3) Mbscellingons s | nige | 330 { s3] oso | nso0 359 470 o0 | 2893 330 500 2665 170 610
4) tatratsil Alghanisiin _
&t e £10.2 1% B0 {2 | owe | - - - - - - - :

5) Totat wsss) | masy | sy { e | a2 | 0g0) | Giasy | (e [0y e | e | Geor | Geeg | 50 | (1090
4. Grind Tonl ©.338.9) f0nise) |00y sz laosey @0 Jusszny jan | ey ey | Gey | (5703 [(1,35435) [ 3016} | (4620)
Notes: l. I?igures matkcd with * include the volurne of are other than iton-ore.

Ifures fc:r] textile include only Fguxcs for cotton fextile, except the figures marked with ** which include
1er textiles.
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'Chapten 2 Pncxcnt Statc and Limitatiom of - Kfuachi Port '

Thc Port cf Kalaclu has glown ﬁs thc only maJor poxt ln Wcst Paklstan C'ugo traffu,
'-thiough the pon in the year 1969170 amounted fo 9 3 ll]l"lOlI tons and the nuiber of ships
~entering -the port in the same period reached 1 ,600. " The cargo traffic through the Port of
‘Karachi is increasing npldly and has 'a!most doubled in every ten yeals singce the year 1949/

50.

: The berthing facilitics that cater for this cargo traffic in'cludc thrce oil bcrths; decp-waier
wharves (28’ to 34’ in depth) with 24 berths and a lighterage wharf 4,235 feet long (8’ to 24

it depth). Besides, there are 13 mooring buoys. General cargo other than petroleum is

* handled mainly at the deep-water wharves with 24 berths. The total length of these wharves

s 10,022 feet (under operation in 1969/70), and the tofal volumc of cargo bemg handled at

these wharves alone amounts to 550 fons per foot. o _

“As for uhlmtlon of -berthing l"lcnhtws the rate of occup'mCy of .the quay is 110% on
the 'wemge (in the year 1969/70) and somct:mcs more than two ships have to be moored
srdo by side at the same bclth

(cf. APPENDIX 6-1, 6-2)

As is evident from the pervious discussion, facilities of Karachi Port are being used to
thc'm_axinmm extent. Judging from the fact that the volume of cargo handled at.the quay
 amounts to 550 t/ft. ‘and in view of the condition of cargo handling equipment, it is certain

that the actual handlmg of’ cargo ‘at the quay has reached tile level neanly twice the normal-
' capacﬁy of 300 tfft. '

Ihc facts that the occup'uu,y of‘ mooring lacilities shows an abnormdlly high rate of llO%
and that a ship entering the port has to wail at anchor for its furn for an average period of
35 howrs (recorded in the year 1969/70) clearly indicate inadequacy of facilitics. Average
'waitihg time for the vear 1966.(67 has been as much as 106 hours ' :

Under these conditions, there is no more room in the capacity of facilities at Karachi
Port. Unless measures are taken to z,xpand the capacity of the port lmmuhateiy, there is a
possibility thal only a small incrcase in the volume of cargo traffic will cause a total confu-
sion at the port. The adverse effect of this on the economy of Pakistan in the form of
higher freight costs cannot be over emphasized. For example, taking an average figure of
32,000 per day as operafing cost of a ship, the ships demurrage for the year 1969/70 alone
~ have been in the order of $4.7 million equivalent to loss of 2,330 ship-days.

Adequate equipment required for handling a large quantity of bulk cargo is also not
provided. The shed and open storage yard also lack sufficient floor space. This situation
may be unavoidable in the case of an old port, but it certainly lnmpers sinooth flow of
cargo traffic through the port.

A sludy of the history and the present stale of Karachi Port from a hydrographical point
of view Icads fo a conclusion that the required depth of water at Karachi Port has been main-
faincd parlly by the storage effect of the Western and Eastein Backwaters

The apploach channel for large ships canying raw materials for hcavy and cheniical indus-
tries must have a certain depth, but the maintenance of a required water depth for the chan-
nel, particularly at the harbour entrance, will be difficult in this case from a hydrographical
point of view if reclamation 1s allowed on a large scale. This aspect is further discussed in
Part 1V. '
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Thus reclamation of the backwater arca for the future expansion of port facilities will
have to be restricted considerably.” The above fact may not be a major problef in the con-
struction of picrs of a certain size but will certainly present a serlous problem for thc cofte

- struction of a ia:gc pier in thc future.

The Western Backwater occupics a fairly lmge surface arca. l!owovel since reclamation
of backwater area will present hydrological problems; use of land existing bchm(l the waterline
_ will be unavoidable for locating heavy and chemical industries. In the sea area behind the water-
line, whete the city arca and military zone occupy a large portion, the availability of land for
industrial purposes is very limited. Therefore, location of big industries or expansion of plant
facilities on a large scale will be quite difficult.

Morcover, if heavy and chemical industries are located in the Western backwater arca,
there is a possibility of causing dir pollution in the city area of Karachi or the Manora resort
area, an oasis for the city people, by the effect of the monsoon.

If the industrial location is to be planned as part of the port construction project, con-
siderable amount of poilutants are expected to be discharged from industrial plants even
though strong anti-pollution measures are taken by the industries. As the preseni Karachi
Port has only one outlet, addition of industrial waste water to the existing city sewage and -
used oils dumped from ships will furiher aggravated the polfutnon of the present Karachi Port
to a very serious point.

As far as inland transportatnon from and to Karachi Port is conceined, the Port arca is
situated southwest of Karachi City and Lorders directly on the city area. LI Chundrigar and
Maulvi Tamizuddin Khan Roads linked to the National Highway. Mauripur Road linked to
the RCD and Super Highways, M.A. Jinnah Road which runs through the center of the City
and Harris Road converge in one point near the gate of the Karachi Port. For this reason,
the area near the gate of the port is extremely congested with traffic of trucks originating in
Karachi Port and also with city traffic. All the roads on which the traffic of trucks originat-
ing in Karachi Port is dependent, arc routed through the congested city avea except Mauripur
Road (this also has the disadvantage of level-crossing with railways). When the future increasc
of city traffic is taken into consideration, the situation of transpost by frucks ongmalmg in
Karachi Port is expecled fo be worecncd further.

The railways from Karachi Port connecct to the main railway line in the cast and to the
Circular Railway in the north., Although the main railway line is double-track and there is
stitl room in overall transport capacity, the marshalling yards for freight cars lacks in capacity.
The Circular Raiiway is single-track and used almost entirely for local passenger trains. The
passenger transport accounts for 70% of the total volume of transpostation on it. When the
future increase in the number of commuters is taken into consideration, it is very doubtful
whether the existing railways will be able to mect adequately the mcnease in the cargo ftraffic.

(cf. APPENDIX 5-4)

Furthermore, there is no possibility of developing on miand watcrway sys‘tem f01 West
Pakistan if Karachi remains the ondy port.

To sum up, the present port of Karachi is faced by the following problems:—

'1)' Lack of berthing capacit'y
2} Lack of bulk cargo handling capacity
3) Lack of storage capacity

RS
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43 Proximity to down-town area
5) Road congostion '
6) Railway congést’ion’
-7 Hydraulic problems _ B
8) Lack of enough land for port-otiented iﬁdtistﬁés )
~ 9) Air pollution - |
10) Harbour pollution -
11) Shipping congestion
12) Unfavourable sea approach conditions
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'C_itapter 3. The Outlook for Port-Oriented Industries

~Conceriting the i‘uu_u'e industrial Jocation in West Pakistan, appropriate distribution of
industries in the inland area is considered essential for the balanced development of this vast
country. However, there are soime industries, location of which in the inland area is not ap-
propriate or totally impossible because of their nature and therefore has to be foundéd in the
‘watcrfronts

- Some of the factors which necessitates the location of industries on waterfronts are as
follows - :

a1y Industrios ‘which depend largely ot overseas supply of raw maferials and arc dependent
. on marine transportation,

(2) ' Industries which require a large quantity of plant water and derive benefit by using sea

water as cooling water, : ‘
(3) Industries which depend largely on overseas supply of raw materials and export most of
' their products to overscas markets, :

(4) Such industries as ship-building_ industries which are directly related to-the sea.

In the future industrial location in West Pakistan, main industries that come under the
‘aforementioned category are oil-refining, petro-chemical, iron and steel, ship- bun!dmg and
thermal power industries. The textile industry which is now importing raw yarn to be woven
into cloth also comes under this category. However, with the improvement of spinning tech-
nology in the future, the nced of locating this industry in the waterfront will be lessenced.

Table 2 shows the iype_ and scale of industries location of which in the waterfront in
the year 1984/85 is considered appropriate. The conditions and assumptlons used for this
* estimate have already been discussed previously.

(cf. APPENDIX 2-3)

Table 2. Type & Scale of Indusiries

Type of industry ' _ Production Scale
01! refi inery 250,000 barrels per day
Petro-chemical plant . 200,000 tons {Ethylene per vear)
Steel mill ~ 4,000,000 tons (Crude steel)
Therinal power station ' 500,000 kW '
Shipyard - _ 5,000 ~ 20,000 G/T (Capacity of dack)
Steel-related industries (Stéel pipe, machinery, ferro-chemical, etc.)
Petro-relaled industries ~ (Synthetic resin, Synthetic detergent, etc.)

Besides th_ese; the industries that are not covered by this project but are likely to be located
in the waterfront are non-ferrous metal industry including aluminium refining and processing
industry, food industry including canning industry and lumber processing industry.
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Chapicr 4. The Need for a New lIan_’bour

As previously stated in Chapter 1, cargo traffic throtigh ports in ‘West Pakistan is expected
to incrdase rapidly centering on bulk-cargo and petroleum with the expansion of the national
cconomy. - Consequently, smooth cargo traffic through the ports and the establistiment of a
water front indusiriat complex will be the key to the future growth of the ecconomy: in West

Pakistan,

~ Tor this reason, it is essential for West Pakistan to be provided with a harbour which is
equipped with facilities of a sufficient wafer depth and a capacily several times greater than
that of the present Kanachl Port, and with an m(lustnai complcx (lncctly rclatcd to the port

In planning the LOI]Stl‘LICtIO!l of a hatbom and the cstablislnnent of an indusirial complex
it is essential that the folowing requircments are fulfilled. '

(1) Construction of harbour facilities capable of handling cargo traffic which is cxpecied to
Cincrease to 17.2 million tons in the year 197475 and further jump to 34 million tons
in the year 1984/85 with the expansion of the economy in West Pakistan.

(2) Seccuring a large water depth to the extent possible in otder to minimize the cost of -
maiine transportation in view of the ever increasing calgo tmfflc

{3) Installation of lfugc efficient bulk cargo handling cqmpmcnt and construcnon of corre-
sponding cargo storage facilities in order to minimise _the cost of cargo_handlmg at the
port. :

(4) . Procurement of Jand covering an area of | 000 heetare (2,500 acrcs) or moi¢ for the
establishment of au_ industrial complex dircctly related to the port,

(5) Construction of roads, railway lines, and fuel pipelines in order to sccure inland trans-
portation Tully capable of meeting traffic demands originafing in the port and waterfront -
industrial complex,

(6) Scawing additional land space and water basin in order to meet with flexibility, the.
future expansion of traffic demands and trangportation innovation.

To Tulfill the above vequirements, development of the Western Backwater area of Karachi
is also conceivable. For the development of (his area, however, a solution must be provided
to such major queslions as inland transport, availability of land, environment poilution and
future expansion of facilities. In addition, the increase of water depth in the harbour beyond
the present tevel is also‘considered difficuit. : :

To expand the cconomy of West Pakistan, thelcforc, 1t is csscntlal to provtde a laigc
harbour at a place otfier than Karachi. '

A series of studies and sutveys have been made of Sonmiani Bay as an altematwc harbour )
consiruction site. Qur study of Sonmiani, however, shows that this site lacks qualifications to
fulfilf various requirements of a new harbowr and thercfore is not considered suitable for port
construction. Our reasons are given in P-lrt IV, :

As fm as the third site, namely, Phitii Creek is concerned, a fairly deep approach channel
with mmmmm depth of 20 feet below datum (against minimum depth of 4 feet at Sonmiani)
and an 'mchoragc and harbour channel with large depths are already available, Preliminary _
studies on the maintenance of approach channel and anchorage at Phitti Creck against siltation
have shown encouraging results. In addition, this site is considered quahﬁed to full‘lll various
lcquhcments of a new port and suitable for port construction. :
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2 Topography

The Phittl Creck cuts mto the laml from thc open sea in the dnectlon of NNI curves
_ to thc north in the v10m1ty of Buddo lsland (sand dunes) and fuither bends to the northeast
at a pomt about S miles from the first cch formmg a gentlé S-shape. The distance from
- Buddo Islan(l to the Kad:ro Swamp, the (leepest section on its extension, is approximately
10 miles. icle is a wide sand bar at @ depth of 20 feet in front of the mouth of the creek
near Buddo Island and thic depth gu.atcl than 20 fcet is seen only beyond a pomt 7 miles
from there

The width of the Phitti Creek js about 1.0 nules betwcen the contours of DL # 0 near
the mouth and about 0.6 mile between --20 feet contours. Within the creek the width is
1,500 feet to 2,500 feet betweon —20 feet contours. The creck has a maximum- depth of
60 feet and _the total surface area having a depth gieater than 20 feet is about 3.7 sq: inifes.
Entrance of - ships of the 3,000 D/W class is possible even today at all stages of tides and the
entrance of ships of the 5,000 D/W class will be pjactxcal with the help of high tide. During
fair ‘wefither, ships of upto 8 ,000 D/W can enter Phitti Creek on a Spring High Water, To
the northi ‘of the creck, there is'a clhiain of islands — Buddo Island, Bundal Island and
Khiprianwal Island. These islands arc ¢ither sand banks or swamps, part of which become
submcrged _undef'watel at' high tide. Vegetation of mangrove becomes thicker toward the
innermost of the creck; there is a dense wood of mangrove in and around the proposed site,,
The clevation of the island is approximately 0 to 10 feet. To the south, there is Muchak
Islaid, the elevation of which is lower than the proposed site. In front of Muchak Island
extends a vast swamp with a WJdth of about one mile, which dries up at low tide.

‘The Phitti Creek has a long stletch flom its mouth to t he innermost section, and be-
caise of its curved section with a good sheltering effect, it provides a clam anchorage in ifs
inward séction. - The Karangi Creek is connected to the Phitti Creck through Kadiro Creck
which has a least-depth of 9 feet below datum.  Accordingly, ships of less than 8 feet in
draft are able to nawgate as far as the Koxangi Creek via the Kadrro Creek at all stages of
tldes L . . L .

3. Géologic':al Features _

~ “Soil éxploration of the entirc area of the Phitti Creek has not yet been conducted.
However, boring had already been begun at key points before the survey by the team and
part of the resulls was examined . by the tcam at the site. A summary of boring data which
- were obtamed flom thc subscqucnt boung is shown in Appendix 12, '

Accordmg to the bormg data, it may be said that in genelal the surface layer extending
to_a depth of --30 feet to —40 feet from the plesen_t surface of foundation consists of ordi-
nary sand with the N value of [0 to 30. The thickness of the surface layer is 20 feet on
the average. Below the surface layer is a clay layer extending to a depth of —70 feet to-
—100 feet. Further below there is a dense sanid or gravel layer. These fayers are considered
1o have suffluult bcaring powcr as a foundatlon of structures. ' '

Smce o test results -are available on ihe nature of mtermedlatc clay layer, an accurate -
judgment cannot be. made on such aspects as shearing suength and consolidation. . Judging
from the rcsults of penehatlon tests, howcver installation of SUC]I light structures as steel
sheet pi!e quaywail and landmg stage is considered possnblc wnthout providing any special
treafniont to the foundatlon bccause of the hard and compact supporting layer at the bottom.
The sand in the sulface layer can be dredged casnly with wnven!;lonal suction drcdgers “The
dredged sand may be used for fillmg-up land :
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a4 | Meteorology

(@) fff(Jencml _ L . T T _
'--,-“'r:}.:.The chmate m thc north of tho Arabhn Sea whero the Phlttl Creek hos is l'eaturcd by .
e southwcst 1oisooN i smnmot and. the nolthoast monsoon in ‘winter, - Duiing: the
- :_"May ~, Octobel porlod tl!e southwost monsoon is pledomm'mt w1th hlgh humuﬁty and
o stiong sunhghts In tho Novembot ~. Apul por;od the not theast monsoon. pxev'uls, '
l_'}towclmg the tomporatmo an(! mltigatmg the heat. to ‘some oxtont In the. southwest mon-
soon, strong wind- ‘blows, somotnnes reoordmg the Beaufont scalo of 6 to 7 l"ho a:mual
' j,tamfall IS not suffwiont for the growth of vegotallon ’ : s S

emporature ,'" L : P : _
';;'-Thero are - small seasonal fluctuat;ons of temporatuso l‘lao tempolatune is lowest in -
meuary rangmg from 8?°F 1o Sl F. an(l is. Iughost it May rangmg from 96°I‘ to 75 B,

'(o)‘.;ijamfau | | S N
B i'f’;_[n general thero rs vcry httle ramfall along the coast of West Paksstan and tho number
- of rainy, days is also small. The. months in which. ramfall OCCUrs More than ‘once. nim-
R .-bér on]y four: Januazy, I*ebruary, July and August Annual pieolpltation is about 8
3j ,mchos and thc numbcr of rajiny. days - through tho year is. tess than 10

(d) ViSJbllity _f-_; 3 .
- l.-j-Tho mrmber of days wnth ciouds is small and tho wslbllity is. ffur throughout the year '
~'The v:snblllty data for eaoh month is shown in 'lable 21 o :
(o) Wind N R .
. Within a rangc of 800 mllcs to tho wcst along the coast the oocunenco of gales is not
- i frequent. “The gales occurring. within a range of 150 miles from Karachi acoounts for.
- only 5% of the total occurrence observed at Karachi... The occurrence of gales is most
: frequent in: the southwost monsoon seasont of June and July. - PFrom November to May.
the northeastern monsoon prevails, bringing winds with mean wind force of 2 in the =
Beaufort scale and the mean wind force dmmg the May ~ September period reaches
the Beaufort scale of 4.to 5. Wind data for Karachi is shown in Table 22,  As is.
evident from tlic table, wmds wnth the Bcaufont scslo ot‘ more than 8 are seldom ex- _
pononccd - - '

~According to the statistlcs on cyclomo storms in the" Arablan 'Sea clmlng the period from
1881 to 1949, oyolomc storms ‘oceur in the- months of Apnl May, Jutie, Octobor,
... November and Decembe; ]he c)ccuncnco per yca1 is less than two_on. the average A
. =:'recmci shows. c,onsuielable (hmagos caused by a oyclomc storm wluch hlt Karachl in’
1902, _ - _ S .

