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- Cllai)tet' 7 Field Survey of Natural Conditions at GWad_:_n'
7-1 General

- The Japangse Study Team carried out the follbxﬁng'fieid '_SL__!'r\teys_-dur_ing,;the.pexjjo_(l of

19781979, in order to supplement th_e_avaﬂable :information: ‘on the na'tu'ral:conditions

described .in Ch'apter 6, and in order to obtain neceséar.y data for planning the port and designing

the port structures.

Sequence

Period

Season S'urveyrltem
I-1 ' September fo Finﬁl pericd:of  Water samplmg, be(l materldl samplmg, topo-
Octobcr,' 1978  southwest mon-. graphic survey, sand samphng in surf zone,
© 500N season measurement of cliffs around Headland, wind
: : “observation. [T :
1-2 ¥ énuary, 1979 N_ortheast inon- Same as above, current observation with cur-
_ :' : ' soon season . rent meter. .
I1-} May to ] une, Itlitial:per_ibd - ‘Prepamtlon for 2nd survey (settlement of
1979_. _ of southwest ‘measuiement points, meter installation points,
' - monsoon . ) cliff 'm'easuremen:t point, ‘temporary BM, water
- season samphng, bed material sampling. ' '
-2 Juneto August, Setltitwest Self—recordmg observation (tide, current and
. 1979 rﬁoriso_on Wa_ve), visual wave observation; fl_qat tla_cmg,
season water sampling, bed material sampling, sus-
o _ _ p'end:ed_ sand and drift sand acCu'm.ulatien.
-3 August:to Soil investigation, topographic and depth

. December,.

sirvey, stone survey.

1979

The detaiis of the above survt,ys are desenbed in “Report on Field Survey of Naturdl
(‘ondltlom in the Appendix and } m the other volume “Report on Subsoﬂ Investlgatlon ' '
B I*or the marine condition survey, the J dpdi’l&be Study Team showed the engineers of the Ports

. and Shlpp_mg ng how to use the automdnc recording observatory. instruments for wave helgl_lt,
tide, and current, and how fo obtain an_d analyze observation 'fecord,s. These _in:struments', _tvhich
‘the team tioo_k._te the field, and the -consumable goods, such as recording paper and batteries,
required for the successive observations of one year, were :donat'ed to the Ports and Shipping

o Wing dfter the second phase field survey. They. will be able to learn the ‘;e'isonal changes of waves,

cuirents dnd tlde by the successwe observatlons and thlS will provide more information. fcn
planning the openatlons of port facilities, as weli as maintenance. The Japanese Study Team
believes.that sufficient technology transfer has been accomplished.

_ The Meteowloglcdl Agency has a plan to mstall an mtomatlc recording dnemometer on the
roof of the residence of Coast Guards, and to start observation as an official: observatory
However, it is. desired that the Ports and Shipping Wing conduct thecir own 0bservat10ns, by
" installing a recording anemometer near the shore of the project site.



- 12 quterologioel Conditions

(1) Winds .

S At Gwéder,“‘ the predominant winds blow in_east—wes:t direction. Diurnal variations of the
~ winds, attributa'ble' to land and sea breezes are observed. - The NE to W wind normally
predommdtes in the morning, while SW wind predominates in the afl ternoon. A predominance of
west wmd is "1ttr1but‘_1ble not only to the southwest monsoon, but also to iand/sed breezes.

(2) Eolmn Sdnd

" The surface soil LOIlSlth of fme dry sand, easily ‘blown away by wmds over ‘a speed- of 5
m/sec. Eolian sand drifts can be prevented considerably by the construction of port facilities
and buildinigs, as well as road pavement. Therefore, eolmn sand is a far less imporfant problem
than drift sand due to wave and current actlon

7-3 Sea Coriditions

{1) Current _ : _
Wind driven currents, with the speed of | to 2 ki, ‘predominate south of the Headland.

Therefore, these wind currents change seasonally, east current predommatmg durmg the

southwest monsoon scason and a west current predommatmg during the northeast monsoon
season. ' _ : _ _ E _ ' _
In the East ‘Bay, the ‘currents appear in the form of branched and counter currents,

_correspondmg to the west and thé east currents to the south of the Headland. The records _.

obtained by a recordmg current meter show that currents observed are a combmatlon of the
~ permanent current together with the drift current caused by winds i in the bay. The current speed
is only about'5 cm/sec

The tidal currents are the dommant currents in the bay. The dommant direction'in the sprmg
tide season is 260° durmg the flood tide and 80° dunng the ebb t1de when- measured from the
north in clockwise direction. They are nearly paraliel to the face line of the groin ‘and the
channel. The maximum velocity of trdai current at 1'm above the sea bed (bottom current) is
db()l.lt 0.5 Kt '

A harmonic¢ analysis of. tidal currents reveals that pledommant components of semr “diurnal

or dlumal (max1mum current speed: 5 to 6 cm/sec,) intersect wrth the channel either perpen-
_d1cularly or diagonaily. The grom has the effect of changmg their direction to east-west

When waves break near the shorelme a current along the shore 13 produced between the
breakers and the shoreliné. “This longshore current: elthcr matches or flows against the wave
: d_irectron. ‘The speed of the fongshore current can be as high as i :m/sec, movmg bed materials by
: sus'pen‘sion or traction. HoweVer,_ it'is ac'tive on_l'y down .to'tl'le whter dépth’ of I'm. '

(2) Tides - ‘ ‘
" Table 7-1 shows’ the four major tidal Lonstrtuents whlch were revealed by harmome analysis
“of the tidal observatlon records obtamed durmg 15 days in July and September of 1979
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Table 7-1  Harmonic Constants

Lag measured

Component | Amplitude by local ~ Period  Tide
R _ meridian .
T em [ S o h,. m | Principal -lunar
‘HZ _ ..72.8 : 282.6 . 12 ?5 semi~diurnal .
82 27 : 303.9 12 00 | Principle solar
: semi-diurnal
Kl ' 40.9 43.2 : 23 56 | Luni- solaf diurnal
0, 25.0 - 54.8 : 25 49 Principal lunar
' ' diurnal

Accordmg to the Paklstan Tide Tdbles the annual devrdtlon of the month}y average tidal level
at Karachi Port during this period is 4 cm (see Table 7-2). The annual deviation is supposed to be
the same in a wide arca because it is based on seasonal fluctuations. Therefore, the annual
average tidal level was obtained by correcting the average tidal level during the observation perio'd
w1th the above value '

The tidal constants given'in the Tide Tables are 80% in amphtude and 0.6 to 0. 8 hour behmd
_in phase, when compared with the data obtained by the Japanese Study Team (see Table 7-3).

(3) Water Quality _
The team sampled water at some depths helow the water surface in a vertical section, and
measured its temperature and specrflc gravity. The data obtained are summarized below.

Period of observation Water'temperaturé ' Specific gravity .
: °C : Observed value | Standard value
: {converted into
_ R 15°C)
"Southwest monsoon 21 to 29 1.025to 1.026 | 1.028
season ' - )
Wortheast monsoon 23 - 1.026 1.028
season - :

Water temperature.'showtq. considerable Var_iat_ions' duri_ng the‘ southwest *monsoon_season.
Vertically, a thermocline exists at approximately 1/3 of the water depth, from the water surface,
and the layers above and below the thermoclme have neither the same current direction nor the

- same speed. The water temperature of the thin tayer abave the thermocline changes comlderdblv‘

according to the diurnal varlatlon of atmospheric temperature durmg this season “of strong-

insolation. : . :
The stdndard specific gravity after conversion . to 15° C is umform ‘within th:s area, and

remaing atmost constant (1.028) throughout the year. Therefme the seasonal ﬂuctuat;ons of
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' Table 7-2 Senson’a].Cha.nges in Mean Level

Ne. © | tan. 1§ ¥ob. t| Mar 1 | Apr/ 1| May U] Jwi, 1] Jul. 1] Aug. 1| Sep. 1| Oct. 1 [Nov. 1 | Dec. 1

4315-4327 6.0 -0t ] =027 00 | +0.2{ +03 | +02( 00 0.1} 0.2 | -0.1 0.4

Table 7-3 Comparision of Harmonic Constants .

: £1) TIDE TABLES (D IST . Ratio of Amplitude Phase difference
~{Component f~— . . " : - " K — T
no| Hoo| g | @ | Rae | [@-(Mlfo | oh
T ft o it | ol o | (303-282) |. -h
M, 20 7| 282 | 24 | 303 :| 20024 | 08 Bt ¥
_ _ i K 289 _
' _ . ) : (330 -314)
S, .| 07 314. | 09 330 0.7/0.9 0.8 2.} 06
RIS I 7 : : - 300 |
N o Cos6-4n) | 5
K, 14 47 14 56 1.4/1.4 1.0 7 | 06 4
_ _ o - 15.0
o : o . (62-36) ,
0, 0.6 36 0.8 62 0.6/0.3 0.8 T |22
_ _ - L _ 139 I
“Table 7-4 Tide Levels -
- TIDE TABLES '
Tide Level — - 15T ——
o above DL . | above MSL above DL, . | above MSL
_ () - {m) - (m) (m}) (m)
MLWL Sp. LS ' 046 - ~0.82 - 027 -1.0l
C MLWLNp. | 29 088 ~040 083 | -o4s
ML 42 128 Coos | 1 | oo
CMBWLNp. {55 | 168 040 173 . .| . .o04s
MHWLSp. -~ | - 69 .| -210 1. os2 2200 | 0 oro1 3
HHWL | . 89 Camr b e 204 166




specific gravity are attnbutdbte to ehauges of dtmoqphem temperature, mamly by’ mqohltlon It

~can be assumed that water qmllty is 'lfmost umfm 1 in the entire- East Bay.

A cempmls_on of the water quality south of the Headland to that of the northern'part of the
Arabian Sea shows that the water' in ‘the East Bay is slightly diluted by the mixture of fresh and
discharged water, but thdt the speuﬁc pravity of the watel in the West Bw is high because of
active evapomt:on in the shallow Bay. '

The tesult of sampled water dna]ymS shows that the content.of sedunents suspended f‘rom the
sea bottom by wave and current action is extremely small, and it can be Lgnored except the arca
between theshoreline and breakers. Thus, sediment trmspoxt which is sﬂtmg the chamnel is
psobably dttllbllfdble to bedload t;amport

(4) Waves
The predeominant ivaves in the Bay during thé southwest monsoon season are from the
~ Arabian Sea progressing northeast, and diffracted and refracted near the east edge of the Head-
' land
This swell is characteuzed by the wave direction ot E to ESE and ihe period of 10 to- 15
seconds with a ﬂgmhcmt wave hlght of 0. 25 to 1 00 m (maximum wave hight 0.50 to 1.50'm).
The swell does not show ob\uous dlUI‘l‘ldl vandt]ons because its growth is influenced bj the mete-
orological condlstlons of the Ardblan Sea. The swell comes from the south side, with' the mgle

not over 25° to the: center line of the p'1111ned groin dI](l channel. .
A]though ‘there are waves alld swell during the’ northeqst monsoon season the detzuls df this

swell.are unknown because 1o observations have been made It is known, however that the wave
height. and penod are smaller than those of - the swell durmg the, southwest monsoon, and the
wave direction is within 25 from the north side to the center line of the pl'mned groin and
channel.