-5, Tide and Tidal Current

_ The tidal range at Karachi l’ort IS 10 l fect at the equmoctm! sprmg tldes ( 07 feet to
+9.4 feet). The theoret:cal maxiinum. astronomical tldo is +11.9 feet, The tide at Kalachl
Port is more of the dmmal tide mthen than the semldiurnal tide. wnth d:fferont phasos be- -
_twoon them, and’ shows a lalgc variatlon in contmuous high tide! levels “Tides in the Phitti
Crecks system are similar {6 Karachi- Harbour At Btmdal Tstand: (entranco to Phitti- Creek),
“tides are slightly lugher than Karacht by-'a factoi”of :1.1 and:reach’ Bundal !sland after 10 -
mmutcs from Karaoln 8 . R

Tho velomty of tlie tl(Id] cmrcnt at a pomt 3 000 fcot off the tnp of Monara _Bleqkwater_




‘at Karachi Port is 1 and 1/4 knots in the dircction of cast at normal tidal range. The tidal
cuirent becomes weak as go further off from this point and decreases to about 1/2 knots at

a point 2 milés 'off this point. At the entrance to Karachi Port the tidal curient develops a -
speed of about 1.3 knots at flood tide. At the Phitti Creek continuous observation of the
tidal current has been maintained at the stations locafed in and out of the creck. The
-velocity of tidal current in front of the proposed port construction site is about 2,0 knots
(3.5 ft./s) at the maximum and average 1.2 knots, and that of tidal current outside the en-
trance o the creck is less than ongé knot.  Although the direction of the tidal currenf deviates
from tiiat of the proposed alignment of appioach channel by about 32", it does not seem - to
present any problcm for nav1g1t10n

6. Waves ‘ o
Waves along the coast of West Pakistan including the Phitti Creck are under the influence
of the monsoon as in .the case of winds, During the NI monsocon season the sea is generafly
calm and dmmg the SW monsoon scason waves are constantly high.

Observations of waves were made mternuttently off Karachi Port durmg the period from
December 1968 to August 1971 with pressure type wave recmdcis and a buoy type recorder,

The monthly means of the significant wave height and period durmg the observation
period obtained from the observation data are shown in Fig. 2. Due to the fact that the =
observation pertod was relatively short and intermittent and that the type of wave recorders
and the locations of the wave recorders changed several times, the results are not sufflicient
as statistical data. The figuie shows; however, that the mean significant wave height exceeds
one meter during the May ~ September period and that it rcaches about 2.5 m at the peak
of the June ~ July period. The wave period, meanwhile, is around 8 sec, on the monthly
average during the SW monsoon scason when the sea is rough and 10 to 13 seconds during
the NIi monsoon season when the sea is calm. In other words, waves during the SW monsoon
: season represent wind waves and those in the NE monsoon season represent swels, '

As fo'r'thc whve 'di‘rection; the Pakistani Navy recorded the wave direction twice daily at _
- PNS HIMALAYA when a Wave Rider Buoy was anchored at a point approximately 50 ki off
the shore duting the wave observation period from June 9 ~ July [1, 1971,

According to this record, the wave direction is within the range of 215° ~ 242° and the
mean wave dircction is about 237°.

- The maximum wave height during the observation was (Hij3) max. = 4.2 m which was
recorded at 20:00 hrs, June 29, 1971. However; when the facts that the fetch m relatively
long in-the Arabian Sea, that a strong ‘wind blow continuously during the monsoon season
and that the wave height observed by ships is great, as will be discussed at a later stage, are
taken into consldenatlon waves of the significant height of 5 to 6 m are expected during a

heavy storm.

One of the characterlstlcs of waves during the SW monsoon scason fs that once waves
become ]ugh, the same condition fasts for many days. For example, the record of wave
observation with a Wave Rider Buoy during a period of 33 days from Junc 9 to July 11,

1971 shows the mininium wave height of (His) = 1.7 m and that the significant wave height
obtainc;l” from't_he observation conducted 6 times a day came below 2.0 m only in three days
out’'of a total of 33 days.- The wave characteristics around the mouth of the Phitti Creck- is
considered not to differ greatly from that off Karachi Port. For the inner basin of the Phitti
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Creck tlle wave holght is consndercd to be faiily small because of the constructed ‘mouth and

" eurved section of the creek, Stich a distribution of wave height was also recognized from the

_aeual photographs of this region taken durmg the SW monsoon scason. = Also, -sounding of the
creek, tidal cutrefit obscrvatlon and otlier- suwcys were con(lucted during the SW monsoon -

. 'soason of 1970, This m(lzc'ltcs the fact that the operati()n of a small boat for obsewat:on '
o purpose was possable and the wave he;ght ms;de the creck was lclatlvcly small

The Hydrautic Resedrch Station, Wallmgfor(l Lngland meanwhile, has summarized data

' obtfllnecl ftom visual observations of waves by ships navigating in the area in lat. 10° ~ 20°N
and long 60° ~ 70° (Marsden Square 66) as the basic data requived for estimating the amount
of littoral drift along the coast from Karachi Port to the Phitti Creek. According to- this data,
- the occurrence probability of waves with a wave period of 5.5 ~ 15.5 seconds during the May -
~ September period is 16.7% within the range of 195° ~ 225° wave direction, 40.7% within
the range of 225° ~ 255° and 15.7% for the range of 195° ~ 225° (the remainder is mainly
for waves with a period. of less than. 5.5 seconds and waves - w:th other wave directions). The
significant wave heights within' the range of 255° ~ 285° wind direction with the exceedance
- probability of 1%, 10% and 50% are about 8 m, 5.5 m, and 4 m, respectively. Since the wave
direction and wave height vary. by the effects of wave refraction and frictional damping at .the
sea bottomn by .the time waves move from the Marsden Squire 66 to the coast of Karachi, the
‘Hydraulic Research Station estimates the: wave characteristics along the coast of Karachi by
taking infto account such effects for caleulation. As the wave characteristics thus estimated
have not been listed in its report, the reliability of the estimation ¢annot be.determined. It
secms, however, that the estimation takes slightly greater values for both the wave height and
the wave period than the measured values

1. Littoral Drift _ |

The littoral drift along the coast of West Pakistan is influenced by waves during the SW
- monsoon scason and the eastward littoial transport is predominant generally to the west. of

- Karachi Port. ‘However, the llttoral drift between the entrance to Karachi Port and the Phitti
~ Khuddi Creeks S]lOWS many complicated changes under the infiuence of local geographical
foatures. -According to the report EX557 (1971) by the Hydraulic Rescarch Station, the

- northward littoral transport is predominant off the central section of Bundal Island and to
the north of the Island and the southward litioral transport is predominant up 16 halfway
between the northern approach channcl and the southern approach channel. To further south,
it is said that littoral transport changes its course to thc'nortll As littoral transport changes
its dircction’ to the north or the south accordmg to the wave direction, the amount of littoral
drift ‘which silts up the drédged channel is equal to the total amount of littoral drift moving
in both: directions.” The total amount of littoral drift is estimated at about 1.2 million cubic
yard. per year for each of the northern approach chanael and the southern approach channel. _

_This estimate reptes’ents the amoimt of bed materials carried along the shore within the
breakér zone, As has been discussed in the planning of a new harbour for the Phitti Creek,
dredgmg of .an-approach channel in the open sea with a greater depth may also result in
silting up of a channel in the offshore outside the breakel zonc. This js because the bed
malerials are constantly moved around by waves also in the offshore and the motion decreases
in magnitude as the depth of water becomes greater.  ‘The Report EX575 by the Hydraulic
‘Research Station estimates that_thie amount of sediment silting up in the approach channel
dredged to a depth of —42 feet wxll be about 7. 2 million tons pet year for the northern ap-
proach cllannel and about 960 000 tons por year for the southern approach channel. On the
basis of these se(llmentatlon studles, ‘the HR.S. have reconimended that the SOU“IGI n bar
cllannel should be developed as -lpproaeh channel to the Phitti Creek,
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,Chaptex 2 I!ydaaullc l*casub:lity of Conetructing a New Pont At the Plutti Crcek

1. Previous Hydranhc ‘Stu(lics of the Pllittl Creek
In July 1969, the. Govcmment of !’fiklstan rcquestcd the - '[‘Iy‘dtauhc Rcscarch Statron,

' Wai!mgford England to conduict a study on thc hydrauhc feas:bnllty of constmctmg a new o
decp-water port in the region of thc Pluttl Clcek “The Hydrﬂuim Rcsealch Stattcm submltted
a report in Septeinber 1969 on the basis of hydrographlc SIIVEYS durmg the period of 1848
to 1968, a limited anoint of: field. measurement. data, and ‘other rclevant documents. The
'report entitled “Phitti-Jhari. Creek” and numbc:ccl 11X461, concluded that -the wnstluctlon

e of a deep water port m the Phitti Creek- lS, in: prmclplc feamblc o '

‘ I‘he wport also 1ecommended the collectnon of field clata as an csscntlal pre-requlte of
:sonnd cngmceung judgetncnt :

“The field data eollection was subscquently carried out by the Hydrograplnc Dnectomtc
(5f the Pakistan Navy, duiing the NE monsoon scason of 1969/70 and the SW inonsoon of-
1970.- Under the request of the Government of Pakistan, the Hydraulics Reseéarch Station
“unidertook thie analysis of the data so colicctéd. The Station submitted an interim report in
= July 1970 discussing data from the: NE monsoon only and a report in May 1971 discussing
the analysis of data of both NE and SW monsoon seasons as well as the application of wave
'refraction study for the coast from Karachi to' the Phitti Creek; the report was entitled
“Phlttn (,reck fleld survey and wave refractlon study and numbered X587,

_ In thls ieport the Hydrauhcs Research Station has gwcn the followmg views. and recom-
“mendations: : :

() A trammg wall between Khiprianwala and Bundal lsiands 1s not mmally necessary because
the area shows evidence of stab:llty over a century,

- (2) It is recommended that the Korangn Creek should be crossed by an open bridge, bccause
" the closure of the Korangi Creck will increase the flow through the Phitti Creek by some
.. 30% and the increase is almost certain to be accompamed by substantial channel re-

alignment.

(3) "No measures are necessary to stabilize adjaccnt cnecks but - mamtenance of a rcguhr
suwcy programme is tecommended, : : -

(4) A trammg wail extendmg tQ thc crest of thc bar for a Iength of some 5 miles shoukl be
vicwed as a last resort in case when (he natural rate of infill of a du,dgcd channel is
found cxcessive, and investigation of the sﬂtatlon rate of . exposed channel should be -

pursued first.

(5) In the absence of training works, the Southietn Approach Channel appears preferable: to
the Northern, because the shallower natural depths on the Northern alignment must lead
to more breaking of waves, and consequently to more agitation of the bed material.

(6) A pilot cut {o give temporary improvements of access depth shouId awalt thc resuits of
' :a hm:tcd trial dledgmg oxperiment. : : :

The Hydraulic Research Station concludes the report EX557 as foilows -

“The success of the pro;ect appcals now to depcnd on the questlon of s:ltatio‘n in 'th’c‘
approaches. Turther study of this will invalve the collection of lmproved w_ave data, a
more comprchenswc calculatlon of the slltatlon rates, and tnal dredging o
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The caleulation of slitation in the 1pproach channels was conscquently carried out by
the: Hydraulw ReSearch Station, which subshitted in October 1971 the report EX575 entitled
““Phitti Creck: esthmadtes of siltation il approach channels” aind the report EX374 entitled
“Karachi and adjacenti coast: wave refraction diagrams and littoral drift caleulation”; the
latter report: provides basic information of the forimer calculation. The confents of these
rcports will be discussed in Section 2.3, but it is pointed out here that one of conclusions
of the report EXS75 is such that any further investigation mciudmg trial dredging should
conccntmte on the Southern Channel because the Northern Channel would have: exccssively
_hrge ratc of snltatxon compared to the Southem Channel. '

2. Stablllty of the Phitti Cleek Channel

‘The chaniels in the Phitti Creck are cons:(lcwd stable In the long-term period. The
hydrographic surveys from 1848 to 1968 indicate that the location of the main channel has-
changed little although the outlet of channel has been gradually deepened and extended fo-

" wards the offshore. It is also observed that the a(ljacent Chhan Waddo Creek is a complptely
new development s:me 1848, : :

ln the shori-term pcno(f howcvcr, the channels in the Pintt: Creck show considerable
variations. . The four hydrographic surveys from October 1968 to July 1970 reveal the exist-
~ence of local variations of water depth more than 10 feet and horizontal movements of con-
 tours more than 250 feet in a period of several months. The surveys also show several
patches of scouring and accretion more than 18 feet in one year, Such local variations: of
water depth in a short-term period are well expected bccmse the bottom sediments consisting
of sand are exposed to the strong current which varies llh velocity from time to time with
the tides. There is a possibility, however, that the above vatiations of water depth are due
to scale effect as the comparison was made on the basis of charts of different scales varying
from 1/25,000 to 1/ 10,000, This requires confirmation and, thercfore, hydrographic surveys
should be continued for proper alignment of navigation channel and basins so that the in-
creased depth are mainfained with the minimum of maintenance dredging.

The long-term stability of the main channel nevertheless favors the construction of
wharves in the Phitti Creek. With layout and construction of wharves which will cause minic
mum disturbance of currents in the Phitti Creek, the problcm of siltation in fairways and
anchorages will not. ausa :

3. Quantity of Maintenance Dredging in the Ap]noach Channcls

In the report EX461 of 1969, the Hydmuhcs Research Statlon made a rough cstunate
of the magnitude of maintenance dredging, the results being in the order of 0.5 million cubic
yards per year for the Northern Channel and 0.1 million cubic vards per vear for the South-
crn Channel, In the report EX557 of May 1971, however, the Hydraulie Research Station
‘dlSCﬂI(ILd these estimates based on more. refined calculations, stating that “this caleulation was
recoghized to be foundcd on particularly inadequate assimptions” (refer {o page 6), and gives
the new order-of-magnitude prediction of infill rate of dredged channels as scveral million: tons
per year, discarding the estimates given in {he 1969 Report. The report EXS75 of October _
1971 presents the following estimates as the results of detailed calculation: gross siltation
quantities of 6,06 and 7.21 millions of tons per year for the Northern Channel at the chan:
ncl depth of —24 feet and —42 feet, respectively, and of 0,49 and 0.96 millions of tons per
year for the Southern Channel at the channel depth of —24 feet and --42 feet, respectively.

The prediction is strongly dependent on the accuricy of the offshore wave statistics, and
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s rellablllty of thc e(ulatlons to estimate sedlmcnt transport ato lho Hydrmiliés Research -

- .Statlon has dstimated - the wave statistics ‘of ‘the Phitti Creek-on ihe’ bas:s of ‘the ship obsciva-

“tlon data of -waves in. the Marsdon Square. 66 (60° ~ TR and IO° ~20°N) in’ combinatioii
with' the. calculahons of- wave. aefractlon wave: qttcnuauon by bottom friction, wave sho':!mg,
~and energy dissipatlon by wave bleakmg f01 wave hansformatzon from tlic’ Square 66 to thc
'}_)hittl CI'GGk : I : : D . s AT k.

_ As to the cquanons for sedlment transport ratcs, two mcthods are. employed One is
- for the sediment transport in the. iongshore dnectlon m sha low water which is ‘regarded to.
be “ditectly. pnoport:onal to tlie longshore component of wave power.: Thie other is for the
infil rate into a channel, which is estimated by a new formula for: scd:ment transport ona
horizontal bed, dcrwed flom expeumcnts m lhe Coastal Rngmecrmg Research Center of '

' Washmgton, D C.

'lhe Hydlauhcs Resealch Statlon exprosses the Opmlon that the resulte replesent the best
'estlmate of likely siltation that can be made with present knowledge of hydraulic' science.
Though the. Survey Team agrees with the opinion; the team feels the differénce between the
quantitics of siltation in the Northem and Southern Channels, the former being cnght to
" twelve times the latter, rather excosswo The difference seems to have ongmatcd from differ-
ent ‘anglées of wive approach to ilie channels and’ different depths of present seabe(l but
. (Ietmled examination is not possible because’ the details of calculation are not gwen In any
case, 4s the Hydraulic' Research Station ‘comments the figures’ quoted aie rough cstimateos
' based on calculation with several presumptions and they may be well out by & factor of two
‘or ‘three. Thus the Hydraulic Research Station recomnicnds the execution of somé trial -
:diedgmg in order to verify the fmdmgs ancl the Suwey 'I‘cam agrees with the recommcn(h-
tion of the Hydraultcs Reseaich Station. : -

4. Ncccss:ty of Pugthor Hydrauhc Study
In the interim note which. the vacy Team subnmttc(! in Pebruary 1911 the. Survey

 Team pointed out several questions concerning hydlauhc aspeets of the pro]ect stating that

the Team shall expect these questions to-be clearly answered by the final report to be sub-
‘mitted by the Hydraulic Research Station, Wallingford, England, (Refer to paragraph 8.)