The nmtheaet Monsoon ploduces wind waves in the bay in the morning, the swells t.omme '
from the southwest and predommdtmo in the afternoon. Wave obz.ervat;on is being continued by.
the Ports and Slnppmo Wlng to 1e11ably scleet optimum desagn waves. For the’ preseni purposes,.
- the swell during southwest MONSO0N Se4SON is selected as desngn wave; the llclght and the pCl’lOd
of ‘significant wave are 1.5 m and 12 seconds lespeetlvely Thev travel ahnost pdmlle] to the
center. lme of the pl'mned groin and the channel due to the heavy ref} action around the pomt

(5) Seiche

From the tide rccond the long pcrlod oscillation’ pecuhar to the bay caused by the wm(l
wave ‘or swell was found in the bay. The current velouty (about 2 cm/sec) caused by long peuod
waves may not be sufficient for causing a tidal current, but installation ofthe groin may be able
to shift the current direction to an east-west direction and to deform the bay oscillation system.

7-4 Topograplly an(_l Bed Materials
(1) bhore Topogmphy

" The sand bar.on which GW‘IddI’ s, situated is a tombolo It is suapeeted to have been formed
by sands which have accumulated in a calm area sheltered from the southwest swell.



“The inciihatibn of the longitudinal section of the .shore is about 1/10 to 1/7. Southward
currents 'predomiﬁ'ite in- the l'my, and eouthwerd sediment transport is ‘ebserved only in the
extréme vicinity: ot the shoreline at the south end (behind the Headland), where the energy of the
invading waves is small. As a result, the shore slope is shaip, and no l'uge sand dune has
developed. Some low cilffs have been formed by bedch uosmn

(2} gca Bed MdtCIl‘ll

"The sea ‘bed in the bay eonsme generally of sﬂty mateuals The median grain size is 0.05 to
0.07 min, and no obvaous local variations were found. .

The team Sdmpied bed materials, made a grain size analy31s and calculated median gram size,
sorting coefficient {(the degree of being sorted by waves ‘and current), and skewness (ratio of
grains larger than or smalier than averace grain size). The team also studied the relation with
waves at samplmg locations. The fo!lowmg correlation 'was found befween wave sxze and grain

type:

Wave . ' Large ' Small

Grain size Large : Stall

M ¢ . Small Large)

Sorting - Good ' ' Not good

(0 ¢ ' _ Small - Large) _
Skewness Many coarse 'graihs , Many fine grains
(o: ¢ - . Negative i Positive)

Bed material characteristics are very importa‘nt _when considering grain'transpert by wave and
eurrent -especiallyfor analysis of sedimentation of planned chanﬁels At Gwadar, the cohesion of
bed matenals can be ignored, and ‘electric and chemical actions can be neglected Therefore, the
bed materlal transport takes place in the form of so-called littoral drlft

-(3).Beach Sand

Generally, deLh sand contams large quantltles of mmute pleces (long (md narrow) of shells.

They have a 1a1 ze influence on the result of gram size analys;s and the charaeter15t1c<; are hard to
grasp. The effeetwe grain size is 0.1 to 0. 2 mm, and the coeff1c1ent of umform]ty is !ess than 2.5.
Beach Sdn([ seems o show considerable resistance . against shoreline drift and eolian sand.
The_refore, shoreline drift and eolian sand do not seem very active. -

(4. Retreat of Cliff :
One of the 1mportant p:oblems at Gw&dar is the mamtenance of the channel, to dredge the

sedlments Wthh silt the channel. Bed sediments which silt the channel come from the sea bottom-

itself, the rivers, and the land. . _

This - reg:on belongs to a driy eli'm.dte zone, bui heavy rainfalls oceur occasionally. Cliffs
' around the Heddland consist of soft rocks and are easily eroded by rain, discharging a large
amount ‘of sediments onto the earth dild into the shore. They can be a source ofhttordl drift and
“eolian sand, Therefore thc team tried to measure the retreat of cliffs several tlmes 1he measure-

" ment results dre not quantltdtwely satisfactory because cliff erosion depended on the amount of

Wi
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rainfall and the location. However, 1t seems that the retreat of (,hffc; cannot be lgnored as the
source of Sedunents and a cause of dam'lgc to the roads around the Headland, after heavy rain-
falls. Measures for protecting land facilities from drift also should be considered.

7-5 “Subsoil Investigation
The team bored 10 holes, 7 holes on the centre line of the revetment and the groin at 150 to
250 m infervals, and 3 holes on‘the face line of the quay at 150 m intervals. This is important for
determmmg the c:tablllty of the proposed structures, and the satety against sliding and settlement
of the embdul\ment The team 1nst’1ilcd a ugld staging for bormg work and conducted dr illing and
sam plmU with utmost care in mder to avoid the disturbance of soil swmples .
A sepamtc report will be written on the soil mvestlgahon W1th 4 summary of the results given

here.

(1) Items of Investigation

1) Drilling location and drilling length
The drilling length is given in Table 7-5.

2) Drilling method | _
Stéging: Pipe staging

Drilling: - Rotary method
3) In-situ test and samplmg
Standdid penetration tests: - 154 points
- Undisturbed sampling;: - 41 points (Stationary piston samp]er)

7 points (Dcmson Sampler)
'4)_ Laboratory tests at site
Unconfined compressidh test
. , Undisturbed sample '
Remolded sample _ .
‘Natural water contents ancl for unconfined compréssion test samples
Wet dersity: ' ' :
5} Laboratory tests (Smg'lpon, Klso Jlb'm Comultants)
~ Consolidation test
' Tri-axial compressmn test (umonsoi;ddted undramed)
Unconfined compression test .
Physmai tests (water content, pldstlc Inmt liquid hmlt gram size analysm density) for each

sample.
le 7- illing Length
Table 7-5  Drilling Leng | (umit; meter)
Bore hole No. 1 ? 3 4 | s 6 | 7 8 9 | 10| 3
Drillcdlcngﬂl 114.45115.36130.45(19.45113.45|16.40}(20.45(30,45(|22.25(30.30| 4.85

' Total drilling length; 217.86m
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{2) Geneldi Properties of Soil . : _ : o
The bed soil consists of silty clay or clayey silt to'a con51derable depth. It containg ime sand

in gome lomtlons Soime layers contain a large amount of she_li fragments and carbonized orgamcs.

Fxg 7-2 shows the boring logs. . \ : :
Generally, the surface layer (down to several meters from tbe surface) is extremely soft The
N-values obtained by standard penetration tests were loss than 5. The depth at which a hard clay

layer or san_d layer with N value over 20 varies among the holes. It ranges between DL-8 m and

D_L-ZO m. Tab_le 7-6 gives the fypical soil propertics.

~ (3) Physicat Properties

_ Gen'craliy, the soil is characterized by little natural water content and a high wet density. The
grain size is e’xtremely "small, and the épeciﬁq grhvity is Slightly larger than the normal. The
typicztl values of the major'properties are’given below. '

Natural water confents: 19 — 36% (mmely, 20 — 23% group and
' S _ 27 — 33% group are found)

Specific gravity: S 2710273

Wet deflsity: _ 1. 93 -~ 2 05 g/cm

Dry density: 150 - 1.70 g/cm

Natural void ratio: 0.58 — 0.81

Plasticity index: : 11 - 25

_(4) Mechamcal Propeltxes

The results of unconfmed t,ompressmn tests were umformly about O 4 1‘:g/cn'n2 No tendency
was found for the strength to increase pr_opor_tlonally to depth. The cohension obfained by "

‘tri' axial comp1¢ssi0n tests (unconsolidated, u'ndr'lin'ed) was appfoximately‘ 1/2 of unconfined

compress:on strengihs. The angle of 1nterna1 friction was zero with almost all the samples. Flg
7-3 shows the distribution of unconfined compress1on strengths in relation to depth

. The consohdatmn tests dlso show that the prcconsolldation ioad is higher than the normally .
consolidated load by about 0.8-1.0 ‘kegfom?. The compression mdcx Cc is 0.15-0.26. The |
pl'e_(,OIlbOhddthIl load was often unclear bccause; the void ratio is generally small (0.5--0.9).

7-6 Reconnaissance of Construction Materials
7-6-1 Concréte Aggregate

(1) Inveqtigatlon of Gravel at Suntsar .
- Gravel to be used for concrete aggregatc for thns project is available about 70 km away from
Gwadar. The following sites are promlsmg ' ' Co _
I} Areca located about 2 km-from Suntsar on Gwadar-Suntsar Road near the second pump
station {Site A) _
2) Arca located about 2 km from Suntsar onJ iwani-S_un'tsar Road



Pl‘o'p'ertieq of Gravel
Gmm size. '

: Table 77 shows the resiilt of the sieve test given to all of the gravel (80 kg) snnplect from the
: test plt at Site A.

: Table“}’.‘j © Sieve Analysis of Suntsar Material

Grain Size | Welght *| Percentage  Accumulated Percentage |

mm kg AN ' A
0.15 under 6.8 BT 8.4 -
0.15 - 1.2 9.0 11.1 19.5
i -5 ] 1l 14.0 - 33.5

5 - 10 6.7 8.2 41.7
10 -20 | 10.9 13.4 55.1
20 — 40 - 17.2 21.2 76.3
40 over |- 19f3 93,7 100

Shape
The gravel is generally flat, w1th flatness increasing proportionally {o size. The quantity of

long and narrow pleces is also ldrge

Deleterious Components
Gravels contain a cons;demble amount of calcne especmlly among the 5S—20 mm <;1ze§

vae}s have ‘a large amount of minute components (components below 0.15 mm at,count for
8.4%), and are covered with a con51derabic amount of mud.
PropOSdl for Gravel Utlhzatlon :
. Larger than This~ group can be u‘;ed as concrete aggregate after crushmg It can be use(i
© 25mm aho as cobbies for the founddtlons of bu11(1111gs and machmes
'3mm —20-mm This group can be used as ﬂvcregqt(, material as it is. However it contams
L -elay balls. : .
‘Bello_w 5mm - it is p0531ble to sort: grdvcis of 1 2 mm — 5.0 mm dnd use them “as fine
' agglegate However, it will be hard because they must be washed to remove
clay ba!ls This group can be used to supp]ement the sand at Gwadar which
contams no.grains over 2.5 mm. It is also possnble to use this group for
screenings. o
It is not re(,ommended to sort and crush gldVo[S at Sunt&u where the climate and l:iving
_ envnonment is severe, but to carry ‘all materials to Gwadar for sorting.
Absorption and Surface Moisture |

- Gravels left in their natural condmom are very dry, and the amount of dbsorptlon changes
consuiembly, mdkmg it hard to determine the best weight of water per unit volume.
{There_for_e,_lt is adw_se-d to sprinkle water over gravels after sorting.