In the letter of February 16, 1971, addressed to the Additional Sceretary, Planhing' Commis-
sion, Government of Pakistan, we have requested the followmg questions to be forwarded to -
the Hydraulic Research Station: : '

(1) Effect of waves on scdimentation in fhe new ch_anne!
o (2) Wave chimates in and outsule the Phitti Crcek
(3) Easiness of shlp navigation mto and from t]le Pluttl Cleek

As discussed in the foregomg sect:ons fthe questlons Taised in the mterim note have been
answered to a certain extent. The most nnportant question of the quant:ty of mamtcnance '
‘dredging has been given a likely ostimate.  The wave climate outside ‘the Phitti Creek is bemg
‘clarified by the wave observation data. Nevertheless, the ¢stimate of snltatlon is a tesult of
caleulation without confirmation of field data, and the data of wave observation at the ﬂlte '
are stifl insufficient for constructing usable wave statlstlcs Thenefme ihe ‘}uwey 'Ieam con-
siders. the executxon of the following hydraullo study necwsary for sohd:fymg the feambnhty
of the new port pinect at the Phtttn Crcek '

(1) Trial dzedgmg on thc al:gmnent of the Southern Channel and measurement of actual
quantity of srl!atlon during a SW° monsoon season ) : -
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(2) Continuous recording of waves at a point in the cxtenslon of the gouthcrn Channel, and
analysis of wave statlstxcs there,

(3 Observatnon of wave condltions in the Piuttl Creek f01 ‘the period oves one year and
_ chrlfxcatlon of wave climate there,
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PART I DEVF LOPMFNT PL AN FOR THL PHITTI CREEK

Chapter l Long-Term P[an

The watcr dcpth at the mouth of tfu, Pluttl Creek is apploxunatcly 20 feet below thc
datuin lcvel and about 27 feet below the mean high water. The maximum depth of waler in
thie creek is 60 foet and the area with a depth of more than 20 feet is 3.7 sq. miles. Con-
_sequcntly, nawganon of vessels of the 3,000 D/W class is possible throughout the year without
help of tide and navigation of vessels of the 5,000 D/W class also becomes poss:ble during the
ntean high tide. However, on a rise of tide, a \.cs‘;cl of 8 Q0o l)IW could enter Phitti Cacek
durmg fair weather

" The water depth mqune(l for navtgfitxon of vessels of thc 50,000 D/W class throughout
the year is 42 feet below the datum level and the amount of dredging required for providing -
a navigation channel with a width of 900 feet and a depth of 42 feet is estimated at 17.4
million cubic meters. The amount of dredging required for providing a navigation channel .

(600 feet wide) with a depth of 27 feet, the same depth of Karachi Port, is estimated at
2.58 million cubic meters. Seils at the sea-bed are mainly sand, which is satisfactory for
anchoring and provides easy dredging. Though the velocity of tidal current in the Phitti
Creck is 2.0 knot, the movement of the current is regular and therefonc pnesents no problcm
for navigation.

Morcover, various crecks connected to the Phitti Creck can aliow navigation of small
crafts of the 300 D/W class easily' “These creeks can be utilized as inland waterways to pro-
vide a link with the inland areas in the future after being given required works, Development
of the coastal area along these creeks by makmg the best use of the inland waterways will '
then be a natural process..

in the vicinity of the Phiiti, Jhari and Korangi Creeks there are some large islands and
tidelands. - Of these, Bundat Island, Khiprianwala Island, Bundal South Island and the ticleland
in front of the Korangi Mainland are especially large in size. The land section {about H.W.L.)
of the three istands directly facing the Phitti-Jhari Creeks has an area of 2,000 hectares, and
increases to 5,600 hectares if the tidetand section (above D.L.) is included. As for soil con-
ditions, the surface layer is composed- of sand and therefore a lcquucd bearing power of .
ground is rcadlly available.

For this reason, the Phitti Creek area is consuiencd most convenient for communication
w1th the ‘inland area, Although Khiprianwala Island will be submerged under water at a high
tide if feft ‘as it is, raising ground level by 3.3 feet will turn it to a satisfactory land.  Bundal
“Island can also be furned to a useful laud in its original form when an approach road is pro-

vided. This approach road can be prov:ded without difficulty by constructing a simple levee
betwecn Khiprianwala Istand and Bundal Istand, because the area between the two islands is
extremcly shallow and the velocity of tidal currents is not great. Once Khiprianwala Island

. and Konangi Mainland are iinked together communication between Bundal Istand and Korangi
Mamland can be easﬂy provuied a

: There is"a vast plain to the north of the Phitti Cleck Thc main artery of communi-
cation such as railways and road network extend to the northern region whete West Pakistan’s
populatlon econotny and industry are distributed. Immediately behind the Phitti Creek indus-
trial: (levelopment is bemg progeessed, centering around two oil refineries and a number of
textile milis.” In this section is situated the Korangi area with a population of 300,000. ‘The
cnty of Karachl the central city in the south, 1s approxnnately 15 miles to the west.
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. Communication with Karachi- is' provided by the ‘existing yoad, buf a new road’ project Is also

being planned by KDA, Cosmnuter railway service froin Karangi {o the cily center is also
likely to be provided in the near future. -Communication between: thé Phitti Creck and the.
~ central section of the northern regron of West Pakistan by road is readrly available via the

~ National Highway. Constructron of a rarlway ling connectmg the port to: the Karaclli —"_

Hyderabad Main Line through Pipri Malshallmg Yard, will provrde easy transportatron of
cargo to the infand area in the north and to the crty of Karachr i the woest.  For supply of
water which is essential to regional development the Kar%h: Metropohtan I)evclopment proj
gct onwsages supply of aoout 1.3 million ton/day (280 MGD) from the Indus Rrver, Supply
of 630,000 ton/day (140 MGD) has already begun in this area. Bécause the area east of this
creck is a flat land no major problems are expected to be encountered in layitig watet inains,

(I) Basrc Pollcy for Development

“The cargo fraffic through ports in West Pakrstan in the yoar 1984/85 is' expected to
reach 34 million tous, aboul 3. 8 timies the figure of 9.3 million tons for the vear 1969/70.
This tapidly increasiig cargo traffic is to be handled at: ‘Karachi and Phitti Creek ‘Ports wrth
appropriate distribution of the share of functions by taking into accounti such characteristics
as economic, social and natural condrtrons in the hintérland of the respective port. The type
of cargo handled at Pliitti Creck port is to be bulk cargo, excluding’ generfll eargo ‘and those '
catgo destined to Afghamstan, which will be handled at Karacln ' R

, Petroleum products are to' be handled only at Karachi Port for the time being, but be-
‘catise of the lrmrted space available- at Katachi Poit,. all’ petroleum products aré to be handled
at Phitti Creek in the future to ensure safety of the. Port of Karachi. - Commiercial pott facili-
ties are to be provided at Khiprianwala and a.waterfront industrial complex is to be located’
centering on Bundal Island, Tor the present, “development of Khiprianwala is to be Coi-
menced at first. - | .

In- utilizing these areas arrangoment of facrlrtres and plants must be made - properly 30
that waterfronts may be uiilized effectively and at the same time, due consideration must be
given to the future expansion of facilities with ﬂoxrbrhty “As for the areas in’ the islands and
tidelands other than those covered by the cuirent project, the Jand is to be retained as a -
reserve and development of these arcas is to be withheld untll a definite plan -is worked out °
in the future, In the hinterland of the commercial port ‘area distribution €acilities (warehouses, :
truck terminals, etc) and commercial facilities (office buildings for port-related industries, -
shops restaurants, etc) are to be ananged Other port-refated mdustues and such facilities
as housings for port employees, plant omployees and therr famrhes and school buildmgs, 1!! of
which are not necessarily required to be located on the waterfronts, are to be arranged m thc
area around Korangi Mainland. In order to. provrde a physical lmk between Plnttr Creek and
the inland. area, construction of a road and a rarlway line with sufficient capacrty is contem-‘
plated. Where road and railway cross edch other and the trunk voad and the city sticet meet
each other, a level crOSsmg is to be provrded for the time being, but suffrcrent land space rs :
to be secured so that an overpass may be provided in the future, Sul‘frcrent iand space for N
roads is also to be secured for future expansion of roads to. meet thc increase of teaffic de-
mands and at the same time, cOnstructlon of uhlity facrhties is to be planned 'rlong wrth the '
road project, C T P S A R R

In order to provrde physrc'll lmk wrtlr Karaclu Port m the i”uture a. load network p]an
which provides an approach to- Cilfton is to, be. worked out In arranging a waterfront md 8~
trial complex, due consrderatron must be grven to the prevcntron of enwronmental poilutron' Co




such as air pollution by maklng a careful study of the wind direction and other elements.

lndustrlal pollutlon prevéntion programs (standards for cxhaust from plant stacks, dis-
position of waste water, noise, ete. and countcrmcasurcs) are to be worked out at the ecarliest
opportumty and legislation is to be mado 30 a8 to legalize the installation of a desulfurizing
device in plant stacks, waste water treating facilities, etc. and each plant which will Le located
_in this'site. Also, a plan‘is to be worked out for instaltation of joint waste water treatment
facilitic‘s and waste oil treatment facilitics to prevent sea water pollution by waste oil. ‘

'(2) Estimate of Calgo Traffic Through Ports

. The share of Phitti Creek Port ahd Karachi Port for cargo handhng was determined as
; follows (Refex to APPFNDIX 3-3) - '

{a} AII passenge: trafflc is to be handled by Karachl Port.
(b) All general cargo is fo be handied by Karachi Port

{e) Import of iron ore and coalfcoke required by the Steel Mill for its present designed ca-
pacity of one million tons, is to be handled by Karachi Port. (If a decision is taken to
shift the Steel Mill site from Buleﬂ to a more. suitable site cast of Karachi, this cargo
will be hand!ed at Phitti (,Jcek)

(d). All other buik CAIgO

All petroleum ¢argo is to be handled at Karachi Port up to the year 1974/75 and the
volume ‘of petroleum cargo is fo be reduced gradually in the subsequent pesiod to ensure
safcty of Karachi Port and the peiroleum cargo is to be handled only af Phitti Creek in the

year 1984/85 111d theleaftea

. The volume of cargo trafﬁc through Karachi Port except petroleum cargo in the year

1969/70 amounted to 5.46 million tons exceeding the normal capacity of the port. Addition
of three berths now under constructnon and eight more under future projects to the existing
facilitics will increase the normat cargo handling capacity of Karachi Port to 5.5 million tons
in terms of general cargo except petroleum. Although the normal cargo handling capacity of
Karachi Port in the year 1984/85 is estimated at 5.5 million fons in terms of general cargo
except potroleumn (Refer to APPENDIX 6+4) a capacity of 5.9 million tons, a little over the
normal capacity, will have to be allowed for the year 1974/75 by taking into account the
_progress of the construction of Phitti Creck Port

_ For the titme being, it is cons1dercd that the cargo amountmg to 2.2 million tons, des-
tined to the new steel mill planned west of Karachi City, will be handled at Karachi Port.

- As shown in the summary of estimated cargo traffic in Table 3, the volume of cargo taffic

' through Phitt: Creek Port for the phn yoar 1974/75 will amount to 3.6 million tons and that
in the yeat 1984185 will reach 26,2 miilion tons, - This figure includes 11.6 million tons of
_pelroic_u_m. ‘Meanwlnle. the volume of cargo traffic at Karachi is estimated at 13.6 million
fons (ihchidmg 5.5 miltion tons of petroleum) in the year 1974/75 and 7.8 million tons in
the. YCAT, 3984/85 The reason for the smaller caigo traffxc in the year 1984/85 than in the
year 1974/75 is that handling of petroleum at Karachi Port will be suspended for safety of
the port and 'that handhng of bulk diy caigo wiil be transferred to Phlltl Creek. -
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Tab!e 3. Slmre of Phxt!} Creck Port and Karachi Port for Cargo Handling
L (Unlt ’000 'I‘)

| 1969!70 - o 1974{75_: ce o omages
Commodity Volume Commod:ty Volunw . Commodlty _-Vo!um’e
CPrybulk - .-.3577. '. -:Dry_bul_k.-f.‘ .| 14600
Wheat - I I v & Wheat - . 1,650
Rice T I -+ Rice - s 2,200
¥ Coment .- | 1,500 [ cCement -~ | 3000
& Fortilizer .~ |~ 152 | Fertilizer 1,150
B (Phosphaté rock) o) Dron&Steel - | 300
ﬁ : o} Coal & coak .+ 1,990
Iron ore _ 4,310
_ Qi 11,600
| | Total . |0 3877 | Tetad 26,200
General ] 2,266 | General I 2,985 I "General S a0
Drybulk 3,195 | Diybulk(A) [ 2389 | Drybulk - 750
' o _ ~ Molasses : 150 Molasses 150,
- Sugar | 215} - Sugac o - 200
Whoat (Afg.) - 60 Wheat (Afg.) - | 120
g Miscetlaneous 220 Miscellangous 280
g - g‘)"iff'?“’"i S D0 Dbtk () ) 2,330
Ef' Fert fzer .. . 4 Coal & coak - 40
g - Cement o 500 E jron & steel 100.
E Dry bulk (B} 2,065 | Irenore . | 1,490
: "~ Coal & coak o7 S -
Iron & steel - 95
: Ironore .~ 1,360
oL . 13988 | oi | S840 | _ o
Total | 9339 | Total 13579 | fetatt 7,810
_ General | 2266 | General. S| 2985 | General | a0
$§ | Dybulk o f 3,095 | Deybwk .| 8631 | Diybulk 17,680
%;?1 on .39 [t | ssa0 fon - | 1i600
Total : 9,339 | Total - ] 17,56 | Tetal o | 34,010

Remarks: Dry bulk (B) Catgoes for steel mill at lhe west snc of Karachi.

(3) Port Planmng

The maximum tonnage of shlps, whlch is the main factor for dec;d}ng the size of a port
is determined by the type and volume of cargo traffic through the port dlstance to the ship-
ping and receiving countries and the correlation with the cost of construction and mamtenance'
of the port, Recently, attention has been focused on the advantage of transportmg bulk cargo
by larger vessels and as a result, an cil-tanker of the 370,000 DIW class and an ore-carrier of
the 120,000 D/W class have aheady been bu:lt F01 grain camers, vessels of the 50 {)00 wa
class are in general use, ' e

In view of the short (hstance to the Mrddlc Eftst from Whlch petrolcmn is. to be trans—
ported to this port, the maximum tonnage of an oil tanker entermg this port s to be 50, 000
D/W. As the transport distance for iron ore and coal is not consulered great and in view of
the production scale of the new steel mill, the maximum tonnage of an ore- camez Is-to bc
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50, 000 D/W as in thc case of an oil-tanker. Since the gtafn is exported mainly to East Pakis-
tan or to Middle Fast countllcs, the maxmmm tonmge of a g:am carrior is to be 20 000 l)IW

The _mam objcctlves of this port are_ ‘to handle bulk ca_lgo foz West Pak:stan,- plowdc a
site for port-related industries and handle cargo originating in these industries. The type and
size of the watetfront mdustrws, lmportant factors for the prOJcct planning, ate shown in
Table 4.

(a)

(b

(©)

(d)

Major industrics among those listed arc as follows:

il Refmcx ¥

‘The oil réfining capacities required io meet the demands in West Pakistan in the year |
197475 and in the year 1984/85 are estimated at 130,000 barrels/day and 310 OOOl bar-
rels/day respectively. Of the total capacity of 130,000 barrels/day for the year 1974/75,

100,000 barrels/day is to be refined at Karachi and the remaining 30,000 barrels/day is

to be refined in the northérn aréa. This increase in the capacnty is to be provided by
the mcrcase in the capuacity of the existing facilities.

At the Phitti Clcck an oil refmcry with a capac:ty of 150,000 barrcls{dw is to bie con-
strncted by the year 1984/85.

Petro- (,hcmml Imlust:y ' .

On (he assumption that the total demands for naphtha in Pakistan in ‘the year [974/7S
will be met by the domesiic petro-chemical industry, a petro-chemical plant with 2
capacity of one million tons of naphtha (250,000 tons in terms of ethylene) is to be
constructed. This plant will also produce 300,000 tons of urea and 125,000 tons of
polyethylenc. For the typical production process, refer to Appendix: 3-2.

lron and Steel _ . .
Demand for iron and steel in West Pakistan in the year 1974/75 is estimated at 2.25 mil-

~ Jion tons, Of this, 750,000 tons are expected to be produced by the new steel mill being

planned and the greater part of the remainder is expeeted to be imported from foreign
countries. Of the total demand for crude steel amounting to 4 miilion tons in the year

-1984/85, onc million tons are to be supplied by the new steel mill under the current
- ‘project after expansion of facilities and 3 million tons are to be supplied by a steel mill
“which will be planned for the Phitti Creek in the future. ' '

Power and Shipbuilding Indushy

For the supply of power to the industrial complcx and to the public, a powor plant with
a capacity of 500,000 KW is to be _constmcted Also, in proportion to the increase in
the number of ships entering the port, & shipyard equipped with a maintenance dock is
to be planned at first and the one equipped with a shipbuilding dock is to be planned in
thie -future. As part of the combinat of the steel mill, steel products proeessing industry

‘or steel-oriented industties are also 1o be planned. The subject for a future study will be

the distribution to- the inland area of some steel-related industries which arc not necessari-

Iy required to be located close to the steel mill for the economic development of the in-

~ land area even.though it may result In a decrease in efficiency.

A summary of the abee_discuSsion' is shown in Table 4. The total land area required
for-industiial location in the year 1984/85 with some allowance is estimated at about
1,000 hectares -and . the requirement for industrial water for the same period is estimated

at. QS0,000'tons/day. :Thé :i_u'mbcr of employees then will be 28,000 (by Japanese standard). -
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" Table 4.