_ (2) Gravel at Koh -c- Med1 . : : :
A rather h1gh quahty gldVCl layer (about 1/7 m thu,k) exists on the north side of Koh e-Medi.
: Howevu it s not smtable for concrete dgglegdie because of a lugh silt content. Presently, natives



sont tht gravel mamnlly,aml l.le it lo: b‘lSC courqc ancl pavement lon roacls

(’3} Sand at Gwadar

Sand containing a large amount of shell picces exists about 56 km in the north of the

s

project site near Qld Jetty. Table 7-8 shows an example of sdrtihg results.

Table 7-8  Sieve .Analysis_ of Gwadar Sand -

Grain Size Welght
mm g

0.15 under _3;
0,15 - 0.3 664
0.3 - 0.6 524
0.6 - 1.2 495
1.2 - 2.5 445
2.5 = 5 100
5 over 15

Percentage ~ |  Accumulated percenfége
SR L %
. 1.7 ‘ 1.7
29.0 30,7
23.0 53.7
21.7 75.4
19.5 94.9.
4.4 99.3
0.7 100

The grain size d1str1but10n appears S'ltle'lCtOly But;, the groups over 2. 5 mitt Consmt :lllTlO‘;t '

entirély of shell pieces, the s(md being - contained only. in the smaller gram size groups However
the sand at Gwadar must be'used in spite of the large shell content, ‘because the only other choice

_is the small quantity at _Suntsax. On the other hand, the sand at Gwadar i is advantageous as a fine

- concrete aggregété, because it contains almost no fine grains (below .15 mm).

{4) Concrete Test Mlxmg o
The team- mn(lmted seven types of test nnxmg, in order to judge the adequacy of Suutsar 8

“coarse’ dggregdtes and fine aggregates, and Gwadar’s fine dggregates as concrete material.. The
team- stuchcd 28 ddy stlengths using three samples for gach. '

1) Descr1pt1on of Test
a) 'Vlatenals
i) Cement -

i) Coarse aggregates

iit) Fine aggregates

b) Mix Proportion

'Ordihéfy Portland ceinent (pr_bduéed in Pakistall)'

Taken' from Suntsar; two typ'es {test Pits No. [—No. 3 and

"No. 4—No. 5) 5--20 mm

Taken from Gwadar (smaller than 5 mm)
Taken from Suntsar (G.15—5 mm and 1.2—5 mm)

Three we1ghts of cement per unit volume —300 330 and 360 kg/m — were used The
water cement ratio was changed wnthm 50%- 5% in order to obtain ddequate slump and
phstlclty by test mixing. The ratio of fine aggregqtes among all aggregates was-35%. The

details are given in Table 7-9. -

¢) Mixing

_ A half-size drum can was used for“mixing' Prior to teal mixing, mortar of the same mix

'propornon was lnl)\t’:d to prevent, the loss of mortar durmg real mixing. However, thls was
.:omltted for No. 3. '

. d) Slump Test

—77—



' The specifications _df the J_zipa'n Sbciety of Civil Engineers Were:uSed,_
©) Test Piece T - . S
© Circular 'cylihder's‘( 15 cm in diameter and 30 ¢ in height) were used.
) (unng D ' .
' (oncrctc was dcmold{,d on th(, day after being cast into cy!mden Thiey were left to ctire
in watm for more than 3 weeks.
. 2) Comp: esson Test
" The compression test wis conducte(l at Soil Mechanics and Hyd:.lulm Lcsbomt()ry,
Karachi.’
) Results of Test Mixing
Fine aggregates have larger surface area for weight than ordinary grain shape sand becqu'se of
an extremély large quantity of shell contents. It mcre,lses cement prlste adhesion and requires
approximately 360 kg/m of cement to obtain ordinary <:1ump and plasticlty Slump was
insufficient and segrcgatlon was heavy at 300 kg/m (we;ght of cement per unit volume) It is
desnable to mcreqse the ratlo of fine aggregates to coalse agoregates because of rather flat coarse
regates ' '
. 3) Obsevation of compresswe strength (The strength data gwen here are the average of 3 samples
Ck standard deviation).

. a), Differénce atrributable to weight of cement per unit voiume (mzx Nos. 3, 4 5)

C = 360 kg/m> corresponds to 0,5 = =222+ 5 kgfem?. The strength decreases rapidly as

the weight of cement per unit volume decreases C 330 corresponds to 0,5 = 173 +14
and C = 300 conesponds to oy5 = 137 +10.

b) Difference attributable to aggregate orlgm (mlx Nos. 1,5 and 2.4)
The dlfferun(,e between the test pits 1-3 dnd 4-5 was studled and TP 4—5 showed

greater test strength The d;fference between the two at C=360 kg/m is espccmlly large -
(TPI-3 = 163 +8 and TP4 57222+ S) It is nof p0551ble to state that it is attributable only_

to the chfterence of aggregates _
¢) Difference atrributable to fine dggregdtes (mix Nos. 5, 6, 7)
The 0.15-2.5 mm aggregates taken from Suntasar (not wclshed) showed extremely low
slrengih. No. 5 and No. 6 may be considered almost equivalent.
4) . Comprehensive Discitssion on Mix P.rc')p'ortion' o

. The best strength that can be expected with be O = 200-220 kgfcm?, even 11‘ the best'
matenals available near the fleld are mixed with utmost care. A decreasé in the weight of cement
per unit volume, or msuff;c:len_t wa_shmg, will lower the stlength easily. Th_erefore, careful quahty

control is essential for concreté mixing. There _zippeal_‘s to be no choice but to use Gwadar’s fine
aggregates, with an extremely high shellcontent. The best mix prdpoffioh must be determined
after sufficient test mixing. The design strength should be about 0,5 = 180 kgfem?,

7-6-2 Armouring Stone

Gwadar and the vmmty have no stone of lugh qmllty and high silength adequate for armour-

‘ing the revetnient and: the grom Shelly llmestone that is found in’ some part of the Headland is
the only material that can be used for this purpose, though not ideal. Shelly limestone is found in
a zone of about 50 m in width and more than | km in length near the northern fringe of the east

R

s
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part of the Headland: The team studied its properties by means of core sampling, using a small :
boring'machine. '

The results are as given below.

True specific gfavity 2.69 —.2.71 7

Unit weight " 1.82— 2.02 ton/m?®
Porosity S 7= 27% :
Compression strength _ 60 ~ 120 kgfem? (when dry) '
_ 40 — 95 kgfem®  (when Wei)
- Modulus of statical elasticity 13x10% —45 x 10 kg/cm?
Velocity of primary wave (Vp} ' 1.6 — 2.2 km/sec |

" The LOS'Ange'les abrasion test given to crushed samples shows the abrasion weight reduction
of 10—22% after 100 revolutions and 40—70% after S00 revolutions.

These tests indicate that this shelly limestone is characterized by a large amount of voids,
relati#e!y low strength and a large tendency for abiasion. It must be used in large blbck_s (more
than 1 ton per‘piece) to protec{_' them from being moved or (.:rus'hed by waves. Stone must be
" added periodically i'1:1 order to maintain the revetment fmlctiOn, because abrasion is expected to
take place continuously. . _

(Reference) In Japan, highly dense and stirong graﬁife_ and andesite with compressive stréngth
over 1,000 kg/cm? and specific gravity over 2.60 are used for such purposes.



Fig. 7-4 An ldea for the Use of Suntsar Material

Q Crasher

Sunstar
Marerial

25mm over 143
5—256mm 113
1--5mm LG

1 mm under 18

25mm screen |

) s Gobble for Foundation

Bmim screen - Zomm over

—a= Coarse Aggregate

L

“Scéesnings for
Shingle Road

Fine
> Agagregate

—80—



Fig. 7-5 Grain Size Curve (example) .
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Table 7-9. Results of Mixing Test of Concrete
‘ . Mix proportion (Uppnr as mixed, Lower; specified mix) .
. L " Cement | Water Coarse Aggregate | Fine Aggregate Compression strength
Mix No. | Used Gravel | Used Sand ' Water cement ‘ P
: kg kg wtio kg ke {meah + standard devia-
o kg/m® | Kgfm® | %  kg/m® kgfm® tion) 028 (kgfom®)
1 Suntsar | . 745 | 4.8 25.3 KR 172
U Gwadar | 57.5 : 1591 (163:8)
C=360 | Tp)3. | 345 198 _ 1169 507 C 157
2 Suntsar © 683 | 410 26.0 13.5 152
. ) Gwad: 60.0 ' : 177 166212
C=330 | TPi-3 it I TE R AT 1200 620 ]| aees1».
3| Suntsar |20 | a3 26.8 14.0 3]
o T Gadar 5.0 129 137210
C=300 | “TP4:s WA [Tass | e 650 1243 647 o1 ¢ .
4 ¢ | Suntsar - 83 | 4.10 o260 135 . s
: Suntsar 4 ¢ adar. |08 60.0 .157I (1731 14)
=330 | TPA5 .. o BEET 193 A 1223 633 gal
5 Suntsar | 745 | 428 © 25! 3.1 206
MIMSAT Gwadar : 57.5 53 : 226' (22215)
C=360 | TP4-5 344 198 . 1166 606, - . 274 |
GwadarV | 7. ] ) 3 204
6 _'Suntsar Gwadar 7.45 391 s3s 25.3 1341 505 I Qli11)
_C=360 TP4-5 . | Suntsar 350 184 _ 1188 617 924 |
7 Sintsz - 745 | 4.28 | - 25.3 13.1 127 -
T | Sunitsar?) 4.28 575 53 : ml (12325)
C=360 TP4-5 344 198 o 1165 606 124 7

l) Gwadar; 2 $mm under, Santsar; 1.0min over,: washed by water, each 1/2
2} Suatsar; 0.15mm—1: 2mm 317, 1. 2mm-5.0mm 417, not washed

. 3) Aimed unit we1ghts of cement were 360 kg/m? for mlx Nos, [, 5,6 7,330 kg/m’ for Nos. 2, 4 and 300 kg/m® for No. 3
4) Specified mixes were calculated after testing the specuu, g,ravllu,v. ol aggrcgateq .
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CHAPTER 8 Forecast for Fishery and Coastal Shipping in Gwadar
"~ 81 General

The future of the fishery and coastal shipping in Gwadar Mini-Port is forecast in this chapter

through he analysis of the. present situation and the socioeconomic condition of fishery in
“Gwadar. '

82 Precondition for Forecast

The forceast has been made- for a penod of 30 yedrs from 1976 to 2006. The first subject :
year, 1976, was selected because statistical and other information for the years 1976 and 1977
were completed {o some extent.

The following three points were taken into consideration and ‘realized in the forecast
gstimation: ' '

(1) Records for the country and for Baluchistan Province in the last five years were compared
with the targets of Five Year Plan. The information from tliese 1e001ds were used for the 11m1tmg
condltlons of the fo:ecast

(2) Gwadar is a'sole city that receives fresh water Supply in the Bd]uchistan coast at’ present '
it is supphed from an inland water source through a pipeline. However the amount supphed ‘from-
the water source is limited to 1,800 m? per day in the years from 1978 to 1979 In addltlon

some water is branched and supphed to Sur. Water supphes frorn groundwater and a desalination
plant are available for the- -area but the former is not suited to the drmk]ng because of its poor
quality and the latter is not able to supply sufﬁuent water for daily use since it serves as a test
pliot plant Tllotlgh there is a future plan for i mcreasmg the watef supply by expans:on ‘of the

ex1st1ng pipeline, the present water supply of 1,800 m® /day 1mposed by the geographical
conditions for this frontier dlstnct w111 be one of limiting conditions to increasing the population:

inthe vicinity surroundmg Gwadar: The minimum fresh water requirement in the desert areas in
Arab and the Middle East is considered to be’ S'imperial g&llons (about 23 litres) pér day.
“Therefore, judging from the present amount of water available, it is estimated that the populatlon
in the vmnnty of this city in the early years of 21st century will be 80,000 at most, even though

the other water is available.

(3 In Paklst'm reeords indicate thaf lar ge- scale marine f1shery is d!most nonexlstent S0 that itis
incvitable that the flslnng glounds will be limited to a short or medium dmtance offshore for
a considerable’ perlod of time. Flshmg resources in the longshore fishing grounds of Baluchlstan
Province dre estimated to be 400,000 tons maximum per year, according to the results of surveys
conducted by é Soviet fishery.‘suwey vessel in 1966 and a Japanese fishery survey vessel‘i_:n: 1975.
Note: ' . ' ' '

Surveys were conducted by Sov1et vesscl R/V Akademik K1npov1ch and Yapanese vcsscl Shoyo
Maru. Annuai available catches estimated in the Arabian Sea to the north of 15° N. Lat. by both
vessels were 1.25 million fons per year. However, in view of operations by other neighboring
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e Population

‘e Fishermen
1977
1978
1983
1990
1995
2000

Note:

@ Vessel, Sai

C 1977
1978
1983
1990
1995
2000

Table 8-1 Computed Forecast

{Unit: in persons)

Baluchistan Coast

388,050
409,240
522,070
742,190
954,210
1,226,010

(Umt in persom)

20,409 (17,636)
20,994
25,739
30,669
34,789
39,445

_Except Gwadar
368,323
388,511

- 496,103
706,203
908,778

1,169,452

13,121 (11,139)
13,496
15,532
17,165
17,781
18,032

iz

Gwadar

19,727
20,729
25,967
35,987
45,432
57,358

7,288 (6,297)
7,498

10,207

13,504

17,008

21,413

Numerals in the parentheses indicate those of reference dqta for 1977, 'mci this applies aIso here-

inafter.

ling & W/Motor {Unit: in boats)
' 2,385 (2,349)
2441
2,733
3,201
3,583
4,011

® Vessel, W/Motor (Unit: in bdats)

1977,
1978
1983
1990
1995 .
+ 2000

" Note:

& Fish Catches

1977
1978
1983
1990
1995

2000

" Note:

372 (363)
401
1,124
1,605
2,108
2,809

1,571 (1, 544)
1,608
1763
2,021
2,211
2414

210 (205)
211
575
805
1,042
1,429

- 814 (796) .
833

970

1,180

1372

1,597

Pt 20

162 (158)

190*

549

800
1,066
1,380

Numerals wﬁh = Iﬂdl'k and after were calculated from the salhng decrease rates.

(Unit: in M.T.)

68,310 (68,848)
72,200
141,540
191,640
242,510
311,840

47, 533 47 980)
46,982
78,782
100,296
~ 120,867
154,434

21,277 (20,868)

25218%

62,758

91,344
121,643

© 157,406

Numerals with * mark and after were calculated from provincial increase rates, with motoriza-

tion rates taken into accounl.

Numerals in parentheses are actual numbers
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countries, such as lncha md of l]u, southern limit of flshmg ground near the TlOplC‘ of Cancet 1t
seems that 400,000 tons/year is an ‘1pp10prlate available catch estimation. '

Comimﬁson betweeu;'the past records and the target plan

A comparison betWeeﬁ the target of Five Year Pl'an and the records of the coimtry’ and’
Baluchistan Province in the last § years based on the dafa outlmed in Table 8—1 and Appended
Table A 8-1 to A 8-9 is shown in Table 8-2. . ‘ :
By reviewing Table 8- 2, two outstanding factors are apparent w;th respect to the develop-
ment of coastal fishery of Baluchistan Province:

(D In spite of a decrease in fishermen and the slow increase in the number of fiéhing crafts, the
fish catch has been increasing, due to the rapid progress of fishing vessel motorization.

(2) However there is a great difference in growth between the calches and the export amount
of marine products thus limiting the usable fish catch. .
In COI]SlduratIOIl of the above factors simulation for four cases has been conducted as
_indicated in Table 8-3. '

Table 8-2 Comparison between Past Record and Target

(Unit: In average annual %) -

Itém : '-FedEfal " Target P;ovincfal
Result ] o Result
GDP - 4 7.0 4.1
GDP: égricu]tﬁrel)' 2.6 6.0 1.1
GDP, ‘fishery?’ 4.7 5.5% 6.3
fopﬁlatlon 3.0 2.5 | 5.1
_Labour force 2.5 2.9 6.5
Labhour forece, agricultutel) 3.0 2.5 6.5
TLabour force, fisheryZ) 0.6 11.2 A6 .0
Catches™) 9.1 6.8 12.8
Fishing crafts?) 4.5 8.5% 2.2
Total eipbrt:amoﬁnt 6.4 9.0 5.2
Export amount of marine 12,2 '13;3.’< . __2.6“
products’

No'té: For * marked flgures, since com:rete flgures are not available from
the data offered by Paklstan, 31mulat10n descrlbed later and its
correlatlon necessary estimate flgures are USEd
Therefore, 1) means the primary 1ndusf_r1es in the snnulatlon and’

2) is limited to marine fishery.



| Table 8.3 Cases of Simulation

Condition. _ Case | Cas_éj?. Casc 3 Casc 4
Limiting condition of maximum X - No
annual gatehes of 400,000 tons Yes No NO. ©
[ Ratc of vessel mOtOII?‘IEIOll _ -

(When Gradar 1vuill-PQIt‘lS. 20% 30% 40% 50%

scheduled to be opened in .

1983, compared with present) . o IR
Appcnded Appended | Appended | Appended

. Table Table Table Table

Remarks CA82(1) | AB-2-(2) A 8-2-(3) A 8-2-(4)

EETE Simulation | Simulation | Simulation § Simulation
P8 —1*i4 Pl - PT P8 — P14 | P15--P21

' 83 Forecast for Population and Pr_oducti'on

The results of the simulation indicate that at feast the following three common points exist

concermng Baluclustan Provmce . :
(D) Re- dlstnbmton and controf of popu]atlon in the coastal area will occur, but the effect of

‘that'in the increases in GPP and GDP is nf:gllgible

_ (2) ThlS gmwth can be expected on the bas:s of an annual mean growth rate of GDP of 4. 64%

from 1978 to 1983 and of 6. 23% fo the year 2000. Though this rate is lower than the 7.0%
growth rite target of the F ive Year Plan initiated in 1978, it seems that the progress and re_sults
of the Plan in the future will be governed by the cconomic trend of not only Pakistan itself, but’

also the world.

'(3)_' _Lih'liting:thegmaximum cateh to 40b,000_:t0n=s/Year or reducing the rate of nioton'iiation

~ does little to change, the I'ong~term 'ﬁsh catch predicted in several cases, as shown in Table 8-4.

Table 8-4 I‘orecast of Fish Catch

(Umt thousand metric tons)

Case 1.

Case 2_

Year ‘ . C(1883 _ Case 4‘_“-_7#4
(1) (2) (1) (2) (H (2 D). (2).
1983 | 3711 14155 .395.7 {1 166.1 420.2 [ 190.6 | . 4448 _2i_5_.2
1990 583.7 11916 612.4 | 220.4 641.2 | 249.1 669.9 | 277.9
1995 | 820.1 {24235 852.3 | 274.7 884.5 | 306.9 916.7 | 339.1
2000 | 1,073.1 31:1:8' 1,109.1 | 347.9: '1,145.1 3839 i 1,181.1 419.8
2006 1,344.0 14304 | 1,385.3 | 471.7 | 1,3943 4807 | 1 394 3 | 4807
Note: (l) shows the catch for the whole country, while (2) shows that of the Baluchistan

vamce
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A c'onsidem'blé increase in fish catch can be'expécted if motor rization of fishing »ess'eie oh the
Baluchistan coast increases about 20% or more from the present {o 1983; their contrlbutlon to
the increase in GDP is also hlgmfzcant '

The results of the calculations for Gwadar are shown in Table 8-1, and a comparlqon tabie

" based on the year 1977 is shown in Table 8-5.

 Table 85 F uiure_.Ind_'ex of Population and ¥ isherieS

{Unit: in times)

Hem. o Balchistan Coast Gwadar

Population 1977-83 135 _ 132
| -90 1.91 182

. —2000 3.16 | - 2091
Fishermen - 1977-83 1.26 140
90 {150 1.85

L ~—2000 1.93 2.94
'Fishing Crafts 1 1977-83 | 3.02 339
{with motor) 90 | 4.31 4.94
S | —2000 |, 7.55 | 8.52
Catches - 1977-83 | 206 ' 2.95
-90 2.79 b 4.29

~2000 453 7.40

84 Forecast for CO:.;]StZ"ﬂI Shipping

Most of the commoditics and constiuction materialé used in GWadar are transported from
Karachi. Among them, wheat, a controiled commodlty, is tiansported by the National Shlppmg
Corporation (NCS), a semi- governmental enterprise Wheat is sold at a flxed prlce throughout the
country, with its trasportation cost born by the government. Some other goods, suited to the sea
fransport ‘but sent by truck presently, are e'xpeéted to be transported by ship after the
completion of the Mini-Port. '

For forecastmg the “coastal sInppmg, 1983 is the target year for the basic commodlty
consumptlon as stated in the Five Year Plau The plan uses the values ShOWn below:

whgat _ 125, 96 kg/person/yedt
others: 233 02 keg/person/year

((Unlt kg) rice: 30.32, pulses: 9.44, sugar: 32.42, vegetablu ghee 791 milk: 66.06, meat:
9.38, vegetables: 38.70, tea: 1.00, fruit: 33.71, cloth: 4.08) _

The regions suppiicd With_ goods brought to Gwadar include Gwadar City; Jiwani, and sur-
rounding towns and villages. The population of this region _Was 46,994 according'to the 1972
census, with 15,794 or 33.6% in the city arca of Gwadar. If this propotion is maintained, the
p_opulation’ of this region will be 6].;700 and 64,700 in 1978 and 1979, respectively, and is

—-8?—-



estimated to be 76, 200 by 198’3 usmg the preduted popnlatlon g:owth in the c;ty area of
Gwadar. '

(l) Wheat _ .