. . -;\"e(tg . HerklIy . . .
Kinfsof - oty A ?"’:";“" ref Consymption | Corsumption Matestsl T Pradun . Complex
Iaduruies 00y | TSRS G000 jooyany): { (G0 KuHidy) - I s
- Mabgina 200000 tofx [ o
’ ’ Caolize © 1500 N Pelrpchemks) Industy 300
SG,I'J;g‘m:J " 3000 3) 00 Wine ET] T 000 ons, Yorl | 40 . . .
. I =humby - 500 ' SaaWae 60 Crude GiF 6,500 Heay D - 3,500 B ] : :
ol 1W0e000x Lunit . 1RO.& m-r- PoweStkn | GO0
Reflnesy ’ " others ki PonSiest 38 L
| Woung S - ' Wophibs 300 o
Rikon _ . : i Crpeon 4500 - | Guetar  1do0 |l ZTD Petostemiel oy s
) l‘x(_:tin;i‘ncto:iu . . N Fud 0 ] Koteoght ife 300
. . . Ve 00
ihykne R : | wtes n we ) : Poylglens 90
Peicocheraien [ 00000675 | SO | 100 T [ seaver 920 | gomegse, [ oRappma 30000 | ubsbytene 30
30000ronix 7 | 1502 : 00 | ‘sdbeccened SBR. 10
| 1000001 : o . o | Orten ¥o
- : : : | e O 4300 L Pigloon 100
Crude Stee| 500003} 11,500 Waler w g Cozl 1,99 Billel 1,006
fron & Sted lodshtae J:(,m SeaWater, 350, s Sensp 1) Al diam Ot .
. 2000000 . . ' 400 (SeFpenzreied) 1fesvy il D) PELYY 0] - oo w Dack-
. . : . Lims Sione 80 it P11 O I el Dotk
Butkding Dock . s : ' :
S GIT " Water A ¢4}
gui!din; 3000 x 2units 100 . L F YT 1 -5 .
100002 3 9rdt . . . R
| s ke v s. ) o ’ {.:--- Qil Redinery 43 (PAIY] Creek
¢ KWH ] . 59 ’ . vy O 602 - S0Q000KwWI. . |ed--- Pelro ket 100
U semtvan | _ Sawiw 200 0 Ka o-- ShpBuiny S
N 2500 S . $omor ) 50
Related . . - . | A ) 50
Indastik s 1,000 3000 Watds 75 30 From Petrochereiaal .
1) . .
Related . ' .
tndusteies 1,000 10,009 Water W 0 trom [ran Stesl
\t] -
Teizt o | mwe o oms| o BE
. Notes: L. - Related Indusiries (1) shown are those industries related o oil refining-potrochemieal industrial combinat, including :
i * synthelic reslh, synthetic resin paini, binding materials of synthetic resin type, syn!he!lc dete(gen{ nimc acld,”
ammonium nitrate, chemlcal engineering machine mainfonance shop, ete. ¢
2. Relaled industries (2) shown are those Industries related fo steel- shipbuifding combinat, including ferro- chemmai
steel pipe manufacturing, drum manufactering, fire brick manwfaciuting, nachine indushry, ete.
3. Provision for future extension.
Ma_]Ol port faCllitleS to he prowded at Phlttl Creek Port are as follows;'
(a) Approach Channel and Anchorage

~Assuming that the maximum fonnage of an 011 tanker and ore- carrier entermg the port

is 50,000 D/W, the required depth and width of the main apploadl channel are to be
42 feet an(! 9()0 feet respectively. :

" The approach channel within the port is to have a dcpth of 42 feet and 4 width of 900'

fect up to the point of the steel mill and the channel toward the innermost of the porf
is to have a depth of 34 feet and a wndth of 600 feet. : :

In principle an extra space of 300 feet is to be provided bctwecn the moormg fac;ht;es
and the approach channcl as a basin for mooring operation. A turaing basin having a
diameter of 1,500 feet is to be provided for vessels of the 50,000 D/W class and the
one having a diameter of 1,200 feet is to be provided for vessels of the 20,000 D/W
class on the premise that tugboat will be used for turning.- In planning appxoach chan-
nels and anchorages, a carefut study must be made 50 as to avoid alteration of .geo-:
glaplnml features of the present sea bottom to the cxtent poss;b!e

The maximum bending angle of approach olmmel is to be less than 30° and nawgatloﬁ

aids are to be provided for every two iles ‘on the main- approach ‘channel and at such
_points in the port: where theré are variations in’ water depth, as required, . AGUt_dE-mark's_'- -
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ate also fo ba provuled In the line of s:ght on the main approach channcl The standard

- -sizés of ships used for thc planning are shown in 1ablc 5,

(b)

(0

(@)

Table 5. Standard Ship Sizes .

DW | Length B Praft

il Tanker . 50000 754 S0y -39

* Ore Carrier 50,000 T 105 39
Ore Carrler C20,000 - 590" 1 7
Cargo Ship - | 20,000 595 ey 32

Decpwatcr Whmf

The mooring facilities for large ships which will be required in thc year 1984/85 are fo
be equipped _w:_th_:ZO berths, “Table 6 is a summary of required cargo handling equip-
ment and oflier supporting facilities, (Refex to APPENDIX 7-1)

Table 6. Required Mooring Facilities -

Type of o [ Depth §.. .
cugo | Tgpuege | of '\ | Numberof | Cogolnding | ponar
handled P water |6 cquipmen SN
: o Dw . _ :
Crude oll 50,000 42 890 3 Loading arms Plant wharf (oil)
Tron ote 50,000 | 42 | 890 2 Man-trolley unloaders | Plant wharf (ore)
Coal _ 50,000 42 890 I Man-trolley unfoaders [ Plant wharf {ore)
- | Serap - 120,000 | 34 690 - Orange Peel Gloves Plant wharf (ore)
| Cement . 20,000 34 690 4 Level luffing cranes Cement silo
Gralns - 20,000 34 690 6 Level luffing cranes - Grain silo
Fertitizer 20,000 34 690 2 Level luffing cranes
Phosphate rock 1| 20,000 34 T 690 ol Level luffing cranes

Lighterage Wharf

A wilarf_ (300 feet) with a depth _of' 10 feet is to be provided at the north side of the
main wharf as a port service facility for use by tugboats, lunches and fireboats. In the

- future when thie size of the port is expanded, it is desitable to have such a port service

facility located at the center of the port. Also, a wharf.(150 feet) with a depth of 10
feet is - to be planned at the foot of a budge to be conslr ucted over the Korangi Creek.

'Roads and Raliways .
© The ‘volume of traffic’ genclatcd at thc Phitti Creek in the year 1984/85 is expected to

teach 37,000 automobites/day and 1,800 freight carslday. Transportation of crude oil
and petroleum products is assumed to be made by pipeline. (Refer to APPENDIX 8)

In order to meet such a traffic demand, a trunk road 160 fect wide with an 8-lane drive-
way is to be planned. In Korangi area two 4-lane roads, one for connection with the
National Highway and the other with Karachi are to be construcied. The road linking

. Bundal Island with the commercial port arca is to have four lanes and sufficient space is

t0 be secured for the future expansion.  In securing land for construction of a trunk
road, it is advisable to secure land in the width of 300 feet where possible for the future
expansmn and grade separation. 1t is also advisable fo.provide a space about 30 feet
wrde at the center section of the trunk road for use as ufility area, which will also be

used as mechaf dmder '
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. In order to piovnde a physical lmk between the Phittl Creek and ‘Karachi Port, construc- '

tion of a road belween Bundal- ishnd and Clifton is to be planned: md the: lcquhe(l land
space. is f0 be secured, : -

A double-track railway line of 5.~ 6” gauge is to bc constlucted to lmk the wharves
and. industrial complex wilh Plpri manshallmg y'n(l ' '

Commumcat[on bctwcen Korangl Mainland and the Phlttl Cleck is to be plovide(l by
constmctmg a railway-road bridge having a clearance of 12 feet above ILW.L. A clear-
ance of 12 feet will be sufficient for Ihe passage of small fishing crafts. nge fishing
vessels entering a new flshmg poit- planned for the cast side of the budgc are to navngaté B
through the Phitti-Jhari Creek and the Ko:angl Crcck

Fishmg Port Facilities . . _
The fishing ports loc_atc(l at such: places as Ibrahim Hyderi at the Korangi Creck accom-

~modate approximately 900 fishing crafts at present. FHach of these fishing ports, howe_v_er,

is too small in capacity and- has poor communication with the trunk road in the hinter- -

* land, Under such a condition, the Pakistan Goveimnent propose (o construct a new fish-
ing port in the Korangi area and three sites have been selected for a comparative study,

The selected sites are- Ibrahim Hyderl where the present fishing port is locatéd, the area
east of the salt manufactutmg plant and a section of Khipiiatwala facing the Phitti Creek,

Here an examination of these proposcd Jocatmm will be made from the standpoint of _

()

‘Harbour COﬂStl uction.

" The Ibrahim Hyderl site presents no problem in relation to the currenit ‘Phlttl Creek Port

Project, ‘but the construction of a bridge with a clearance of 12 feet to Phitti Creek. with
Khiprianwala will restrict the passage of large fishing boats. The site.east of the salt”

. hanufaciuring plant, if a_f:slnng_ port Is constructed on the east side of ihe bridge, will
enable large fishing boats to us¢ the port. When the fishing port is arranged adjacent to

the woakmg craft base being planned under the cutrent project, jomt use of related facili-
ties will be possﬂ;lc and great benefnt wnli be detived. :

- The section of Khiprianwala facing the Phitti Creek. is the avea w}uch shoutd: be reserved
~ for the future use as a site of commercial port area. Under the current project, con-
“struction of a wharf for simall ciafis belonging to the port is also planned.

From the above discussion, the ideal site for construction of a fishing port is the arca ,
cast of the salt manufacturing plant (NEDECO’s Report on Fishing Poit af Korangi Creek
Near Karachi — Pakistan, July 1970 also mentions advantages of this site).” In order to
maintain harmony w:th the harbour project, the fishing port is to be constructed on the

“cast side of the bridge adjacent to the working craft base.

Power and Water Supply

Power demand i the industrial complex alonc in the year 1984/85 is estimated at
415,000 KWil/day. Since a thermal power plant with a capacity ‘of 500,000 KW is

~scheduled to be constructed at-the Phitti- Creek district in the year 1984/85, thére is no

need of laying cables for the total demand to. the Korangi district. Therefoie, a plan is

- to be worked out for laying cables with an 5,000 KVA cqp’ncnty wluch is consulmcd to

be required until the opcration of the thermal powe: plant

(,onsmnptlon of water in the year 1984{85 is: estmlated at 276 000 tons/day (61 S MGD)-'_ .

in the industrial complex and 18,000 tonslday (4 MC‘D) in- the poxt area. I‘Q supply”
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water to the industrial complex, the industrics themselves must provide an industrial
watcr supply system at their own cost.  To supply water to the port afea, mcluding
drinking water to the industrial complcx construction of a water main having a capacity
of- 21,000 tons/day (4.6 MGD = consumptioi in summer) will be required.  However, a

- 24-iich niain is to be laid from the begmnmg m antnc:pahon of the future increase in
~dendand. " (cf. APPBNDIX - 3)

'{g'jf'-'Oil Plpc!ine _ : .
As all the petroleum ploducts will bc handled at Phitti Creek Port flom the year 1974/
75 on.to ensure safety of Karachi Port, it is necessary to construct an oil pipeline from
- the Phitti Creek district o the existing oil refineries in the year 1984/85 is estimated at
4.8 million tons, a pipeline having a diaineter of 16 inches is t6 be laid alon'g__thc road.

All petroleum products excopt naphtha are to be transported to Korangi by pipeline.
For the transportation of petrolenim products to the inland arca of West Pakistan by rail,
a dlstnbutlou center is to be established at Pipri. For distnbutlon to Karachi clty, stor-
age 1s to be provided in the southem SCL-UOII of Korangl, fiom ‘which delivery is to be
made by tank lorry. A pipeline is to be provided foi the transportation of oil from the
~ Phitti Creck to each dlstnbutlon center. Tor this purpose, 12-inch pipelines are {0 be
: laid from the oil refineries to Pipri- by the mdustry at its own cost. (cf. Fig. 3)

"~ {h) Lami Use

_ A land usc plan is shown in Fig. 4. Key mdustml plants are located at the foremost
o tlp of the district towald the sea so that industrial pollution of the hintetland by the
- 8.W. monsoon which may be held to a minimum. IHousings for plant employees do not
" have to be located close to the industries by specially providing land for that purpose
through reclamation. For this purpose, it is advisable to locate a housing district in the
Korangi Mainland in conjuinction with the Karachi Metropolitan I)evclopmcnt Pnojcct
an 4 shows arrangements of these facilities and land use.

{4) Construction Pian

The estimate of cargo traffic at the port is made for two phases, for the year 197475
and for the vear 1984/85. The cost of construction undcr the long-range plan is shown in
Table 7. In" order to allow pailial use of the port in the year 1974(75, an approach road to
Khlpnanwala is to be constricted and dredging of approach channel (27 feet deep) at the
entrance of the Phitti Creek is to be provided. At the same time, two whaives with a depth
of -34 feet are to be constmctcd to provide 2 berths for ccment and 3 berths for food gtams.

'Demgns of the mam structures are ‘as follows

1} - Whatves and Carg,o_ Handlmg Equment.
a) Oil. Berth - ' '

The total reqmremcnt for crude oil by the refinery is. imported and the vohuie of cm(le
oil handled at the port is estimated at 11,600,000 tons in the year 1984/85. For the
tankers of the 50,000 D/W class, a wharf of ~42 feet depth with 3 berths is to be con-
structed. The mooring facilities are to consist of dolphins for berthing and platforins
‘cranes and for communication with the shore. Six loading-arm type cranes each having
a capacity of 750 t/hr.. {two cranesfberth) are to be provided. Dolphins are to be of
the lateral resistance piles, and top-fixed type. As for the external force applied to the
dotphm the impact by ship’s berthing is considered. Figures 5 ~ 7 show standard
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Qross- sectlons of - dolphins and othel stmcturcs o

flron Ore Berth . T
lho amount of iron. ore lmport is estlmated at 4 310 000, tons per year -For ore-carriers

| -of the 50,000 D/W class, two berthis of —42 feet are. to- be constructed. . For. handling

1,990, 000 tons of coal per year, one roal berth ﬁs to be provided: to accommodate caf-
riers of the 50,000 DWT class. - For mooring facHities, thé detiched-pier type was adopted
in consideration of the cargo handling equipment to be used. [t is advisible, therefore,

" to operate man-trolley unloader lengtliwise on the detached pier, transfer coal to open

- storage yard by Lelt-econveyor and use 2. 3tacker'fot:lcadin'g and ‘Unloading. The capacity

- of the man-trolley. unloader is to be 1,000 tfbr.  Besides,: to: handfe 3,000 tons of scrap
. steel annually, which is essential to ‘matitain guality of steel, a scrap steel berth of ~34

feet depth is required to accommodate cariiers of the 20,000 DW'I class equipped with
an orange pee] gloves (lSO t/hr) Figures 8 ~ 10 show typlcal cross-séctions of iron ore

“berth, coal berth ‘and serap steel borth, respcctlvcly For detachcd pier, scparate designs

© were adopted for the section where siups are brought alongsufc and which is subject to a

<)

2)

tremendous horizontal force, and for the foundation of ¢atgo handling equipment that is

subject to the toad of man troiley unloaders, Thercfore, the pile meémbers compnse lat-

eral resistance piles and the bearing pjlcs subjcct to ver tlcai t‘orce Des;gn of scrap ‘steel
belth fs the same as that described in paragiaph (c). :

Cement Grain and l*ert:hzer Bcrthe .

Tiems that are l:kely to be expor fed from Phitti Creek Poxt in the future mclude cement,

gmms, urea and potassm salt.” In ordcr to handle these cargo ltems at the port, a total

“of 12 berths of ~34 feet depth are requned namely, 4 berths, 6 berths one berth aml
“one ber th for respwtwe 1tems mentioned above,

Mooung facilities: are to be of a steel pipe pzlc typc as shown in Fjg 10 I‘or loading
and unloading, a belt-conveyor line and level luffing cranés for coment, a belt-conveyor
line for grain and a belt-conveyor and level tuffing cranes for fertilizer wnll be reqmred
Figures 11 ~ 13 show layout plans of these eqmpment . '

Road Railway and Budge _ .
As the port constmction site at the Plnttl Crcek is separated from the mamland by the

' Korangi Cxeek construction of road, railway and a bridge is essential to provide a means
“of communication. In view of -the scale of the Phitti Creek Port Project, construction of

a four-lane road (two lanc on each side of trafﬂc) and a_double-track railway is advisable.
‘The railway is to be of a broad gauge track to commensurate with the existing lme The -
bridge spanning the Korangi Creek is to have a clearance of {2 feet- above HW.L.-
Typical cross-sections and a side view of road, ra:lway lme and bndgc alc showu in.
blgures 14 ~ 16 respectively.