The record of wheat tmnspoxtatlon by NSC from Karachi to Gwadar and Pftsm from January
1978 to January 1980 is shown in Table 8-6. According to this record, wheat transported to
Gwadar totalled 3,300 tons for three voyages in 1978, and 4,099 tons for four voyages in 1979,

Wheat unloaded at- Gwadar is delivered to inland towns such as Sur, Pishukan, Jiwani and
Suntsar, as well as to the c:.it'_\,r area of Gwadar. From the coastal town of Pasni, wheat is
transported by:land to the towns of Grmara, Turbat, Tuinp, Mand, Buleda, Panjgur, and others.
This distribution is m:uch-b_igger than from Gwadar, with the unloaded quantity seven times
greater. Accordingly, there are mote sheds in Pasni than in Gwadar. By the data of wheat
tmnspmhtlon and the populanon of the area, the wheat consumption: per head in this region is
compared with the national’ target in the Five Year Plan, with the result shlown in Table 87. This
indicates that the wheat consum!pti'on of this region is only 50% of the target consumption.
Reasons for this low level are as follows:

1) The distance from Karac!u

2). The dlfflcuity in- increasing the frequency of voyages because of the rough sea in the

morsoon season and lack of berthing facilities
3) The dlfflculty in regular transpor tatlon service to nclghbourmg towns because of rough road
The cargo volume in 1983 is calculated with the assumption that the wheat coueump’non per
head will not chdnge until then:. .
76,200 persons. X 126 0 kg/person X 1/7 =4, 800 tons
This requires five delivery voyﬂges by NSC vessels. Here, it is (,onsuiered thdt NSC W1ll contmue
to ship whez_lt, using the same large vessels. Then, wheat will be unloaded from NSC vessel to
small boats or lighters offshore, and landed at the quay. '
(2) Other commodltles
- The cargo volume of other commodmes are forecast on the assumptlon that half the’ amount
1eeommended by the Five Year Plan for the forecast population will be transported by Shlp from
Kdmehl to Gwadar.
' 76,200 persons x 233, 02 kg/persons X l/’) = 8 880 fons -

Small coastal launches w1t11 a-‘gross tonnage of 100 to 150 tons are con51dered to be most .

suitable for shlppmg these commodities since’ the water depth of the planned quay is 3.0 m. If
the commodities are transported by boat with a maxirmum load of 200 tons (a gross tonnage of
130) the annual nurmber of call w:ii be:

8 800 tons ~ 200 tons = 45.



Table 8-6 Cargo V_'olu_lme“Carri:éd from K_arac.hi. :
(Jan. 1978 — Apr, 1979)

(Gnit : in"tons)

Name of Vessel Sailing Date from Karachi C?Sf%tf::;i?d ' Cafn;g:é:g?ed'

 Ziarat Jan. ' 1, 1978 - 1,100
Ravi Jan. 14, 1978 - - 7,000
Ziarat Feb, 11, 1978 1,100 -
Bhairab Feb. 20, 1978 - 5,000
Ziarat Mar. 11, 1978 1,100 -
Ziarat Mar. 27, 1978 1,100 -
Karotua Apr. 29, 1978 . - 7,526
Lalazar Oct. 31, 1978 - 4,775
Bliairab Dec. 7, 1978 - 4,508
Ziatat Jan. 24, 1979 1,000 -
" Panjnad ~ Feb. 1, 1979 = 57718
Ziarat " Feb. 6, 1979 1,000 -
Ziarat  Mar.. 4, 1979 1,099 -
Al-murtaza © Mar. 15, 1979 - 9,549
Panjnad Apr. 19, 1979 1,000 4,876
Shamas Jan. 11,1980 - © 4,200
Safina-E-Arab - Jan. 19, 1980 1,000 3,420
Rostomm : Jan. 30,1980 - 1,000
Total ) 8399 58732
Average Cargo per \;f'oyage 1,050 . 4,894

Source: National Sl\ippiﬁg Corporation, Pakistan

Table 8.-7 Wheat Conisu'mptio_n per Capita around Gwadar and Jiwani

Year

1978
1979

Mean

P.o'pulation Cargo Vol. Per'.'Cap'ita' {A) Mean (B) BIA
(persons) {ton) (kg) (kg) /4
61,700 3,300 53.5 1163 2.2
64,700 4,099 63.4 118.2 1.9
2.0

Source: National Shipping Corporation




8-5 Setting of Target_ for the Improvement Programme
8- 5 1 "[arget Year fm Programme
In respect to a request of the Pakistani Govel nment, the tdrget year of 1983 is sef, the same

as the target year of the Five Year Plan.

8-5-2 Forecast Fish Handling and Fishihg Fleet .

Number of . Number of

rl‘;?::iit Forecast Fish Handling . Fiéhing Crafts - Fisherinen (persons)
. %1 549 quer_f;d shiﬁs ' o

1983 : 60,500 tons/year . f}iiasla;?%oats 10’20?

Notes:

Forecast fish catch (1983): . 62,758 tons _
Subsistence catcl_l. 2182 kg x 10 207 persons = 2, 225 tons
Planned amount of handiing of catch: . 62,758 — 2,225 = 60,533 = 60,500 tons

*-1 Target of fish ‘catch by the govemment of Pakstan for 1983 is 50, 000 tons.
*_2  Mean fishermen consumptmn (qubsmtence catch) per person in Baluch;stan LOdSt in
1976, 1977 and 1978. (Refer to Appended Table A8-10.)
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Chapter 9 Development Programme
9.1 General

The followmg development programme has been formulated for the natural md socioeco-
'nomlc LO!l(i!tIOI]S of Gwadar elucidated in the plevrous chapter

(1) Gwadar W111 be developed as a central point for coastal f1shmg operations dlong the
_ Baluchistan coast. '

(2) At the same time, the establishment of a berthrng facrhty for the transpor‘mtron of 11vmg
commodities from Karachr will be included in the programme ' '

(3) Gwadar will be prepdred as the strategic pomt for regional development, with frshery as
its key industry. - ' '

{(4) For the initial phase of development, emphasis will be 'placed on the facilities related to
fishery. ‘

92 Selection for Optimum Site '

The_;ci'ty' of Gwadar'is situated on a sand spit, with beys located on both the east and west
sidefs of the spit. To the south is the Headland, over 100 m in height, which serves as an excellent
'st_ir_elter :from wave action for the bays, during the southwest imonsoon season. In selecting an
optimum site, the charficteristios of both bays were compared, as shown in Table 9-1.

The ooinparisorr of the bayé is naturally subjective. A 'st=udy of the various natural conditions
revealed that the éonditions of the East Bay are often supenor to that of the West Bay, there isa
_ smaller degree.of wave influence in the southwest mMOoNsoon season, and the littoral drift appears
' to be less. In addition, the ‘East Bay is more convement for exportmg the fish catch of Gwadar,

'the current flshmg grounds are closer to the proposed port and the center of the existing
'communlty is Somewhflt closer to the Bast Bay. For these reasons, the’ East Bay was selected for
I the location of the port facilities. The south side of the Bay was selected for the site, because it is

less affected by waves during the southwest MONSoon Season.

As shown in Fig. 9-1 and Table 9- 2 five aiternative port plans centermg alound the south srde
are compared ' : '

Plan—l h‘]S shghtly greater quantlty of speil, compared wrth the other alternatives, and
majntenance dredgmg will be required in the future, but the site 1s close to the exrstmg
commumty and all facrhues for the fishing port are concentrated dt one location. Desplte the
need for a small grab dredger and a duimp barge for maintenance dr_cdgmg_ in the project, the
constriction and operation costs are épparently the lowest. For these relas'ori, Plan-1 was adopted.

9-3 _Léyeﬁt for Port Facilitics.
9.3-1 Outline of Meteorology and Marme Conditions _
The layout plan for port fdcilities, partlcularly the groin and channel is prepared by

consrdermg the meteorology and the marine conditions near the tip of the groin. Details of the
natural conditions are described in Chapter 6 and 7. '
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Table 9-1

) Shelter of Wave

some distance
e

X

Comparison between East and West Bays
East Bay West Bay Remarks
1. Natural Conditions _ .
Winds NE Mdnsoon X : O
R SW Monsoon A A
Waves™ NE Monsoon X - O
| SW Monsoon A ' X _
Current” - oA _'No data in west day
Sea Bottom Materials. { Silt Fine sand |
_ . A A
Littoral Drift A X
Wind-blown Sand X A
‘Water Quality X O The water of the East Bay is
foul /because this Bay is mainly
put to use. ’
Soil Conditions - A - No data in west bay
Erosion - X e - B
‘Siltation {(access channel and basin) X A
Slope of Profile of Shore Sharp Gentle
) _Sdcia[(}ondit_ions _
Distar_u:e= to De:gtinaiioxas O ¥
~ (Karachi, Sri Lanka) _ _
- Fisfling;Groﬁlyd o X
E)@ist_ing Communitics ‘Near Far
'Hint.er_iar;d Wide _ Narrow
Reclamability A _ A
. Comparison betwéeii Nor-tli and North part South part -
. South Pagts of the Bay .
Waves o X
‘Water Depth Shallow far . Not shallow

Notes: Legend

O Good
A Normal
. X Bad
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() Current

The dlrecuon of the predommant cur1ent dmmg spring tlde is 260° at flood tlde and’ 80° at o

ebb tide {measured clockwise from the north), atd is almost parailel to the channel and the glom
The maximum cutrent ve]oc1ty of ‘the bottom layer (1 metre qbove sea bottom) is about 0.5 kt.

The permanent bottom layer current is mainly governed by the ocean flows. Thls maximum
ocean current is 0.03 m/sec, and is so slow that it may be neglected in compauson with tidal
current. :

(2) Waves
1) Yearly maxlmum waves . . ,
Siltation will be most severe when the hlghest waves occur (wave height: 1.5 m, period: 12

sec), and wave direction is about 80° to 90°. As the direction is nearly parallel to the groin and

channel the siltation is worst near the offshore end of the channel.
2 Wave durmg southwest monsoon
Waves in the SW monsoon occur very frequently ‘with a wave helght of 0.5 to 1.0 m; and

~period of 8 to 12 sec. These enter diagonally from the south, wrth an angle of 20 to 30° to the

center liné of grom and.channel. There is a possibility of srltatron due to sedmlent supplied from
sea bottom or from the channel srdes

3) Wave during northeast monsoon

Waves from 0.3 to 0.8 m in height and 6 to 8 seconds in period will enter from shghtly north
of the groin and channel, with some wave sheltermg effect by the groin expected

4) Wave breaking- ‘

The current within the surf zone varies, dependmg upon the time and place ThlS complexrty
is caused by circulations that flow clockwise and counterclockwise alternately along the Coast.
This means that the groin must:be built in the suif zone and offshore up to a depth of 2 metres.