For calculatlon of the cost of COllSthLthll rcference was mnade o boring data an(l other

' ml’onmat:on obtamed from Messas Paklstan Fechno Consult



FIG. 3

PROPOSAL  FOR A NEW PORT AT PHITT} CREEK
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Fig. 5 ARRANGEMENT OF OIL BERTH
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Fig. 7 OIL BERTH BREASTING DOLPHINE
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‘Fig. 8 ORE AND COAL BERTH DETACHED PIER
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Fig. 10 SCRAP, CEMENT, GRAIN AND FERTILIZER BERTH
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Fig. 11 .-ARRANGEMEN_T OF HANDLING EQUIPMENT CEMENT BERTH
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Fig.12 ARRANGEMENT OF HANDLING EQUIPMENT GRAIN BERTH
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Fig. 13 ARRANGEMENT OF HANDLING | EQUIPMENT FERTILIZER BERTH
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Fig. 14 TYPICAL SECTION OF ROADWAY
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Fig, 15 TYPICAL SECTION OF-BRQADGAUGE-RAILWAYS -'
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-"Fable 7. Cost Estimation of Long Range Plan

Rs Crore
Local Foreign
PPacilities Qua.ntity | Corrency Curt engcy Total
Dredging '
Quter Harbour - 17.400,000in3 271 - 5.42 8.13
{nncr Harbour 3,619,00043 0.56 1,12 1.68
Quay Wail
fron Ore {(-42" 2 berlls 1.58 1.06 2.64
T (42" 1 borth 0,79 .53 132
Ol (~421 ~ 3 borth 1.32 (.88 220
-~ Berap: (349 1 berth 7.84 5.24 13.05
Bulkcarge  (~34") 13 berih 7.81 5.4 13.05
Lighterage Wharf (~10%) - 450 berth 0.21 0.15 0.36
" Road _
Banking : 25, 300m3 0.01 0 0.1
Pavement (4 langs) 23 OUOm 0.76 0 0.76
Pavement (8 lanes) 3,900m ¢.27 0 0.27
Bridge {4 lanes) - 2 2.82 0.97 3.79
Over Bridge {4 Janes) ! 0.50 0.17 0.67
Raflway ' .
Banking 220,000m3 0.10 0 0.10
Rail* 22,400m 1.25 0.46 1.71-
Bridge -1 077 .26 103
Reclamation : ’
Commercial Area 5,260,000m3 2.55 0 2,46
" Plshery Yard 1,000,000m3 0.54 0 0.54
Work Yard 50,000m3 0.02 0 0.02
Utitities ] : .
Power, Gas, Water 8,500m 0.21 . 0.34 055
- Navigation Ald X .
Light Buoy 20 0,12 0 S 012
Range Light 2 0.05 0 0.05 -
Tug Boat 5 0 0.67 0.67
‘Cargo Handling Equipment Industrial Area
fron Ore (Man-Trolley Unloader) 4 .65 1.68 4.33
Coal (Man-Trolley Unloader) 2 .33 1.83 2.16
Belf Conveyor. L600m [1X4]:3 0.37 0.43
Belt Conveyor (loadmg) 3 001 0.17 0.20
Oil {loading arm}. 6 0.04 0.20 024 ]
Commerctal Area ‘
Scrap (level lulfing crane) 2 0.08. 0.53 0.61
Cemenit (tevel iuffing crange) 4 0.22 . 1.22 1.44
(Loader) : 4 0.12 0.68 0.80
{Beit conveyor) 1,600m 0.06 - 0.37 043
Graln {loader) 3 0.18 1.02 0.20
(Belt conveyar) 2,400m 0.1¢ 0.54 0.64
Fertitizer (lovel lufling erane) 3 0.16 0.92 1.08
{Beit conveyor) 1,260m 0.05 0.27 0.32
Sile
Cemet, elc, 4 0,21 1.23 i.44
Grain 0 1.14 7.14 8.82
Warchodse . :
-Cement 4 0,28 0.79 107
- Phosphate - 1 0.06 0.18 0.24
Bullding f 0.60 0 0.60 -
Pipeline 26,000m 0.05 0.05 0.10
Tolal 29.28 3R.46 67.74

~ 58 -~



Chapter 2, Short-Term Plan

(l) Urgency of Doveiopment and Scale of Project

O The cargo iraffic through Karachi Port in the year 1969/70 amounted to 913 million

tons, far cxceeding the nornial capacity of the port with the resuliani delay in berthing and
departure of ships and the congestion of cargo. Foi the smooth growth of economy in West
Pakistan along the line laid down by the Folrth Fiﬁfe-‘.{car Plan, it is essential to make vigorous
efforts to promote forcign trade which is one of the basic clements of the national economy.
In this connection, early solution of the problem arising from a shortage of port facilitics is .
of vital importance. The development of such key industrics as iron and steel and pettoleum
industries, a stepping-stonc for the future growth of the nation’s economy, is said to be pro-
moted mainly by expanding the existing plants and consfructing new small and medium plants
up to the year 1974/75 under the current plan, For the development of key industries after
the year 1974/75 however, it is essential to construct a number of large plants for these indus-
iries,- In view of -the fact that construction of these large plants requircs a long pcnod of time,
it is absolutely nnportant to work out a master plan at the carliest opportlmlty and to have a
port, land and water resonrces ready for use prior to the estabhshmenl of an mdustrlal com-

plex

To break the bottlencck in cargo traffic and to provide a basis for industrial development
aftei the year 1974/75, the Phitti Creek Development Project must be implemented as carly .
as possible. For the plan year 1974/75, the targei of cargo traffic at the port has been set
at 3.6 million tons, which will be centered on' the shipment of dry bulk cargo such as food °
grains and cement on the basis of the estimate mentioned in PART III, Chapter 1. The '
maximum tonnage of ships that will be accommadated by the port in that period is to bo
20,000 D/W.

(2) Port Planning
(a) Approach Channel and Anchoragc

The main approach channel is to have.a depth of 27 feet and a width of 600 fect
Althouigh this depth is not sufficient for navigation of a ship of the 20,000 D/W class at
the low tide, navigation of such a ship is considered possible when the rise of sea level
above the mean at the mean high tide is uiilized to the best advantage. Waiting for the

- turn of the tide is not considered fo prcscnt any serious problem. :

For the app}oach channel within the port, use of the present basin is considered suffi-
cient. Where the depth is less than 34 feet in the approach to the wharf partial dredging -

is to be provided.

For turning basin, no special work on the existing basin will be required'if thc'_tuniilig is
made when the ship is not loaded (because ships are loaded only onc way for the time
“being). llowever, as dredgmg for reclamation will be required eventually, making the use
of this dredging for providing a required anchomgc is also concewabla

(b) Deepwater Whatf

Location of mooring facilitics for large ship is to be on the side of Khiprianwala -as shown
in the figure in consideration of the relations to the communication with land area, recla-
mation of the sea and approach channel. The type and size of mooring facnhtles required
for the first phase of the pro_;ect are shown in Tabie 8 below. :
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Table 8, Size of Mooring Facilities

.' Volume of Toimnage of ships Depth of | o » ;
Type of > _ Total | No.of | Cargo handling -
cargo ca(r%%égtf)ﬁc to bo ac((i());l‘}glo(latcd "E?t“;' - | length-| berth equipment Remarks
Grain 1,925 20,000 34 3 Two 500 tfhr. Threo grain
= ' - _ ' unloaders silos
Cement 1,500 20,000 4 2 One 500 t/hr. Two coment
unloader silos
One 200 t/hr,
level luffing
_ crane
Phosphate 157 : Two shed
rock i ' ] eds

(C)

(d)

(e)

FFor grali storage facilities, three silos cach measuring 75 fect in height and 69,000 ft? in
floor arca and having a capacity of 53,000t are to be provided for rice and wheat. For
storage of cement clinker, two silos each measuring 70 feet in height and 11,000 £t in
floor area and having a capacity of 13,000t are to be provided, In addition, two sheds
each having a floor area of about 65,000 ft? are required for storage of cement in bags

and phosphate rock. :

' Working Craft Base

A landing stage of 10 feet in depth and 150 feet in length is to be consfructed on the
side of the Korangi Mainland on the Korangi Creck as a base for working crafts. The
approach road to the landing stage is to be linked with the trunk road at the foot of the
bridge. This approach road is fo be used also as passageway {o ihe {ishing port.

Road

For the estimated traffic volume of 13,500 antomobiles in the year 1974/75 (Refer to
APPENDIX 8), a 72 feet-wide trunk road with a 4-lane roadway is to be constructed.
This 4ane roadway is one part of the 8-lane road planned under the overall project. In
securing land for road construction a width of 300 feel is to be secured where possible
in order to allow future expansion of road widih,

To provid'c a means of communication between the Korangi Mainland and the Phitti
Creek; a bridge having a clearance of 12 fect (above H.W.L.} is to be buiit over the
Korangi Creek.. ' '

In the first phase of the project, construction of railways and oil pipelines is not required.

Power and Water Supply

Power demand in the year 1974/75 will be mainly for the opecation of large cargo han-
dling equipment and belt-conveyors. I[n order fo meet such power demand, underground
cables having a capacity of 2,000 KVA are to be laid from the Korangi district to the
port area. These underground cables are to be laid in the 50 feet-wide seetion of the
trunk road, which is reserved for use as medial divider of the future trunk road and to
be suspended from the bridge span when crossing a creek. Though the demand for water

s estimated at 3,000 tonsfday (6.7 lahk gallons/day in summer) for the time being, a

24-inch main is to be liid from the beginning to allow extra capacity for the future.

© With this main a supply capacity of 20,000 tonsfday (45 Iahk gallons/day) can be expect-

ed. Like power transmission cable, the waler main also is lo be laid from the Korangi
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district and buried beneath the medial divider of the trunk road,

(f) Land Use o

Undcn the land use plan, the minimum }and arca required for construction of wharves
and certain port facilities is to be provided. The total arca of planned Jand use is fo be
68.5 hectarcs and the quaitity of filling earth for reclamation is estimated at 688,000 m?.
The land use plan is shown in Flgure 17. :

(3) Construction Plan

The cost' of construction and the construction schedule for the Phitti Creek Harbous
Project for the short-termn plan are shown in Table 9 and Table 10 respectively.

Table 9. Cost Estimation of Short-Term Plan

S ' Logal Foreign Potal
Facilities Quantity Currency Currency - {Crote Rs)
: . (Cmre Rs) {Crore Rs) _ .
Dredging of thc Channel (—-27 ft.) 2,580,000m3 0.40 0.80 120
~34' quay wall 3 berth 2.85 1o1 4.76
Lighterage wharf 150 ft. 0.07 0.05 0.12
Reclamation 688,000in3 0.32 0 0.32
Road Bridge (4 lanes) 1 142 0.47 .89
Road {4 lanes) 4,500m 0.15 0 0.15
Warchouse (for cemnent) 2 (.15 0.38 0.53
Utilities (water, eloctric power) 5,500m 0.09 0.15 0.24
Navigation Aid f 0.17 0 0.17
Tug Boat- (2000 ps.) 2 0 0.27 0.27
Silo {Cement) 2 0.t1 8.01 0.72
Silo (Grain) 3 0.57 3.57 4.14
Cargo Handling Bquipment _
Belt Conveyor 400 mfberth 0.03 0.18 0.21
Loader (Cement) 2 0.06 0.34 0.40
Level Luffing Crane _ 2 .11 C 061 0.72
f3ett Conveyor ' (Grain) 400 mfberth 0.05 0.27 0.32
Loader 3 ' 0.09 0.5t 0.60
Total 6.64 10.12 16.76
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Table 10, The Construetioit Schedule for thie Short-Termi Plan
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Chaptcr 3. Economical A;')praisa!' of- Pn_'dject

L.

Financ:al Examination .
ln order to determine the feamblhty ol‘ the Phitti Creek Harbour l’lo;ect from an eco-

nomic¢ point of view, a financial examination of the scheme will be made hereinafter,

In this study, however, only the port facilities and the harbout-oriented land will be taken

up and the industrial land and the fishing port facilities will be excluded from the discussion.
This is due (o the fact that the use of Bundal Island for industrial estate will eliminate almost
completely the requirement for investment for land formation and that the fishing port facilis
ties should be given its own study independent of other facilitics.

(a)
0

. where: Co, Bo

2

Methodology of Financial Examination

As the parameters to be used in the cconometric analyéis of harbour business, the cost-
benefit ratio and jnternal rate of return, both of which ate often used in the cost-benefit
analysn must be obtained first.

The cost-benefit ratio is_the ratio of annua! benefit to tho cost chscounted by the present
value and is expressed by the following formula: :

Bo/Co= 2B+ X GH+D oo m

"

cost and benefit converted to the year previous to the start of
construction

Ci, By cost and benefit in the i-th year after the start of consiruction

-t = discount rate .
n = number of years for which study is to be made

The ratio Bo/C, is determined automatically when the annual cost Cy, benefit B, dis-
count rate r, and the number of years under study n, are provided.

The discounted pfesent value of the project converted to the year previous to the start
of construction, meanwhile, may be expressed by the following formula,
n ) _ o
Py = 1}3'1 (B, “-C,)f(l + l‘)t ........................................... (2)
where: Py = present value of the project converted to the year brévious to the
slart of consfruction '
B, ¢ = cost and benefit in the i-th ycal after the start of construction
roo= dlscount rate
n = number of years for whlch study is to be made '

If the discount rate"equwalent to Py = 0, is denoted by R, it is (lcfmed as the mtemal

rate of return and can be obtained as the solution of the following:
0= 1231 B, ~CYA+R)E . e S . 2y
As is evident from the above definition, there is no need to take into account the rate

of interest or depfeg:iation cost for By and Cj, and the profitability of the project may
be evaluated by obfaining only the discount rate r.
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{(b) Business Analysis of Port Managemcnt

1) Here discussions will be Jimited to the operating cntlty of Phlm Crcek Poit and a study
will be made on the profitablhty of the port managcmcnt -

Cost and Rcvcnuc

: ’lhe project cost is to include the coqt of constructlon for all faczlltws of Phitti

i) _
' '.C1eek Port (including related lande) and maintenance cost for fairway and’ basin, but
it does not include interest duiing construction. The facnhtws to be examined in '
the cost analysls are as follows ' - . . ‘
Fairway, basm déepwater wharf, i:ghtcrage wharf, wakehouse silo, cargo handling
- equipment, road, railway, other facilities (mcludmg watcr and eleciric l“'iclhtles and
pipe lmes), port -related land. .
i) ":-qultal nwestmcnt for each year undei the construcuon phn mentioned in Part lll
Chapter 1, 2 is shown in Table 11. Tnvestment of capital funds was prc.sumcd to
be made accmdiug to the construction schedule for the period from the year 1972/
73 t0 the year 1975/76, and in cqual share for the period from the year 1976177
to the year 1984/85. For the cost of maintenance dredging, the cost of mainte-
nance dredging of fairway and basin was considered. From the results of a stu_dy
made in Part I, Chapter 2, the cost foi dredging the 27 fect-decp fairway and basin
_amounting to 315,000 m?/year was considered for the short-term plan and the cost
of dredging for the 42 feet-deep fairway and basin amounting to 553,000 m® Yyear
was considered from the year following the completion of capital dredging. '
~ On the cost of construction and the maintenance cost,” the portion corresponding to -
foreign currency is fo be multlphcd by 1.75 in value in view of the present mone-
tary situation in Pakistan. : © S :
- Fable L, Costof Constmc!ion and Cast of Maintenance Dredging (1973,174 to [984/85)
Crore Rs, (Unit: 1,0008)
Cost of Co.nstmcti'cn COSF ()]‘;E'g?l{g'}:fgna“ce | ~ Tofal ~ Remarks
1973774 |- 401( 835 | _ 401( 8354)
1974/75 10.56 ( 22,000) . 10.56 (' 22,000)
197576 9.79 ( 20,396} .79 ( 20,396)
1976/77 8.41( 169000 | 0.22( 460) 8.33( 17,360)
1971178 T B02( '16,’_)'00)' _0.22( 460) 1 823( 17,160)
1978179 8.02( 16,700) 0.22( 460) - 8.23 (17,160}
197980 8.02( 16,700) | 0.22( 460) 823 ( 17,160
J980/81 - 8.02{ 16,700) T 0.39( 807 . 841 (17,507
1931/82 8.02¢( ]_6,700) S 033¢ 807 841 ( 17,507)
1982/83 802( 16,700) .|  039( 807} 8.41( 17,507)
1983/84 8.02( 16,700) 039 ( 807) B.41{ 17,507
1984/85 8.02( 16,700) 0.39( 80‘7L _ 84!( 17 507)
Total 96.60(201,250) | 2.88(5,068) 99.43 (206 3]8) R
) Noic.’_ Because of the rouading up of figures with fractions more than 0.5 inclusive and cuiting away the rest of

fractions in converting the dollar to the rupee, the total sum of the rupee in the colupm of total does nol
" niateh the figuce Jn die bottom fine. As the figutes of the rapee and dollar shown in the column of tolal

are the sum of the converted flgurcs o annual basn and are rouudcd off, tlwy do nol ma!ch onc anoiher :

when converted agam . Sl B SRR A I
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i) The net profit which is obtained by deducting ‘the exmﬁdilure from the port revenue
was considered as the benefit. The method of caleulating the 1cvcnuc an(l expendr
turc w:ll be discussed herelnafter,

The port revenue is generated against the port facilities and services offeled by the
admmlst:ator of Phitti Creek Port, '

The amount of port revenune was determined by multlplymg per- ton revenue (or
per-gross tonnage revenue) practised at Karachi Port by the total volume of cargo
(or gross tonnage of ships) to be handled at Phitti Creek Port each year. The vol-

“ume of cargo and the gross tonnage of ships to enter Phitti Creek Port each year
are shown m APPFNDIX 9-1.

In calculating the port reveniie the use of the present tariff table for Karachi Port
in its original form was avoided as it would have only complicated the work, and -
‘instead a simple tariff table for Karachi Port as shown in Table 12 was prepared
with reference to the Karachi Port Administration Report 1967/68. As a consider-
able reduction in carge handling time can be expected for grain and cement (clinker)
as compared with Karachi Port, special rate of charges as shown in Table 13 was
worked out by which part of the benefit derived from a quick dispatch of ships duc
to a shortened cargo handlmg time may be charged against the ship-owners.