3) Bottom materlals

“An 1ncredse n resrstdnce to the current by the cohesion ‘of sﬂty sand or sandy snlt is not
expected In the southcm part of the East Bay, the bottom materials are almost umform
throughout this area.

(4) Wind : : _
‘The probability of occurrence ‘of a ‘west wind is 1/4, and an east wind somewhat }ess Thus, -
preva1hng winds blow in an east west direction. .

9-3- 2 Layout Plan of Facrlltles
(" Quay ' ' :
~Because of the Headiand exceedmg 100 m in elevatron at the south side of Gwadar the_
direction of the steady wind near the pI‘O_}eCt site is west to east. In order that flshmg crafts and _
other vessels do not collide with the pier, the face hne of the quay is laid out in such a manner
that it pro;ects out from the land to the sea ina duectron almost equal o the steady wind. _ '
The seashore should be 1eft natural to prevent the wave reflectlon and thereby to keep the‘_ '

i basm calm
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1t: is g'enemtly'sei(_l that -the sizc of area shown in 'Fig. 9-2 is required as the first line area for

the quay.
Fig, 9-2 Width of First Line ‘Area
‘Faie line ofquau ' . -
B _ Width of first front area . R
i A ' ‘B L C .
- ///////////////////// ////////////
" Cross section of quay
WL
1izat “Apron | " Area fo:e . ~ Road - Total
g;ﬂ)iza dan ' Related Facilities
Y (A) ® ()
_ m : m Sl m ‘m
Quay for landing 3.-10 25 - 40 12 =25 | . 40 - 70
:Quay for: prep:ara'—. : .
tion for flshlng 6 - 10 15 - 20 12 - 20 _ 30 - 50
| operdtion - o : Co ‘ '
.Quay for rest 6 - 10 0 - 20 12 - 20 20 - 50

~ To provrde an area sufficiently. large for the functrons required for a flshmg p01t a quay
width of 70 m was chosen the largest of the sald w1dths Berths for fishing boats, coastal ship-
ping and small oil tankers are planned

(2) Groin and Revetment

The East Bay has a counterclockwise current and lrttoral drift with the sarme predomrnant
duectron so that the face lme of the revetment and groin are pIanned in east to west d]rectlon _
For providing a balance between the drcdgmg volume of future mamtenance dredging and a
decreaso in eonstructlon cost, the present ‘plan has; the tip of the grom extendrng up to a water
depth of 2 metres. Also, for preventmg rough water in front of the quaywali due to the mfluence

of waves along the grom a spur embankment extendmg perpendlcularly from the groin is planned '

_ for dlmrmshmg waves that may occur at that pomt

- (3) Breakwater (m the future)

CA bre'ikwater is’ ‘not’ 1ncluded in’ this plan srnce the mfluence of the mvadlng waves fo the

i frshmg port f'lcrlltres ‘seems to be neglrgnble Th1s 15 beeduse the proposed port site is located in a

protected region of the bay, and since a breakwater plan inay interfere with the long r_ange'

28,
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improvement’ of Gwadar,. For these reasons, the bledkwater will be studled or 1econs1dered.

dependmg upon the eon(htlons after openmg the port.

G Access channel and basm -

. Due to littoral duft even. with the pott protected by a_groin, 1t will be necessary that

dledgmg work shall mamtam the channe} and basin. Thelefore one 1mp01 tant conmderatlon for

this pleeet is- the’ ploblem of siltation. Plans have been . fomlu]ated with the w1dth of the 'lccess '
channel set at 35 m and the basin: at 200 m, but thele will be need for careful mamtenanee
dredgmg Por this reason, a snnphfle(l small grab dredger 'md dump barge have been meorporated
in the project for the futuie mamtendnee dredgmg :

{5) Facilities related to f1shezy :
To provide the port-with the general fum,tlons of a flshmg port, mlmmum requlred facilities
have been asmgned These include land for a market a refrigeration and treezmg p[ant land for

: ) oiﬁces and palkmg, and others. Only eertam facﬂmes will be loeated on the wharf (see Flg 9. 9)

-(6) Fuel SLlppIy facility -

At present, there is a trend towards IﬂOtOi‘lZﬂthI‘l of the fishing boats, thus an increased need
for keroscne. Also, it reglonal development further progresses around the flshmg poit, it seems
that land transportatlon of ‘oil, mainly by lotries from Karachi, will become less practical than it
is now. Thus, a small oil tanker berth, oil ‘tanks ‘and oil supplying equipmént are al} meluded in
this pian For fire preventaon and safety, tlns equlpment is located at the end of the pier.

(7) Facﬂlty for coastal shipping

Berthing faezhty is planned for hvmg commodltles from Karachi. Thls berth will be adjacent
to the. flslung craft berth. Though the presently operating large NSC shlps are not able to berth at
this facility because of 2 3 m water depth large hghters and small cargo boats will be able to use

this fac:hty

9- 3 3 Rev1ew on Locatmn of Constructlon .
. The proposed loca‘uon ‘of groin is based on the followmg evaluahon standards using the
results of investigation: '

' (l) Waves

The degree of mfiuenee of wave llelght is calculated from the data of wave height and
probablhty of occurrence of waves on the baSIS of a 5 step evaiuation using the followmg
formula: ‘ : - '
(Degree of influence of wave helght) = _
(Slgmflcant wave he1ght) X (Probabiiy of occurrence)

For wave duectlon a 5- step evaluatlon xs made usmg the. mc1dent angles of waye attack to the

* face lme of the planned grom That is,.a - wave commg para‘!el to the channel is eonsxdered best

and wave. commg with dngle of 90 o the channel is considered worst ‘
In makmg an overail review on waves, the wave helght mﬂuenee times the wave direction are
computed and illustrated in F ig 9.3,

-g7



(2) Ltlrtents : ‘ - _

‘Currents are generaiiy sepalated mto hddl currents and other currents (heleunfter called_
res1dual current) -and only the tldal current is evaluated here. The extremely variable direction
and velomty of the resl(lual currents, due to its mfluence from wind and offshore cuncnts (ocean
" current and othels), makes proper evaluation based on a short petiod of obsérvation 1mposs1ble

In ev'ihmtmg the tldal current the current direction, and velomty will be cons1de1ed The
cunent difection is equal to the major axis of the e]hpse of the mean current during spring tide.
" The’ veiomty and current dlrectmn are eva!uated in five steps beiween mmlmum and maxxmum
values. The' dlrectlon is, best if it is parallel to the face line'of the proposed groin and worst if it is
_perpendlcular Overall evaluatlon for tidat current is made by calculating the ‘current veloc1ty
score tnnes culrent dlrectlon score,” with the results shown in Fig. 9-4.

(3) Bed matenals . :

- The med1an gram size is class1f1ed as silt, as it is between 0.05 mm to 0. 07 mm in S1ze With

the medidn grain sizé not of significance, the most important conmderahon is that of sea bed

drift. A survey of the skewness of the sea Bed material in October, 1978 was compared with a -
recent survey, to. estabhsh the change in skewness and the areas of potential change. A 5-step
evaluatlon was made for each survey point, the result of which shown in- Flg 9-5.

It has been suggested that seasonal vanatlons in the grain size skewness as is the case there is
1ndlcat1ve of a potentlal for. change in the sea bed depth with the placement of an artificial
barner : .

In addztlon the dl‘lft of silts can result ina change in the depth of the bay, an important con-
s1derat10n for both seasonal varlat1ons and long term trends.

(4) Overall evaluation .

- Bach 1nﬂuence vatte for the wave, the current and the bottom materials of each survey pomt
is given a weighted balance that is, 3 for wave l for tidat current, and 1 for bottom materials.
The result are summed to make an overall score for each survey point. The results are classified
into five steps, with the overall evaluation compiled in Fig. 9-6.

9-3-4 _Plans for Mooring Facilities

nH Condltlons for Planmng
‘6 The quays for landlng by large gill. netters and for flshmg operatxons are set at —3 m, as,
' requested by the Pakistani Government ' ' '
o The landlng famhty for small fishmg crafts is set at —I S m,
o The gill netters ‘that have finished their operatlons or are preparmg for thelr fishing, will
anchor i in the basin. : .
o The' small flshmg boats WhlGl’l have completed thelr operatlons will make use of the
_ ' :natural seashore : e :
O "On the days when no ﬁshlng operatlons aré carrled out the gill netters will be moored in
' : double fﬂe at the mooring facilities of the port Small fishing boats w1ll make use of the
. seashore ' a : '

—9 88—
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o Small coﬁsfai launches :wili load and unload at the ';—3 m qﬁay, and willzl'l'se_ theﬁ basin for

anchoring.

9-3-5- Requil‘ed Lcngth of Moor_iug:Faciiiﬁes
The requued length of the mooring facility is computed as shown in Tablc 9 3 A total of 230
m of berthing chmty h':.s been planned for-large gill netters mcludmg 140 m for landmg
operations, and 90 m of the quay for preparations: Another 70 m has been planned for small
coastal launches. The rem'unmg 100 m has been planned for small fishing cr afts with 60 m for
the landing quay, and 40 m of the quay for prepardtlons for flshmg opetations. Also, 30 m of the
berthing facmty with a water depth of 3 m has been pianned for a small oil tanker at the end of
the pier. .
The types of ships envisioned for the design are given below:
(1) Length of bérth
1) Fishing craft
o Gill netters "
Water depth for'design: 1.5 mv to 3.0 m
G/T of vsing craft: . 310 26'G/T
Average G/T of using craft: _ 14 G/T
_ Size of craft: _ - : 20.4'm m length, 4.5 m in breadth
£ ' ' . 2.0'm in draft

: The Iength of one berth will be 204 x 1.1 = 22 2 m for along51de berthmg

o Small flshmg cratt

. Water depth fo1 the des:gn less than 1.5 m

G/T of using craft: 3 G/T and less
Average G/T of using craft: = 2 G[T :

Size of craft: : - 9. 9 m m length 2.3min bx eadth,

0.8 min ‘draft
The length of one berth willbe 23+0.9=3.2m for use with ships Ihied up in double

file.
2) Sinall coastal Iaunch , .

Water depth for design: C.30m

G/T of using launch: _ - 100 to 200 G/T

Size of launch: 100 G/T: 21.0 m in length, 6.3 m in breadth,
. .- 2.6min draft ' .
200 G/T: E 29. 0 m in length. ’7 4 m in breadth,

: : 3.0 m in draft '

Length of one berth: ~ 100G/T: ~ 30m '

200 G/T: - 35m

by

‘{n this plan, 35 metres for one berth for 150 G/T taunch has been adopted takmg

into consideration future deepenmg plans.
The required number of berths:is computed as follows:

—=103—
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- We assume that 150 day% per year, due to the monsoon season,: is éivailabl‘e' for o

n'lVlg'ltIOII . .
Requued days pel 101111(! trlp: T 1 days (4 days for trdvel F 2 dayq f01
' P unloading) S
‘Number of calls: _ 45 calls per year
Requiifed number of leunches:' . 4;)(0'6 -

Assummg that every three d‘lys opemtlon ‘from ‘Karachi to. Gwadar-is avatlable the
reqmrcd number of berth might be only one berth. However, cargo Wlll be shifted from NSC
vessel to l'trge lighters or small launchs offshore of Gwadar. Therefore the I‘B(]llll'ed number
of berths is two in this plan.

3) Small oil tanker

- Water depth for de51gn S 3.0m
DWT of using tanker: ' ' 200 DWT. -

Size of tanker: o . 27.7 min length, 6.4 m in ble'idth
o R 2.3 mindraft.

The length of one berth will be 30 m.
The required number of berths is computed as follows:

Planned fishing days: - . . = - 300 days per year
Fuel requir_ed at'Gwa_dar!per-day: 100 ki :
Fuel required at Gwadar per year: 30,000 kl -
Required days per round trip: . .5 days (4 days for travel + one day
o ' _ for unloading)
Annual navigation days: 150 days
Number of calls: : ' ]50 days = 5 days --30 caHs
' ' ' 30,000 _

' Required f berths: —
Required number of berths: 3 %20 0

Absummg that daily operatmn from Karachi to ‘Gwadar is. avaaldble except in the
- monsoon season, the required number of berth will be only one berth on ‘the planT As oil
capacity of tanks is 400 k! (for four days), when thefe. is a temporary shortage of oil, land
_transportation by lorry shoiu_l('l. be v'ailab_le'. In addition, during periods when the oil tankers

cannot operate, fishing aetivities will also be curtailed, and o#l use wiil drop. -

9-3 6 Plans for Groin 311d Revetment - :
‘The plans for the grom and revetment are foxmulated w1th the followmg conmderat:ons

(1) In the East Bay, the countercloekwisc current 1s predommdnt 50 1t is coneelvable that the
dIrBCthH of llttoral drlft is also the same.

(2) The port entrance will be to the east, ‘the d1rect10n of vesse] traffic It.is expected that' '
there will be in ‘the: periphery of the port entrance some wave surges from the ea';t “but it may :
be assumed that the effects of the surges will be’ reduced as they 1pproach the sxte planned for '
-the quay. If the penphery of the port entrance is enclosed by a breakwater the se'iwater in, lhe o
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area hemmed m by th(‘ bmnkwwtm w111 beeome stagnant, "md the littoral (luft across the port
may shoal the access channet and the basin,

- Theretfore, the breakwater in the periphery of the port entrance w111 be planned after comple-
tion of the project, after con<;1deratlon of the degree of the wave surge.

(3) The groin will be extended to a water depth of 2 'm: The total length of the revetment
and groin has been set at 1, 530 m.
A set of navigation aids will be mslalled '1t the tip of the groin.

9- 3- 7 Access Channel and BRasin
~ (1) Ships for the design
Large gill netters: 22.0m'in length, 4, 8 m in breadth 2.4 min draft and 26 in G/T

(2) Width of access channel
1.5 times the !cngth of the ship (L) for the demgn
1.5L=1.5x 22.0 m = 33.0 m. The channel width is set at 35 m for this plan.

{3 Wldth of basin :
The width of the basin has been 50 'manged that there will be an enough area for the passage
and moormg of fishing crafts behind ships moored in double flle
1) Double file = {average ship length + clearance) + average ship length + water area

oceupled) = 2L + clearance + water area QCCllple 2 x_22,0 m+220mx02+22.0mx 1.75 %__%;;
g86m - ' ' . :
2) Passage o . IL=1x220m=22.0m
3) Water’ area for ship maneuvering: 2L=2x220m=440m
4) Swing mooring: : 2x(L+ 0.9 in) = 456.0 m
_'5) Total: . 1)42)+3)+4)=198m = 200m

{4) Navagatmn aids o . .
Buoy llghts will be installed at the entrance to the access channel and at the corners of the
basin.

9-3-8 Ofher facilities
(l) Small dredger . _ . .
A small g;ab type dredger and a dumpmg barge w111 be built for tuiure mamtenanee dredgmg

(2) Road o _ .

The trunk road in the port area will have four lanes with a total w1dth of 15 m, and will be
provided. with dralmge The road perpendzeuldr to the trunk road, and the apron in fr ont of the
quay will be: 10 m. in w1dth

(3) Pdlkmg area : :
A par kmg area w1th a w1dth of 10 m w111 be Lonstrueted behmd the revetment



9.4 Plan for Fishery Related Facilities

9.4-1 Conditions for planning
(1) A cold storage facility will be located cloee to the prepamtlon quay to facilitate fmhmg

operatlons Co

{2) The water supply facilities will be designed so that water will be prov1ded by a new’
{)ipehne connected from proposed site to a water supply tank of the city water service.
_ (3) For refuelmg, two 011 tanks md a set of refueling faCﬂlt]BS to supply oil for flshmg craft
WIII be provided. o

(4) A fence will be set up along' ‘thc boundary' of the site of the fiéhing port, for coﬁveﬁience
-of administration of the fishing por(. A gate and a guardhouse will be set at he boundary of the
site. : .

(5) The sites for various fishery related féoilites will'be secured by developing leveled ground.

(6) A smali coastal refrigeration ship will be built to transport frozen goods to Karachi.

9.4.2 Capacity of fishery relafed facilities _

St'andard‘Hari_d'ling per Day

Lai‘ge_ gill netters: _ . 36 ships x 6 tons per ship per day = 2 15 'foxls 'oer
. day - ‘ . o '
Small fishing boats: 210 ships x 1/6 ton per boat pef day = 35 tons
' o _ _' per day ' .
. Total: ' 250 tons per day

Judging from the records of 1976, 1977 and 1978, fluctuations in the  fish catch are -
" significant varying with the month as shown in Fig. 9-7 aﬁdA’ppcnded Table A 9-1. A check of
the total of two consecutive months to eliminate extraoroinary peaks in fishing productivity, the
~ season of the greatest fish catch was from ‘August to December in 1977.

The tatio between the a\ierage monthly catch for thésé ‘ p'eak' five months and the average
annual catch has been computed for analyzmg the average daily and monthly catch On the
assumption that tlm ratio may also be used in ‘'the: project target year of 1983 the average
monthly catchand the average daily standard h'mdllng have been computed as follows:

Average monthly catch in peak f1ve months of 1977: 7,358 tons

- Annual catch in 1977: 64, 348 tons
Coefficient of concentration in the peak months 1/8.7
Annual catch in the target year: : 60,500 tons
Standard handling per month i in the target year: - 60,500+ 8.7 = 6,950 tons
Standard handling per day in the target year: 6,950 + 25 days = 278 tons

There will be months in the busy fishing season when the I'aciIities:may not be able to deal
with the fish catch, but the standard handling per day has been set at 250 tons as a balance-

between the productive 'md stack fishing seasons.

(1) Fish marke_t
Handling capacity of fish per square meter of fish market: 100 kg/m?

~107—



‘Size of mall\ct rcquued 250 tons * 100 kg/m? = 2,500 m
One steel-framed 115!1 market bulldmg, measuring 20 m x I25 m is pldnned

. (2) Temporary, Shed (for storage of containers used for the lrans_port of fish): One building §
with a fl’oor space of 2,000. m? will be constructed. '
(3) Cold stomge and f;eezmg f‘lCll]fle
a) lee making f‘luhty
'The supply of ice per cl.iy will be the same as a quarter of the daily tomnge of fish
caught b_y the large gill netters (see Appended Table A 9-2).
. Ice making capacity' 215 tons x 1/4 = 50 tons '
b) Ice storage facility '
The capacity of ice storage per day shall be twice lhe dally ice making cap'mty
lce storage capacity: 100 tons at -5°C
c) Cold stor‘age facility
It is assumed that the required cold storag(, voiume wﬂl bea qudrtel of the tonnage of
fish catch per day, with a storage capacity of four dayq :
250 tons x 1/4 x 4 days = 250 tons at -5°C (qee Appended Table A 9 2).
d) Freezing fa(:lhty
Daily capamty of ireezmg Shrlmp.‘, dnd lobsters
The propornon of shnmps to the total fish catch of Gwadar in 1977 and 1978
i 270 tons + 33,960 tons = 0.037 or 3.7%. : ,
The share -of shrimps and lobsters in the standard handling of 250 tons per day: {%
250 tons x 0.037 = 9. 25 tons
The quantlty of shnmps to be frozen is assumed-to be a quartex of the ddﬂy catch or
2 tons/day 'Ihe storage capacity of the freezer shall be sufficient for 20 days catch.
The fleezmg quantlty 2.5 tons x 20 d'tys = 50 tons at —25 °C -
(4) water supply fac;htws
" The 1equned water supply is 200 tons/day (see Appended Table A 9-3).
(5) Refuéling'f&cikifies
a) Refueling
Refueling per ships per day for large glll netiers
Horsepowes: : 120 HP
Fuel consumption per HP
hour: ' 0.19 llters/HP hour (in ndV]gatlon)
0,10 Ilters/HP hour (in f1sh1ng opelatlon)
. Average operation hours/trip/ship. . 2 days x 8 hours = 16 hours (in navigation)
per 15 day trip: : : - 13 days x 16'h_0u’rs = 308 hours (in fishing
U i operation) : &
Refueling/frequency/ship: ~ 0.36 kilofitresf15 days (m ndvxgatlon) k.

2.5 kllolﬁres/ 15 days (in nawgatlon)
Total 2.86 kl/15 days
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Refueling per iday.

Numbu of flshlng crafts to he 1efuel1ng 36 ships -

Refueling per day: ' 36 qlupq x 2.86 kI =100 kl

b) Oil storage
. The oil storage should be enough for four days or four times the daily fuel

requirement.
100 ki/day x 4 days = 400 kI | o
Two 200 ki oil tanks will be installed on the compound of the oil storage facilities,
and oil will be piped to the quay valves tor oil supply. (T'wo oil tanks, each 12 m in
diameter and 2 m in height). o

-9-4-3 Other facilities
(1) Administration office
A two-storied reinforced concrete building with a total floor space of 800 square meters
will be constructed.

(2) Fence and guardhouse
A fence with a length of 1 020 m, a pate and a guardhouse with a total floor space of 50
square meters will be constructed.

3 Power distribution and hghtmg facilities :

' The ice making, ice storage cold storage, and freezlng facﬂlt}es w111 be powered by an on-
site generator.’ Power distribution lines for the area of the ﬁshmg port will be installed with
electric lamps at necessary places. Electric power will be supplied by surpIuS power ‘generated
from the refrigeration facility.

(4) Public toilet : _ _ :
Two buildings with a total floor space of 100 square meters will be constructed.