(Refer to APPENDIX 9- 2) :

As for port-related land, the rent equivatent to the interest of capital investment for
land formation can be expectéd, However, the amount is foo small compared (o
the total revenue and therefore was not included in the current study. .
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Table 12 Pon Revenue Pex Ton of Cargo and Per Gross ‘l‘onuage of Sh(ps

. . Rate of Chargg. ,' AT Rcmarks
. Wharfage o e '
1) Grain (Exporf) " ‘ S 20 Rs/tnn - Dctermlncd from the charges practncd
2) Ol (Bxport & Import) 40 . '} atKanchiPort _
3) Coal, Ore, Phosphate Rock 39 .
(1 mport) : '
4) Cement (Export) - ' < T s : : .
5) Others (Import) - S . % } : I)etermmed from the. charges prachsed
(Bxport) -~ . . .40 ) | at Karaclii Port except for oil
- 2. Storage - 40 : 1} Determined from the: chargcs
: ‘ o praclised at Karaclu Port exXcept for
ool
2) Cargo under tlns category excludcs
: _ oil, and coal and coke
. Cranage =~ ol 08 0 | 1) Determitied from the charges
o ‘ : B practised at Karachi Port except for
oil -
"2 Cargo under th:s catcgory oxchudes
. : . ) o . . Tl
‘4, Berth Fees o “| 320 Rs/1,000 N.R.T, Deton dr " }' cod
' : - : ‘ Tred1- , ‘Determined from wctargos praclise
5. Port Dues _ 400 Rs/ 1,000 N.R.T. at Karachx Port
6. Pillotage Pees _ : 370 Rs/1,000 N.R.T. .
1. Miscellaneous : 1. 06Rsfion Dctcrmmcd from the charges practised
: o : o ] at quachi Port - :
" Table 13, Special Rates foi Grains and Cement (C!lnker)
_ ' Special Fees Re.marks
I. Grain {Rice, Wheat) 1.9 Rsfton ' T
. Cement (Clinker) 2.6

From the above, the port revenuc for cach ycar' may be calculated -as follows:

Table 14, Revenue of Phitti Creek Porl

1,000 Rs (1,000%)
Revenue o - Remarks
1976117 - 35460( 7,387) Revenue commensurating with the total volumc of cargo
‘ : to be handled in the year 1974/75S. . :
19721718 _ 49,634 (10,340) Revenue commensu cating with the !ota! volume of cargo
1979/80 to be hundled in the year 1977/78.
1980/81 148,161.(30,867) Revenue conunensurating with the total volume of cargo
1984/85 : to be handled in the year 198218%
1984/85 : - F15,748 (36,6 14)

v)  As for expenditure, the maintenance cost, working expcnses and general chaxges all
of which are required by the administrator of the port in offering the use of faciti-
ties and services, were considered. :

lExpehditure. of Phitti Creck Port _w:rs presumed to be as follows with reference to
the cxpenditure of Karachi Port in the year 1967/68. (Refer to Table 15)
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Table 15, Expenditure of Karachi Port (1967/68)

(1,000 Rs)

B Por ton -
1 Expcndit_ure exponditure Rcm_arlfs

B L - M.Rs. Rsfton
. Working expenses | 15,679 1.8 Pay.allowances.contmgcncws,

. _ stevedoring, ete. :
. General 8,341 1.0 : Contribution to Provident Fund
' c T > ' : . Water Supply, Publications, Chair-

_ . man’s salary, elc.
. Repairs and maintenance cost 2,020 14 Warchouses, Tugs, Cranes, Signal
: : : . ' Stations, ete. {excepl maintenance
: dredging)

. Total 35,770 4.2

a) -

- b)

o C)

While the working expense per ton of cargo at Karachi Port is 1.8 Rs, the working

‘expenses at Phitti Cregk Port is estimated at about 10% of that at Karachi because

of the modern highly efficient facilities available at Phitti Créek. However, in con-
sideration ofl the abundant labour force available in Pakistan and in order to be on
the safe side for calculation, the working expenses per ton of cargo was determined

to be 0.5 Rs or 30% of that at Karachi Port.

“The same principle may be applied to general charges. However, due to the fact

that geueral charges cannot be trimmed as drastically as the working expenses, the.
gencral charges at Phitti Creek Port was determined to be 0.5 Rsfton or 50% of
that at Karachi Port (1.0 Rs/ton at Karachi Port).

Repairs and maintenance cost were determingd to be 1% of the capital cost exclud-

" ing dredgmg cost and the cost of reclaration by filling up

On the basns of the above concept, per-ton expenditure of Phitti Creek Port may be
calculated as shown in Table 16, With the use of this table, the total expenditure

- of ‘the port may be calculated as shown in Table 17.

Table 16. Per-ton Expendiiure of Phittl Creek Port

Per ton expenditure ' Remarks

1. Working expenses : . 0.5 Rsfton 30% of the expendifures at Karachi Port

was considered.

2. General .char'gcs _ S ' . 0.5 | 50% of the expenditures al Karachi Port

3. chai'r'é and maintenance cost 1% of capital cost

was x,onsnlcred

“Table 17, Expenditure of Phitti Creek Port

Bxpenditure ‘ ‘ ' ~ Remarks

1976/77 5,836 (1,216)
§977/78 to 1979/80° 8,390 (1,748)
198081 to 1984/85 | 28,224 (5,880)
1984785 ' 34,406 (7,168)
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(c)

Results of Analysis and Comments

1) The analysis was made on the project for both the short-term plan and the long-fange

plan. The study is to cover a perlod of 30 years from the year of completion. There-
fore, an attempt will be made to obtain _abeh_o_fit/pc)st ratio and- infernal raté of_ réturn for
_this period. When a 6% discount rate is used in: the light of the prevailing official rate

in West Pakistan (5% as of Octobér 1971, IMF statistics) and in consideration of the

_public nature of the project, the benefit/cost ratio becomés 1.43 for the short-teim plin

and 1,99 for the fong-range plan and the internal rate of return is 9.8% for the short-.
term plan and’ 13 5% fon the long-range plan as shown m Table 18 and Table 19 res-

pectively

The mtemal rate of rctum of more than 12% is gcnerally mterprcted as an mdlcator of
soundness of a specific project. :

The low internal I“tlc of return under the short-term plan is ‘considered natural when the’

. _fact that the short-term: plan includes such pre-investments as the cost of dredgmg, road

and bridge, which overlaps the investment ungler the long-range plan, is taken into con-
sideration, ~Therefore, the soundness of the project should not be judged by the internal
rate of return under the short-tenn plan but by the internal rate of return under the

.. long-range plan. .

Inclusion of investment for railways, ‘water, gas and electricity in the cost of constiuction
is aimed at clarifying the extent of the total investment and therefore the revenue from

these facilities are not conmde:ed for the calculation of the total investment, Consequent-
ly, the internal raté of return is expcctcd to increase further when the commercnai manage-
ment of the port is t’ikcn into c,onsuieratlon :

-As for port revenue used for calculating the internal rate of return, the same wharffege as

used at Karachi Port was used. However, Phitti Creek Port is expected to be equipped
with modern facilities for cargo storage as compared with Karachi Port and as a result,
dependable storage of cargo with sufficient protection against theft and damage can be
expected.  Because of this, coupled with éfficient stock of cargo, a higher turnover ratio
of capital can be cxpected. In view of such advantages of Phitti Cleek Port, incrcase in
the wharfage should - '1]80 be consldcxcd

In the current calculatlon the rent of laml is not mc]uded in the port revenue. When the
rent of land 15 taken into conmdenation the mtemal iate of return will be further ml-
proved . ; . A
The above analysis is based on the direct costs and direct benefits (revenues).. It is con-.
sidered that an economic analys;s of the Plan in.the usual sense is not reqmre(l at this
stage -because:

i) the need for a second port in West Pakistan is cstabl:shed in this report;

ii)' Phitti Creek site has been established as the best site for the Second Port out of the :
three sites conSIdered nameiy Western Backwater of Karaclu Harbour Sonmiam and
Phitti Creek; : ‘ Sy

iti} the "Internal Rate of Return of the long term plan 1s 'zlready qmte iugh wnthout E :
evern conmdcrmg indirect benefits g SN
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Tablo 18  Dusiness Analysis of Phitii Creek Port (Short-tesm Plon)

) b o ) ) 0 £ h} D) » k)

Tnvestment |Mainteasncs Revenuve Expcndii.u.re (l:ger\lcf;‘al:; Net benefil Cost Cost Gt d m;;m - g;icﬁ! " l‘_)l;;em

_w“ “»F . ) ~d) ~a)-b) AR discounte discounted | dlscounted | dlscounted

) U531,000 | USSI000. { USS1000 -| £7881,000 | USS1 000 USSIeo0 | USSH000 P USSI000 - USS1.000 | [35$1,000 | US$1.000
197374 8,354 1 -8,354 8,354 . 2881 ' ~1.664 ~7,594
% 22,000 -23,000 22,000 19,580 -18,517 -18,182
7% 20,396 C ~20,396 20,396 17,125 ~15,749 ~13,324
77 460 7,387 0206 6,171 510 160 364 4386 04 | 389
78 464 7387 1,216 6,171 i 460 343 4,609 3710 3,544
Vi 460 7,387 1216 6471 5211 6o 324 4,349 3403 a2
&0 460 1387 1,216 6,47t s 460 306 4,102 3022 2,930
8l 460 1,387 1,216 6,171 5,711 460 289 3810 2,865 2,663
82 150 7387 §,216 6,171 5m _160 202 3,651 2620 242
83 460 1387 1,216 6,171 5,71 460 257 3444 241 2,208
84 460 7,387 1,216 (Rl ] 5,71 460 2 3,249 2,212 2,000
85 460 7,387 . 1216 6,17t 5 460 m 3,065 2,029 1819
8 460 1,387 1,216 L6171 5,11 460 26 2,892 1,862 1,654
87 460 ©On3s? 1,216 6,178 571 460 203 2,728 1,708 1,504
" 88 460 - 7,387 1,216 6,178 5,718 460 192 2,57 1,567 1,367
89 460 7,387 1,216 647t 5,751 460 51 1428 1438 1,242
90 460 - 1387 1,26 6,071 5,71 460 17t 2,290 1,319 1,520
91 460 7,387 1,216 6,171 571 460 161 PAT 1,210 1027
92 460 7387 1,216 6,171 5,714 460 152 2,033 LI 933
EEN 460 1,387 1,216 6,47 5711 460 143 - 1923 1018 848
94 460 1,337 1,216 6,474 5,M1] 460 - 135 1815 934 72
%3 460 7,387 1,216 6,7 pNAY 460 b8 1,781 858 701
9% 460 1,387 1,216 6,171 571 460 120 1615 186 638
N 460 2,387 1,216 6,171 5,1 460 i 1,523 G688 380
98 460 71387 §,216 6171 51 460 107 L4332 662 527
¥ 460 2,387 5,216 6,171 571 460 101 1,356 603 479
2000 460 7,387 i216 6,171 5,11 460 95 §,279 557 436
1 460 7,387 b216- 6,171 501 450 90 1,207 s 39

2 460 1387 1,216 6,17t 5m 460 85 1,128 469 360

3 460 1,387 1,216 6,170 5,711 460 80 1,074 430 327

4 160 7,387 1,216 6,171 5,783 460 76 1,013 395 298

5 460 1,387 1,216 6,17 5,70 460 . 955 362 2N

6 460 1,387 1,216 6,174 5Nl 460 67 902 332 M6

) 49,899 F1,284 3300 ~666

Benefit-cost ratio when 6% discounted Baf/Co = 71,284/49,899 = 1.43

Internal rate of return R = 9

3,320

3,320 + 666

= 9.8%
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Table 19. Busiess Analysis of Phitel Creék Port' (Long-range Plan)

» w | & | o oo | 0 e o o ks a2
L : oL profy e : . D 04 NCFH {4 néds 3 neli
Tovestwient (Matatenanco | poc e inependituie (=Btf:1cﬂl) Net beriefil Cost 6% C 6% S 7 S I ¥
) :c.osl . cost . o s ¢y d) _e}-:a)_— o . a);+ b “discounted. |- discounied | discousited | discounted
A USSL000 1 USS1000 | Uss1.600 | USSIO00 | USSI000 | Uss1000 | ussieoo | ussyood | ussioon | usspooo . | ussiooo
197374 | 8334 ‘ : . -8354 8,354 7881 <1393, ] 13
©as | 22,000 SR : ' S ~22,000 22,000 19,580 -39 1 1698
7. | 20,39 : Co : | 200398 20,396 17,125 : 14035 [ 13767
77 ] i | 460 | 1387 | 206 6iN | -11,189 17,360 13,351 4,886 -6,862 6,625
8. ) 16,700 40 - | 1030 1,18 8,502 -8,568 1,660 | 12813 6420 | -d4650 -4 450
291 16700 | 460 | 10,840 1,748 £592 -8,568 17;160 12,007, 6,056 -5 | -390
80 | 16,700 - 460 . | 10340 . | 1,748 8502 |- -8568 iee | 1i4r2 {0 570 | -dea2 3424
81 | 16,200 807 30,867 5880 | 24987 1480 | 17,500 w2 | 15677 1814, 2622
82 { 16,700 807 . 30,867 5880 [ 24987 1480 17,507 10,362 14,790 2490 2300
831 16,700 807 30,867 5,880 24,987 2480 . | 17,307 9,776 13,952 2,204 2018
84 | 16,200 807 .. | 30867 5380 | 24987 7480 17,507 . 9,223 13063 | 1950 1,770
a5 | 16700 807 36,614 7,168 29,446 41,939 17,507 8,700 14,634 2,754 2,478
6 807 6614 | 7068 29,446 W39 807 378 13805 | 5847 5204 .
s7.|. . . 807 36,614 AL 29,446 28,639 ) 357 13,024 51 4,574
88 X Rl 6614 | 7068 0,446 28,639 801 {37 2,287 4,590 4012 -
89 L 807 | 3661 7,168 29,446 - 28639 ©807 B T 1: £1,591 4,052 3519
b : 807 36,614 7,068 | 9446 284539 807 300 10938 | 3,586 3,087
9. g7 | 3004 7,168 W6 | - 28,639 97 283 10,316 3173 2,708
92 o 307 36,604 7468 29,446 28,639 . 1. e | 9 2,808 2,376
93 [ - ] 807 | 366m 768 | WA | 28639 807 252 | 981 2485 2083
LC0 I 207 36,614 7,168 2446 28,639 © 807 237 8,662 2,199 1328
95 : 807 36614 T8 .| 29446 28,639 s07 22 8171 1,816 1503
% . 807 36614 I8 29446 28639 807 an . | 00 1,722 " 1,406
97 a 807 16,614 7,168 29,446 630 | sor 199 12 1,524 - 1234
28 o 807 36614 7,168 29446 24,639 807 188 6,86) . a9 | 1082
99 807 . ) 36,64 7,i68 29,446 28639 "o | v ] 64m, 1,194 ‘949
2000 807 36,614 1,068 29,446 26,639 01 |- 167 |- 6306 1056 833
! 8 36,614 7,168 - 446 1 868 | - TS 5,765 935 |- M
2 C 807 . 36614 | 2168 9446 | 28639 £07 49 5435 iy 641
3 _ 807 . | 360614 7,168 20,446 28,639 807 (b4 s | m2 | se2.
4 : ' 507 | 36514 1,168 29446 28,639 807 B3 4,837 S48 -493
H 307 | 36614 7,168 29,446 28,639 7 B R 4,563 §13° 432
6 307 36514 7,168 Hai6 28,629 - 807 118 4,305 507 379
? 807 36,514 Hes ] 29446 | . 280639 807 At 4061 448 -332
8 307 36,64 7168 19,446 28,639 807 108 3331 398 292
¢ 307 36684 7,168 29,446 28,639 s07 | 99 34614 2 | . 2%
10 - g07 | 38614 7168 w448 | 28630 15 | 340 T 25 .
1 507 36616 | 768 29,446 28,639 207 88 327 7 S 1]
12 ' 807 36,614 7,168 D446 28,639 807 | . 83 3035 .0 3 | m
13| 07 36,614 7,168 20448 28639 S g07 3 -2,863 BRI T 152
14 : 07 36,614 7068 |- 29446 | 28630 807 74 2,701 191 133
15 807 36,614 7168 | 2446 28,639 807 W0 2,548 169 -nr
149,234 | 96,725 3,706 S3618

Benefit-cost raifo when 6% discounted Bo/Co = 296,725/149,234 = 1,99

. 3,706
Infernal rate of return R=13+ —Bm—l—-s- 13.5%
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2. Repayment-Plan _

_ In -order to provide guidance for the preparation of a repayment plan which is to be
worked out prior to the implerentation of the Phitti Creek Harbour Project, a draft of re-
_ paymcnt plan and others for the. short-tcrm plan will be given below.

- (a) Annual Redempt:on '

The amount of annual iedemptlon of the facilities may be obtained from the following o
_formula '

Ammal redemption of facilities "—(-1—_;1—)7, - - x Cost of constructlon
whete; 0 =seivice life
i = interest rate: i= 5 0%
o = percentage of thé cost of construcnon to be redecmed.

“With the fixed service life of cach facility, the rate of redemption [a = i/(1 + D" ~ 1)
may be obteined as shown .in the table below. -

| Sorvee it | amittiain-i | ath)
Fairway Basin - . '
Quay wall : 50 0.004777 75
FLighterage wharf _ 30 0.004777 75
Road bridge " 50 0.004777 100
Pavement ' 20 0.030242 100
Reclamation by filling up S ' '
Warehouse - - ' 30 0.015051 ' 80
~ Sile . 30 0.015051 80
Bleotric and Water Facilities ' 30 0.015051 80
~ Navigation Aids o 5 0.046342 © 100
Tag Boat _ i5 0.046342 100
Cargo Handling Equipinents _ 15 0.046342 100
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1) Annual redemption for all the facilities w_itl'.be as showh In the followi'ng:, talélé,’ L

Crore Rs .~

 Cost ofcdhsﬁiiéhbﬁ R o
' Toa=y+pr -1

to be redeemed -

Annual rcdcmpuon o
for each facility

Total

Rs (Croie) ) Rs (l 000)

- Quay wall 6,19 (4 J6)y 0.004777 221 '8 -
Lightérage wharf - 0.16 (0.12) 0.004777 %
Road bridge 2.24 (1.89) 0.004777 1070

. Pavement 0.15 (0.15) 0030242 454
Warehiouses . 0.82{0.53). 0.01505]. 987

- Silo . - 8.60(4.86) 0.015051 963.2
Electric aind water facllltles. 0.35 (0.24) 0.015051 421

~ Navigation aids 0.17(0.147) 0.046342 8.8
Tag boat 0.47 (0.27) 0046342 2178
Cargo handting equipinents 3.68 (2.25) 0.046342 17054

34859

Note:

Thé cost of construction given is shadow ptice. _The cost in brackets is orlginal’ ¢ost as glven In table 9, '

' In view of ‘the fact that the short-term plan terminales three years after the start of
constzucuon and that the service life of the facrhtles is relatively long, deprcciatwn of
_the facmues was pwsumed to start after the year 1976/77.

-2) ‘Annual chaymcnt

The amount of annual repayment for borrowed money was determined to be the balance

“of annual net. profit of the part after a deduction of annual redemption and annual cost

of maintenance drcdgmg

The amount of repayment for each year is shown in the follow-

ing fable.
| 1,000 Rs
B s Post revenue Deduction o
Yea - R £
. (Net mel_f) : Duplication ° . Maintenance: - epayment.
197677 29,621 3,486 (460) . 23,927
197178 29,621 3,486 2,208 - 23,927
o (460) -

3)

Repayment Plan’
a) Amount of Repayment
The _am{mnt of annual repayment was calculated on condition that the portion - '
. corresponding to foreign currency of the borrowed mongy catries a 4.5% annual
- interest-and that the principal and interest are to be repaid equally over a perlod _
of 20 years upon completlon of the work. The amount of annual rcpayment may
‘be obtained from the foliowing founula .

I (€ 5.0 ) CEN
A T

B= A{l+ipmo

T



where: A = amouit of borrowed money -
B = amount of principal to be repaid
X = amount of annwai rcpayment
i = annual Intcrcst rate
n = number of yeats required for repayment
- ng = numbcl of years requiring payment of interest durmg construction

‘;Assumixig i=0.045 an(i = 20

_0045%1,045% - .
X = D08 L0435 B = 0,076876B

Assuihing tlie repayment starts in thc year foliowing the completion of the work:

=.{7,700,000 x (i + 0.045)° +80 ,900,000 x (1 +OO45)2 +78 600000)(
{1 +0.045)

= 20,200,000 + 88,350,000 + 82, 140 000 £ 190,700,000 Rs
X% 14,700,000 Rs

Therefore, the amount of annual repayment for borrowed money (portion cotre-
sponding to foreign currency) is 14,700,000 Rs,
- For repayment of borrowed money corresponding to local currency a major portion
~ of the balance after a deduction of 14,700,000 Rs from the net profit, amounling
to 6,500,000 Rs (6% interest), is considered.

Repayment Plan

As shown in Table 20, repayment of the portion corresponding to foreign currency
~ completes in 20 years by the payment of 14,700,000 Rs annually.

Meanwhile, repayment of the portion corresponding to local currency also completes
in 20 years.
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Table 20, Plan for Repayment of Botrowed Money

(1,000 Rs)
Easeign Currency Local Corrency
Repaymeni Amopnt of _ Amount sepaid Balance Awounnt of Armiount repald Bakance
ivestment |y iorest 4.5% | Poinelpal | Total investent | yuisiesd 60% | Principle | Total
1976177 23,927 190,700 8,600 6,100 14,700 184,600 | 75,000 4,500 2,000 6,500 73,000
78 23,927 (Including 8,300 6,400 14,700 | 178,200 | (including 4,400 2,100 6,500 70,200
79 23,927 Inlerest) 8,000 6,700 14700 | £71,500 [ Interest) 4300 2,200 6,500 |. 68,700
80 23,927 ) 7,700 7660 14,260 | 164,500 . 4,100 2,400 6,500 66,300
81 23927 7400 7,300 14,700 { 157,200 4,600 2,500 6,500 63,800
82 23927 7000 1,700 14,700 | 149,500 3300 2,760 6,500 61,100
83 23927 6,700 8,000 14,700 | 141,500 3,700 2,300 6,500 58,300
84 23927 6,100 3,300 14,760 | 133,200 3,500 3,000 6,500 55,300
85 23921 6,000 8,700 14,700 | 124,500 3,300 3,200 6,500 52,100
86 39027 5,600 9,100 14,7200 | 115,400 2,100 3400 6,500 48,700
37 23,922 5,200 9,500 14,700 | 105,900 2900 3,600 6,500 43,100
38 ). 23927 4,800 9,90¢ M0 | 96,000 2,700 3.800 6,500 41,300
89 23,927 4,300 10400 14,700 85,600 2500 4,000 6,500 37,300
90 23,927 ‘3800 10900 14,700 74,700 2,200 4,300 6,500 33,000
H 23987 3400 11,300 14,700 63,400 2000 4,500 .| 6,500 28,500
92 23,927 2300 11,900 14,700 51,500 1,700 4,800 6,500 1 23,700
.93 23,927 2300 12,400 14,200 [ 39,100 1,400 5,100 6,500 18,600
94 23,927 1,800 12,900 14,700 26,200 1,100 5,400 6,500 13,100
95 23,9271 1,200 13,500 14,700 12,700 306 5,100 6,500 7,400
L1 23,927 600 12,700 12,300 0 400 7400 7.800 : O

75 .




" PART I}V .

A COMPARISON WITH ALTERNATIVE PLANS




PAR'I‘ IV, A COMPARISON WITH ALI‘ERNATIVE PLANS

Chaptcr I ‘Westem Backwater of l{araclu Port

1. General Features ,

The Western Backwater is a vast tidal basin extending to the west of the West Whart of
the present Karachi Porf. This basin is connected: to the existing channel via the Baba Chan-
nel. ' :

. The basin covers an area of approximately 15 squarc miles. The dopth of water is § to
10 feet in the channel section and the greater part of the basin is a mud flal land with cleva-
- tions of { to 6 feel above the chart datum. The part facing the sca is a mangrove swamp of
- fairly dense vegetation.  Judging from its topographical feature, the basin is considered as the
only sitc which allows the future cxtcnsmn of Karachi Port.

The Layari river flowing into the basin has no substantial disdlalge except at the fime
of heavy rainfall.

The tidal current in the vicinity of the entrance to the basin has a velocity of about 1.4
~ knot at-normal tidal range. As the present condition of the basin is maintained through
~balanced natural conditions for a long period of tite, it is certain that any change in the

- present condition resulting from such works as reclamation will bring about inajor changes in
the hydrographic struciure of the basin, which will be discussed in the next section,

_ . Following is an outline of tide and tidal current of the basin summarized on the basis
“ooof the Karachi Port Master Plan prcpaled by K PT. and the Report of Suwey for l’hlttl Creek
. prepared by H.R.S, -

According to the observations made at Karachi Port, the equinoctial spring tides fuctuate
between ~0.7 feet and +9.4 feet from K.P.T. datum line with a tidal range of 10.1 feet,
The maximum range of thc theoretical astronontical tide is 11.9 feet.

The tidal range at- thc western tlp of the Wcstun Backwater is 9 inch lower than that at
the port enl:lance

Accordmg to the report on Phitti Creek by H.R.S., the tide al the Phitti Creck is more
of the diurnal tide rather than the semi-diurnal tide with different phases between them and
shows a wide, difference _in: the continuwous high tide level. The report defines the spring tide
as the tide over 7.5 feet and the neap tide as the tide below 5.2 fect and gives the mean
range of the spring tide as 8.8 feet and that of the neap tide as 3.7 feet,

Tidal cutrent measured at a point 3,000 feet off the tip of the Morara breakwater of
Karachi Port has a speed of 1-i/4 knot in the direction of cast at normal tidal range and it
decreases to about 1/2 knot at a-point 2 miles off the previously mentioned measuring point.
At the 1)01t entlance the tidal ument changes to flood current with a velocity of about 1.3

knot.

_ In thc Plnttl Cleck tldal observations lmve been conducted seveml slatlons located on
“the stletch of the creek and outside of the port entrance. .. According to the available data
with some adjustients made fo the tidal range, the velocity of tidal current in front of the
proposed port construction site is 3.5 ft./s (Approximately 2.0 knots) as the maximum and
102 kniots ‘on the average and the velocity oufside of the port entrance is less than one knot.
The direction of tidal current deviates from the direction of the proposed cliannel on the
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‘I‘nble 21, Data on Vislbillty Condiﬂons at Kﬂrachi

F Visibility No of ])ays with. Vlsdnllty
: Upto 1 100 yds 35t T 6516 Cover
M«N 1100yds | t025mites | 625mies | 125miles | 12,5 mies
Jan. ' 0¥ 09 A 13 s
. Reb, 0.5 15 s LR -8
. Mar, 0. 1.6 - 7 BT 8
Apr. 0 0.7 5 16 8
May © 0.3 0.6 9 20 |
.-Juhe SR o4 16 9 0
. July, .0 T TN 1 SR T - 0.1
Aug, 0. 2 18 - 9. c 20
 Sept. 03 0.4 6 - | T20 4
" Oct. 0.5 ) 6 12 12
Nov. 04 1.6 T - 6
- Dee. 0 0.9 RiR 15 4
Table 22, Data on Wlnd Condlhons far Karachl
_ o No. of days with’ ' ind From “Mean wind-
Moith . _ \_vmd foree S l}_’e(cql;ggp.NO ofd ays‘.o'f.“.-m.d fron.n‘ : Calm | speed”
SRR £ 80r more |47 {13 O | N INEIR S8 S: |swlw/ Nw| [ mph
Jani. 0 202 (128 a3 lio 22} 4f 8]12 1 62
Feb. - 0 3|2 |25 921 (171417 | 1 63
Mar. 0 3wl r 2|6 2o 217|392 0 8.2
Apt. 0 4{w 1042l 1lo]r]3ls]i0]| o 97
" May 0 stlicjo | 1 v ot [3[38{s51] 5.0 1.6 .
June 0 ol o] I 1|t |2 |4 a7] 3 0 127 .
July - 0 2010 J0 ol o)oe f24rfsey 6 0 | 128
Aug. .0 igldlojololojo [1t{3]ss] 4] o | 119 -
Sept. -0 7 2o |2l oq0o {1 |32]s58] 6i{ 0 103
Oct. 0 228 tpas i p 30 |2]18]3)18] 0 6.6
~Nov. 0 2120233126 712 |3 6] 9]15] o 53
bee. 0 21200 |33 '39 71112 5] s 9| o © 59

- way.

south by about 32 deglecs but this devnnon is nof. consulezed to hmder navngahon m any

2.
(1)

It. may . be said that the presént Karachi Port faces three hydraulic problems.

“it is . very probable that the above—mcntloned problems will become mow senous

Hydrographic Analysns

General S
“These are
(a) siltation of harbour basins, (b) filling-up of approach channel at the port entrance:
and (¢} pollution of port basin. With the présent Karachi Port, these problems. have not
developed to a serious stage. 'Hte voluie of maintenance dredging bemg carried in the -

port and at the port entrance is in the order of ‘one million cubic yard per year, - Pollu-
tioti of port basin is belieyed to be caused mainly by the influx of city wasle water and

‘used oils disposed from ‘ships, but the’ pollutlon is hcld to a certam level by thc cffect

of seawater exchangc w:th the opcn sea,

When it comes to the (ievclopmem of tlie Western Backwater as-a. ncw port slte, however,
In
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other words, construction of & new port will incvitably be accompanied by reclamation
by filling-up, thus reducing the surface area of the backwater considerably, As the tidal

~current flowing in and out of Karachi Port is indispensable for. the maintenance of tidal

volunic in the Wcstern Backwatcr reduction in the sutface arca of the backw'\ter will
wduce the speed of tidal current in and out of the port. As the decrcase in the veloeity

. of tidal ctirrent in turn rcduccs the cffcct of tidal flushing which contributes to the

maintenance of thc required depth of the piesent Karachi Port, there is every possibility
of the accelerated snltatlon in the basin and at the port entrance. The decrease in the

- velocily of tidal currcnt also reduces the effect of seawater exchange between the port

@

~ basin and the open seéa, thus allowing the pollutants to remain In the port longer aml

causing more poltution: of thc port basin.

1f the industrial location is to be planned as part of the port construction project, a con-
“siderable amount of pollutaits is expected to be discharged from industrial plants even

when strong anti-pollution méasures are taken by the industries.” As the present Karachi
Port has oiily on¢ outlet, addition of industrial waste water to the existing city: sewage
and used oils dumped from ships will further aggravated the pollutlon of the pxescnt

- Karachi Port to a vcry serious point.-

As the channei at the pott entrancc must be drcdged to obtain a larger depth and must
be exteiided to outside of the Manora breakwater if a new port is to be constructed,
there isa posmbihty of siltation in large amount at this portion of the channel.

'Ihe followmg is an analysts of the possibie decrease in the velocity of tidal current at

_the port entrance and of the extent of snltfmon at the channel

Decrease in the velocity of tidal current at port entrance resulfing from reclamation.

~KPT with a growing interest.in'_t_his problem has been conducting a series of hydraulic

model tests in Karachi City, and the survey team has had an opportunity to obsetve one
of these tests. It seeins that the tests have been progressing smoothly with enthusiasm

~and efforts.of the staff and a definite conclusion is expected to be diawn shortly.

Here, an altempt will be made to analyze the relitions between the surface area of the
backwater and the velocity of tidal current at the port entrance by simplifying the

'|ir0blem Accordmg to- the Master Plan Report (1967) prepared by the Karachi Port

 Trust, the tidal range at the innermost section of the Western Backwater is about 9

itiches less than that at the East Wharf of Karachi Port located closest to the open sea,

- Although the report does not ‘specifically mention the tide at the time this measurement

was ‘taken, it gives a tidal range of 10.1 feet at spring tide. When compared with this,
tidal range: at the innermost section of the backwater is lower by. approximately 7%.
Also, the phase lag is seldom seen at the highest tldB and the plnse ldg at the lowest
tide is said to be about onc hour. :

[‘he fact ‘that them are no substantla[ differences in tidal range and there is a vmy little
phase lag between thc port entrancc and the innermost scction of the backwater indicates
that there is a sufflclent section area of the port entrance {approximately 6,000 m?)
against the .surfacc area (approximately 4 x 107m? at high tide and 107m? at low tide)
of the port ‘basin ‘and the backwater; thus the velocity of tidal cutrent at the port en-

- trance is in’ direct proportion to the surface area and tidal basin in the port basin and

the Westem Backwqtel Even when the fact that the surfacé arca of the Western Back-

©water dlffers bctween hlgh tido and low tide is taken info consideration, the result of

numer;qai’__ca[culatnon. shows tha_t the velocity of tidal current at the port entrance is in
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-dncct ploporhon o trdal range.  (ef.. APPFND]X lO)

'Accoxdmgly, lechmatlon of thc Wcstcm Backwate: ‘should lead fo 4 (lecwasc fn the

velocity of tidal current at thc pmt entiance in the- amOunt pmpon tionatc to the extent

- of decrease i the sur face afea resulting from reclamation. "Of coufse, it is difficult to
make a cldar-cut judgemeit as to what extent the’ decrcase in the veloclty of tidal dur. .

rent at the port chérance should be allowed. This is due to the fact, (a) that the éffect

of tidal flush is not appreciated quantifatively at present and (b) that thers is no clear-

cut explanatlon as to the ashount of polfiitants and the extent of the effect of scawater

- cxchangc by tidal current.on thie prevcntxon of pollutiou of port basm at plcsent _
'Howevu, the velocity of tidal current, which de[ays dediméntation of suspended foad and

prevents deposition of silts, has a minimum cntlcal value which is (lcteumned By the
volunie and- type of suspended load, Accordingly, siltation in the basin and chanuiel is -
expected to-increase in the ratio greater than that of the decrease in the surface arca of
the Western' Backwater resulting . from reclamation. . Significant increase in the volume of

~ siltation_ in. the port basin ds a result of the (Eccleasc in the velocity of tidal curtent was

- 3)

seen when the Chinna Creck was opened to the open sea in the course of historial de-

- velopnient. of Karachi Pont At that time, the problem was solved by olosmg the second.
outlct of the port aind ccntcrmg tidal volumc at the plesent po:l cntr'mce

~In any evcnt teclamation of the Wcstem Baukwater of Kalacln for. port conshuctlon

will be restricted to a certain extent in view of the anticipated increase it the volume
of siltation resulting from the decrease in the velocnty of t:dal cuuent and the progress
of poilutlon in the pmt basin,

Siltation ploblom in approach ch'mnc!

The silts now. bemg removed flom Karachi Poxt by Immtenance du,dgmg are LOHSI('LJ’Gd :
to consist mdmiy of the deposit of sediment load from the Layari River and other open

~drains through the city and the deposit of suspended load carried from outside of the -
“port by tidal current. In order to increase the depth of tlic approach chansiel from the

present ~27 feet to ~36 feet, the channel must be extended outside of the sheltefed arca
provided by the Manora breakwater by more than one mile. To increase the depth. of
the channel to -40 feet, an additional extension of the channel by one mite (K.PT.
Master Plan Report 1967, P.32) will be required. Profection of the approach chatmcl
by breakwater or submctge(l breakwater may help fo reduce the voiume of Sll(dtlon, but
construction of these structures will require an ¢normous capilal investment. . Besides,

- the submerged breakwater which, is aimed af savmg the cost of construction is’ liable to
~become the source of hazard to the navigation of s}ups Therefore, it is very probable

that the approach channel will be left ‘unprotecied by bmakwatex or suhmeiged break-
water and that the silts in the channel will have to be removed by annual mamtenancn
dredging to maintain the required depth of the channel.

The question is how much silfs will %cumul‘lte in the channel annually, Siltation of
the approach channel is due to: (a) deposition of littoral drift w1thm the breaker. zone
and (b) the transfer of bed materials by waves in the offshore arca.  In other words,
siltation of the approach channel is cluc to the agitation and transfer of bed miaterials
by waves and differs considerably in nature from the deposits of sediment. in’ the present
basin and port enfrance. To estimaie the volumc of silts in. the approach channel data
on wave height, wave period. and. Wave dlrectmn obtamed by observattons covering a-

period- of at least one .year must_be. provided. For. et;trmat:on on the volume of sllts in

the approach channel wave (lata qlone is.not SllfflClelll but a smvey on thc d:rcctlon -



and velocity of llttoral drift must be conducted and test (lrodgmg must be provided to
determine the ainount of sxltatxon

The Karachi Port Trust. fully realizes the implication and is pmgrcssmg its own study
through waye obsewatlons analyses of refraction and surveys on littoral drift by its own
effort or by assigning the task to other organizations. In 1971, K.P.T. conducted its
fitst test dredging. When the results of these observations, tests and surveys are analyzed
and sumiiarized, there will be a way (o estimate the amouni of siltation of the approach
channel. It is regrettable io say, thercfore, that until such time there is no reasonable
way to make estimation oh the amount of siltation in the approach . channel.
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| ChaptérZ Sonmiani Distriet -

[.  General Peaturcs

Sonmiani is situated lat 25°25’ N “drid long. 66°37 B approximately 60 malcs north- '
west of Karachi Port an(l faccs the Mekran Coast. . Sonmiani ‘and: the nelghbouring’ areas have
not been whanized and are featured only by ‘sofie fishing villages, Roads are’ the only means '
of commumcatlon but the 1oads themselvcs are not in satisfactoxy condltion m thc wcimty of

Sommam

This -area,. howcvel, is. zccommcnded as :an a!tcrnatwe s:te for constructlon of a n¢,w port
in Karachi. : :

The proposed site in Sonmiani is located on the Miani Hor, 'l’he Miani Hor is a- shallow
tagoon measuring 38 miles in. length and 3 to 7 miles in width. It is scparated from the
open sea by low sand dunes, It is surrounded by mangrove swamps and the expasure of a
vast Jand is seen at low tide. It is finked to the Arabian Sca through a channel about {-1/4

nauticaf mifes in width.

Hdmlete are Iocatcd only on the east side of the tideland and forms Sonmiani Dumb
Two rivers, the Poral and Windar Rivers, flow into the Miani Hor. A considerable amount
of sediment load is carued by these rivers at the time of heavy rainfall which occurs only on

Tare OCCﬂSIOHS

The section bctwccn the northern edge of the ligoon and Sonmiani l)umb consist of
stable sand dunes. While the sand dune in the vicinity of Dumb is comparatively flat, those
in the vicinity of Sonmiani reach a height of about 100°. On the north and south edges are
migratory dunes. The Miani Hor was originally an open bay, and it is assumed that the ex-
tension of the shoal from the west over a long period of time formed the present geography.

The opening of the lagoon is maintained by high velocity of tidal current at ebb and
flow of tide and the balance of force is well maintained. The depth of water reaches 60° in -
some part, but otherwise it is generally shallow and the depth is 30" or less in the vicinity
of Dumb. The water depth fluctuates npld]y at the opcnmg “Bxcept for the section where
the depth is 30" ~ 40, the shoal is completely exposed at low tide, thus fo:blddmg nawga-
tion of ocean gomg ships. Waves of the open sea seldom reach this pomt

2. Hy(hograp]uc Analysns

From a hychoglaphtc pomt of view, the Sonmiani disirict has two dlstmglushcd features. -
One is the rapid tidal current flowing in and out of a vast lagoon called “Minani Hor” and
the other is a sand bar (approximately -5 fect at the deepest point) devcloped at tne entrance
of the lagoon, The Sonmiani Port Development Plan calls for dredging at the enirance of the
lagoon to provide a channel with a depth of —35 feet. The plan also calls for construction
of the Wost Jelly 9.2 km long and the Fast Jetty approximately 1.8 km long to prevent
sihation of the channel. These two jetties are aimed at intercepting littoral drilt and at the-
same {ime promoting the effcet of tidal flush by confining tidal current along the Jeity. .

For the implementation of this developmcnt plan, the adwsabnhty of constructing such
huge jetties may be pointed out as a major question from- the standpoint of economic sound-
ness of the project.  From a hydrographic point of view, there also is question as.to what
extent the tide level and tidal current in the Minani Hor will change by the constmct:on of

jetties and the opening of a channel. ‘If a channel with & dcpth of =30 feet is to be prowde(L -

wnthout constructmg jettics (phase l/A} for reasons of thc duratlon of constructxou pcrlod the' '
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_ question Is whether the siltation. of the channe] will be within the range that can be taken

care of by annual maintenance dredging Even when jetties are constructed, there will still
be a considerable amount of silts in the channel in the section toward the open sea and ’
annual mamtcnancc dredging. will still be rcquued

Rlist; an attempt will be made to amlwe thc change of tuhi cunent whlch may 1csult
: from dte(lgmg in’ pxowding a channel,” o

Accordmg to tlie Second Port Study Report (1967), tldal current in front of Dumb -vit-
lagc in-the Minani Hor has a maximum velocity of 2,2 knots and that at the entrance of the
lagoon .is expected to reach.a speed of 6 knots (See P.63). The main differcnce between the
Sonmiani: district and the Karachi district is that the water surface area of the tidal compart-
ment for the foxmet is about 5 x 10%m? at high tide and 10®m? at low tide for the formet, .
10 times or miore greater than that for the latter, Consequently, the tidal range in the Minani
Hor is estimated to bé considerably sniall due to the restriction on the amount of flow of
~ tide at the entrance Also, the tidal current at the present entrance to the lagoon is consid-

¢red to be mﬁucnced greatly by the resistance of water course in the vicinity of the entrance. .
When jetties are constructed and a channel is dug, if is (,xpected fhat the tidal range in the
Miani Hor will increase and the velocity of tidal current will also increase as a result of the
decrease in the fesistance of water coutse and the increase in the sectional area of the channel.
As the seciional ared of channel also increases in the vicinity of the entrance, there will be no
“significant change in the mean velocity, Of course, these changes of tide and tidal current wiil
bring about partial scouring or sedlmentahon at the entrance or in the inner area of lagoon and -
'changcs in the water course,

As prev:ously stated in the sect:on for the western Backwater of Karachi, the amount of
siltation in the chanriel cannot be estimated at this stage due to lack of sufficient wave data. -
-However, while the approach channel of Karachi Port requires digging of the sea bottom from
‘the present depth -of about -27 feet to -29 feet to a depth of -36 feet to —-40 (eet, Sonmiani
“requires digging of shallow sca bed from a depth of -5 fect to ~10 feef to obtain a depth of
-35 feet, thus lcaving a great difference in elevation between the channel section and the sur-
‘rounding scabed. The surrounding seabed is within the breaker zone as a matter of course
and there will be constant transport of littoral duift. In the case of Karachi Port, meanwhile,
the scabed around the channel is outside of the breakei zone toward the open sea. BLven if

a ~30 fect approach channel is to be provided in the Sonmiani district. without constructing
jetties, siltation far greater than that for the approach channel at Karachi Port must be ex-
pected. Maintenance of the required depth for the section not far from the entrance of the
- lagoon can be expected to some extent by the effect of tidal flush, but its effect on the
entire length of the approach channel eannot be expected. If a very pessimistic view is taken,
maintenance dredging of the magnitude cqual to that of the initial (hedgmg will have to be
provided annually.
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Chapter 3, Comparlson Betwecn Plutii Creek, Karachi and Sommani

Cencial featutes and the hydxogxaphlc charactetistics of Pluttl Creek, Karachi and Sonmi-
ani have already been discussed. Iere, therefore, a comparison of construction. costs beiween
the three proposed: sites will be made, . In the calculation of construction costs such. facilitics
as wharves and picrs which are common to ail the three sites and therefore require the same
amount of construction cost were not included. As a result, ‘the works Included in the com-
patison are breakwater, diedging, reclimation, toads (including bridges), railways {including
- bridges), electricity, gas and water facilitles, Table 23 shows a comparison of. construction
- cost between three sites. ~ The depth of water and the width of approach chanrniel and tIle
. numbet of berths for cach of mses | aml 3 are as follows: o

- Casge l_: Dcpth ~34 feet, wulth of channel 600' feet, § bérth wharves
Case 2: Depth -34 feet, width of channel 600 feet, 10 berth wharves
Case 3: Depth —42 feet, width of channel 900 foet, 5 berth wliarves

Table 23. Compatison of Construction Costs

(Unit: 10,000,000 Rs)

PhittiCreek | Katachi ' ~ Sonmiani )

Case 1 | Case 2 | Case3 | Case 1 | Case 2 | Case 3 | Case 1 | Case 2 {Case 3
Breakwater - - - - | = 1067|1067
Dredging _ . 323 | 323 980 | 7.56 { 840 | 1400 | 11,23 | 11.23
Rectamation 032 | 064 0.64 | 039 099 | 041} 028 | 0 56
Roads (including bridges) 204 } 2041 259 | 013 2.19 | 215 | 305 | 3.05
Railways (including bridges) — - 151 2.64 = 1.69 1.59 | 931 L 931
Electrlcity, Gas and Water 035 | 035 | 1.051 0.21 027 0234 343 343

. Bulkhead R T 0.53 0.53 | 053 - ] -

“Total . 594 797 | 1672 | 882 | 1407 | 1891 {37.97 | 3825
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THE PROPOSED PIPRI FORT DEVELOMMENT PLAN




1. Peasibility of Post Development

" The Pzpai area is equipped with many favorable COndmons as stated below and may be
consudened ﬂs one of tho most suitable sites for tho dévelopment of a post in Pakistan,

{a) The Pnpu area adjoms a creek which Is lttle influenced by waves and provides a suitable
anchorage for vessels. Morcover, the creek is linked to the Arabian Sea via the Phitti
~ Creck and Kadiro Creek; both of which arc navigable by large vessels.

{b) A vast Iand space suitable for port ahd industrial development is available in the area
which aiso prov:dcs suff:cncnt room for future expanslon of pont 'mcl industrial facilities,

{c) Natmal conditions of the crcek do not scem to present any spc(;lfxc problems for port
' development and the geology of the site does not seem to cause any specific problem
for dredging and construction of port and harbour structures judging from thc available
bormg data on the ficld and laboratory tcsts of 62 bore holes.

() The area 0ccupncs an important position in thc main trafﬁc route that links the city of
quacin with various inland cities dnd is conveniently located for lmkmg the port with
mlami transportation system :

(e). The area does not seem o have any -specific problems for port development aiso with
respect to other location condlllons such as the availabilily of water, power, gas labour
. supp!y ¢le. :

2. A Study of Port and Harbor Piannmg
{a) Approaclt Channels
}}. Water Depth of Approach Channels

i)  In the water basin that adjoins the Pipti arca, the Southem Bar is the shallowest
- point with a depth of 20 feet. When it is desired to use the Pipti area without
~dredging the channel, the entry of vessels up to the 5,000 D/W class will be possi-
ble even under rough weather condition by using the tidal range to the best advan-
tage. The dnaft may be mcrcaqed to 8,000 D/W in fair weather,

_i) When it is desired to make the Pipri arca accessible to 25,000 D/W ore carriers
under rough weather condition, it is necessary to secure a depth of at least 33 feet
in the approach channel by making the best of the tidal range. If the required
width (at this depth) is obtained, the enlry of an ore carrier of the 30,000 D/W

- class will be possible under faic weather condition,

m) If the éntry of a 50,000 DfW. o're'carrier'is desired under rough weather condition,
it is necessary to secure a depth of at least 38 feet in the approach channel by
tnaking the. best of the tidal range.

_ _2) Wrdth of Channel
i_) ~ For. vcssels of the 5,000 D/W class whlch are 11av1g1ble af the minimum water depth
_of 20 feet now mamtamcd at the Southern Bar, a double way channel to Pipri Port
may be secured without dredging. As far as the Kadiro Creek is concerned, a chan-
nel with a depth of 26 feet and a width of 460 feet may be obtained without '
dredging; which is considered sufficient cnough for use as a double way channel for
vessels of the 8,000 D/W class.

i) .J.:Accordmg to the Japancsc Port and Harbour Structures Design Standard, the width
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of an approach ch'mnel may tic 0.5 time the overall length ‘of: the slup in-the. caser

“of. onec-way channel. On. the othcr hand, howcver, the .!apanese ship manocuvermg .
authorities reccommend based on their experience that the: minimum. width of an.
approach channol should beo five times the beam of . the ship mvoived under normal"

 condition and- that the width should be 1.0~1.3 linies the 0vcrall length of tho o
* ship under adverse conditions, If this’ rccommendatlon is to be followcd a 25,000
D/W ore catrieir requires a channel with a width of at least 420 feet (with a depth

of 33 feel) Vith this width of the channel, tho Kadrro (,rcek will havo to be -

' equrpped with high powered tugboats as well as _negessary navrgatnon alds As for
the Southern Bar Channel, it is advisable to maintain a width 1.0~ 1.3 tflnes the
overall length of the: ship, or 580~ 760 fcct in consrdoratlon of tho possrblc yawing
caused by high waves. ' = : . S

.Simrlarly for ore camers of tho 50, 000 D/W class, the Kad:ro Creck will rcqurro a
 twidth at least five tinies the beam of the ship involved or 530, feet, anid for the _
©-" -Southern Bar Channel, it is desirable to secure a width: of 1.0 ~.1.3 times the: over-
~all lcngth of the:ship or 800 ~ | 000 fect, Furthermorc, the tugboats must be
.prowded in all casos ' : : S

- id) In the case of double: way channel the Japanese Port: an(l Harbour Structurcs Desrgn

3

(b)

- Standard. spec:fles the width of a channel as 1.0~ 1.5 times the overall lenigth of
the ship involved. The Japanese ship maneusvéring authorities, meanwhite, recom-
mends on the basis of empirical data that the width of a channcl should bc at least
elght times the beam of the slup involved.: N S

Plowsron of a double way channel for vesscls of lhe 25 000 D/W class or moro w;ll
entail considerable amount of dmdgmg even for the Kadiro Creek. Therefore; thie

. approach channel to Pipri Port should be.an one-way channe! also from ‘the view-
point of' safety of navigation.  In such a.case, _howcvcr, 4 means. of traffic control
foz ong way passage must be provulcd

Alrgnment of Channel

For the long and narrow chamrol hke the Kadiro Channel, lt is adwsablo to cllmmate
curved portions. as much as possible and maintain the angle of bend at less than 30

- degrees, I?urther the S-shape curve should- be. avoided as much as possible. It may also

be’ necess*uy in the future to alter the allgmnent of tho channel in the creek to allow o

the passage’ of larger vessels,

Differences bctween the Prpu Port Development Plan an(l the Phitti Creek Port Develop- ‘

- ent Plan

1

. 2.)

Main differences between the Pipri Port Deve]opmcnt Plan and the Plutn Creek Develop~
ment Plan are as follows. -

As the Pipri Port' l)cvclopmcnt Plan calls for the use of part of the main land and does
not require constriction of a bridge cOntrmy to the Phitfi Creek Port Developinent Plan
which calls for the use of an Island as a site fof port_ comtluotron the former is more
advantageous than the. latfer bolh m cost and constructron work -

Since the proposed site for port constructron in.the Pipfl area is Tocated. close to the
main_traffic route, the Pipri Port Development Plan is more ‘advantageous than the Phitti
Creck Port Development Plan with respect to cost of road and 1a:lway constructron
Besides, the Pxprl area is strll under (leveloped as compared wzth the Korangi area and ,
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3)

4

5)

6)

.tlns fact makes- the. construction of roads and ldllways much ecasier.

"Emcc the Plpri Port Development Plan cnwsages ‘the use of land aicas of a greater cieva-

tion for indistrial location as compared with the ploposed industrial sitc in Bundal Island
on the Phitti Creek, land’ formatlon {cut and flle) and land use umlcr the Pipri P01t

'Dcvclopment Plan miist bc planncd carefuliy

If a steel mill is fo be located in -an inland arca under thc Plprl Port Plan, mst‘alldtlon of

“a long conveyer system will bc required for transportation of raw materials from the plcr

as compa:cd with thie case of the Phitti Croek Port Development Plan.

Vessels calling at Plpn Port must navsgatc by way of the Phitti Creck and Kadlro C:cek
which means the Pipri Port Developmeni Plan requires additional dredging in part of
these creeks depending on the size of ships as compared with the case of Phitti Creek
Port. ' ' '

Though Pipri area is equipped with many favorable conditions for port development, an .
accurate prediction cannot be made at present for the future trend toward the increase
in the size of ships in the shipping workl, the expansion of operating scale of industries

‘or the extent of industrial development centering on the manufacture of goods for ex-

port, In this conmection, it is highly probable that Ph1tt1 Creck port is used fo meet
the changes in future reqmrcmcnts

Subjects of Future Study
Main subjects which should be given further attention and study in future in relatlon to

the development of a port in the Pipri area may be pointed out as follows.

(a)

(b}

Since the port devclopment in the Pipri district requires mainly the use of the existing
land space of a comparatively high ground level, vertical and horizontal use of land and
waterline must be planned with the emphasis placed on the layout of industrial plants
while taking into account various elements in order to ensure efficient transport of com-

~ modities {mainly raw materials).

‘The Pipri Port Development Plan entails navigation of vessels through three narrow chan-
nels, namely, the Southern Bar Channel, Phitti Creek and Kadiro Creck. For this reason,

_it is necessary to dredge these three channels to maintain the required condition as navi-

- gation channel. The question, therefore, is whether the required water depth can be

()

()

obtained by dredging and whether the construction of port and harbour structures will
have any harmful effect on the maintenance of the channel. For this reason, it is im-
portant to continue a basic study of these crecks, conduct a series of tests in the chan--
nel prior to the start of port construction and design port and harbour structures of the
type which will not alter the existing condition of the channel.

In view of the possible increase in the volume of sea trafflc in the futurc and the possi-
bility of shoaling and the effect of waves on the channe!, it is essential to make a study .
to determine the optimum depth of the Southern Bar Channel to minimize the total

cost (dredging and ship operating cost).

Tt is also probablc that the entry of ships is delayed sometimes during the SW Monsoon
in the summer if channel depths arc kept to the minimum, thereby affecting the capac-

ity of the channel considerably, However, in most terminals a certain amount of ships

de.lay due to port closuw for bad weather is cons:dered acceptable In any case, since.
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- the effect of strong winds on the manoeuvelabihty of vassels cannot be ignored, it is
_ . essential fo. conduct’ mctcorologlcal survey along the créek to “obtain neccssaly data, If
. port closure for bad weathier is cxpcctcd as a_result of the anaIySis 0!‘ this, data, either
“the width and depth of fhie approach channel should be mcreascd or.a_provision for
keeping sufficient stockpllmg of raw mateuais duxmg thc SW Monsoon season should be

made at the Stcel Mill.

: A genexal plan ehowmg proposed development at P:pn as an alternative to Khlprianwala _
"Island fulmslled by the Phitti Creek PrOJect Ccll is attached with which we agrec, in- 2

prmclple
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