{5) Land for ﬁelhtles related to the fishing mdustrv . .
About 8.4 hectares of ]and will be developed for use as the site of the various flshely
related facilities: menttoned above, plus a commermai area for the sale of flshmg gear food and

other good, a site for.a m‘nme production f’lbllCdthl’l plant a nei drying yard and a storage’

yard.

9-4-4 Layoui of facilities
The details are shown in Fig.s 9-8 and 9-9.
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. Chapter 10 Construction Plan
10-1 General . _ , ' -

In conformance with the sc_ale:.and layout of Mini-Port facilities described in Chapter 9:
Development Programme, the actual conétruction plan is presetﬁed in this chapter. As already
described in detsil in Chapter 6,‘it was found but_by the Jjapa'nese St'udy Team that the proposed
site has poor soil conditions, in particula'r a low sfr'eﬁgth’clay surface layer. For thisreason, a piled
whar{ structure was adopted, after examination of the potential;s_trué'tural method. Also, in the
execu’tibn of the construction v&ork the most critical point of caution will be that most of
mateuah are not of adequate quahty for constructlon except the 1mp01ted steel and the local
cement. '

-Also, constructlon ‘michinery suitable to the scale and scope of the consiructlon work may
not be.available in Paklstan, so except for ‘a few items, it will be necessary to bring most of the
heavy machines and marine ‘construction equipment from foreign countries. A construction plan
is described in this chapter, with a special focus on these probiemé. '

102 List of Facilities

.Faclili.tiés included in the construction plan are listed below.

Name of

Class Facilities Principal spéciﬁcations '
. Port Facilities Wharf : | Piled wharf: 470 m long, mcludmg 370 m long quay (3 m deep) and
+ | 100 m long quay (1.5 m deep)
o The wharf transition from land to sea is 100 m long (flpl&p work)
" Basin’ Area: 112 100 m? (including 97,000 m? for 3.0 m deep portion and
_ 15,000 m? for 1.5 m deep portion)

Channel 35 m (width) x 1,430 m (lcngth_)
Revetinent 500 m Iong‘ston&qound with parapet and coping
Groin | - 1980 m long stone-mound and 50 m long spur with coping

Ancillary facili- | Fenders, mooring posts, lamps
ties of quaywall :

Navigation aid | One lighthouse, light buoys

Apron _ 12 m wide concrete slab

Land reclamation | 28 300 m? '

Roads Total of 6, 300 m? with aSphalt penetrat:on pavement -
Parkingarea .~ | Total of 4,600.m* with gravel paving

Maintenance Nonpropellmg grab type with 0.8 m? grab capamty 80 m* self—

dredger propclhng barge .
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Class _ Name of Principal specifications
Facilities S

Fishery related | Ice plant lce-making capacity of 50 tons/day
facilities . . Iee- stormg capacity of 100 tons

Freezing plant Freezing capacity of 10 tons/day
: SR Storing capacity of 50 fons

‘Refrigerator Capacity of 250 tons

Auxiliary facili- | Generator, building, foundation for machmes and bluldmg, fuel tanks,
ties of plant water supply facilities

Fueling 400 kl for ships o

facilities

© Water supply | For ships
facilities

Refiigeration 100 gross tonnage, amount of transport is 50 tons/ trip
ship . e _

.Also, for calculating the construction cost, the following items are inciuded in addition to the
construction purchasing anid installation of the above facilities: .

a) Temporary works required for the construction

b) Transporting and towing cost for ships, materm]s eqmpment and plants and marine

transpmt insurance for them

c) -Engincering and supervising fees

IIowever the foltowmg items are excluded from the estimation of the constructmn COS'E
which may be required for the work, but will be separately handled for reference:

a) -Prlce escalation

b) Import tax ~and duties -

¢) Insurance relatcd to work (msurance for construction and third pqrty)

103 Deéign Conditions

10-3-1 Elevation

1) _Land_re_clamation Présent water depth: 0 to 1.2 m' height of fec]amatién' 3. OI m
2) Whart : - Present water depth 0 to 1.2, m; height of crown: +3 0 m; design
: ' i water depth 3.0m (l 5m pdrtmlly) o

© 3) Revetment ' ‘Present water depth: 0 to. 1.2 m; height of top of copmg +3 0 m;

height of top of parapet: +4.5
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' 4) Groin’ R Present wé’tpr depth: 1.2 o 2.0.m; helght of top of copmg +3 0
: m; width of crown: 6. Om

5} Basin - Present water deplh Oto 1.3 m; des;gn water depth 3.0m ( 1 Sm
partially); width: 200m IR

6) Access channel Present water depth: 1.3 to 3.0 m; des1gn depth 3.0 m;width: 35

‘ . n :

7 Draft of shlps 'Gfllnetiers 2.4 m; Sallboats 1. 0 m

Note: The altitude of the reference B.M installed by the Japanese Study Teamis 43,422 m.

10-3-2 Natural Conditions

{ 1) W'we
- The significant wave hmght is assumcd tobe 1.5m w1th a period of 12 sec.

(2) Current S
The maXimhm speed is assumed to be 0.25 mfsec (0.5 kt).

3) Tldal Levels
T1dal levels obtained by the Japanese Study Team are as follows
HWL :  +2.29m
MSL.: +1.28m
LWL : +0.27m

(4) Seismic Coeffu,lent
As descnbed in Paragraph 66 (ealthquakes) of Chapter 6, 2 horizontal seismic (,oefﬁclent of
k;, = 0.1 will be applied in this area in consideration of the importance of the structures. :

{5) Soil Conditions , o ;
The angle of intetnal friction of backfﬂhng is assumed to be ¢ = 30 A cohesion Of ¢=20
“t/m? is assumed for existing ground in a certain depth.

10-3-3" Load and Allowable Stress
(1) Surcharge: _ 1.0't/m? non‘ha:lly, and 0.5 15/11‘12 in seismic case -
(2) Residuat Water Level: +1.0m

(3) Allowable Stresses of Steel: _ :
Kinds - . -~ Standards " Codes Allowable stresses

) ~ Steel pipe pile JIS A 5525 STK 41 1,4_0(')‘ kg/cm?
Reinforcing bar ~ JISG3312 ~  SD 30 1,200 kgfem? .
Ordinary stecl JIS G 3101 SS 41 1,400 kgfem?
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Howr;ver, allowable stmses shown dbove can be increased by a maximum of 50% when
LO!I‘;I(ILIH]}:. short-term loading, such as emthquakes '

(4) Altlowable Stress of Concrete : .

In consideration of difficulty in obtaining gbod aggregate for concrete and difficulty in curing
of concrete under high temperature conditions, design standard strength of g,s = 180 kgfcm?
and allowable stress of 60 kg/cm shail be used. Allowable strebs can be increased for carthquake

using the same methocl as steel.
104 Structural Design
10-4-1 Wharf

(1) Sclection of Stru(,ture
As clarified recently by the soil mvesngdtron conducted by the J apancse Study Team and
stated in detail m Paragraph 7-5, soil conditions of the proposed site for the wharf are poor,
where soft clay stratum with unconhned compressmn strength of about qu = 0.4 kg/cm exists
from the sea bed to a depth of 10 m or more. The depth at which strﬁ c}ay stratum dppears also
varies among the boreholes. The s'terbility 'lgainét slip if a vertical wall type wharf were built on
. this soil is- poor, and its salety factor is 1.0 to 1.1 in the ordinary ‘case but drops to 0.7 for the
_ sersm;c, case, whu,h means that a vertical wall wharf (gravrty or steel sheet pile type) cannot be
appiied to this sxtc In addition, some problems are ant1c1pated in applying other methods such
as soil 1mpr0vement which could increase ‘the strength of clay

‘A p]Jed wharf is the inost suitable structure for this site, con31der1ng the existing sorl '

condrtlons A plle jetty extends from the landfill shore f’]CIhty, permlttmg a shallow slope of the
landfill. to msure stabﬂlty against circular failure (see Fig, 10-4): At the Mml—Port a minimum
berth depth of 3 fin is mdrntdmed with the wharf rising to +3 m. .

The safcty factor against circular failure of a vertical wall on this srte is shown in Fig. 10—

(a).

(2) Structure of P;]ed Whart
' Consxder;ng strength EVeNness in quahty, ease in handimg, and workabrhty of piles, steel pipe

'are the most dpproprldte piles. Even ihough coTi osron is antrupdted since these piles are used iin .

sed water this will be no problem by adding a thickness for allowance against corrosion, by
Consrdermg the dTandl amount of conosron and the life of the pier, and dddmg the resuliing
thlckness to the minimum steel thickness rcqmrcd for the pile strength When the life is 30 years

and annual rate of corrosion of external surface of steel pipe prl_e 0.1 mmi, a corrosion margin of -

3.0 mm will be sufficient, and additional painting or cathodic protection will not be required.
The pile 'cqp_s', the beams, and :the slabs of the stiperstrUctere should be reinforced concrete.
However, as aircad_y stated in Paragraph 10-3-3, since the proper fine aggregate is not available in
the vicinity, and weather conditions for concrete plaéement are not good, then the allowable
compression siress for design shall be no more than 60 kgfecm? . Typical sections are shown in
Figs. 10-2 to 10-5. '
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10-4-2 Groin

(1) Stability against Circular Failure _
The subsoil along the face line of the groin, as well as the wharf, is soft clay to a ccrtain

_ depth and is not favourable for banking. However, the stabmty of the bankmg against circular

failure can be assured by keeping the gradient of the slope at 1:2. The dlagram of the St’lblllty is
shown in Fig. 10-1 (b). : .

{2) Settlement

- The consohdatlon eettlement of the ground afte1 banking can be calcu]a[ed by followmg
formula:

where S @ Settlement in a layer between h and h -+ H in depth
e; - Void ratio of seil under the normally consolidated condition
e, ¢ Void ratio of soil after banking
oz Depth below sea bed . ‘
Accmdmg to the results of laboratory tests,’ the mean values of ey and e, are 0.70 and O 65
respectlvely The thickness of the ldyer to be consohdated is estmlated at 10 m. Using: these

- values and the formula above we calculated the probable final settlement as 0.30 m. Tlus value is

small for settlement by consol1dat10n

-(3} Armourmg Stone for Revetment and Grom

l) Matenals to be used :
Of the shelly limestone obtamablb in the Headland, each hmestone should have a welght '

greater than I ton. From the tests conducted by the Japanese Study Team (‘Sept 1979), the

mean appareut specific gravity of the shelly hmestone is 1.93. Thls is about the same value of the

specimens examined by the WAPDA. :

(Reference) Water and Power Development Authority Wes't ‘Pakistan “Gwadar Fish Harbour

Material Exploration Report”, November, 1973.
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2) Requircd"unit ‘weight of stone

o H
KD(S, - 1)3 colo
ivhere, W Mlmmum welght of stone (1)

Tr: Bulk density of stone in air (t/fm3)
Sr: Specitic gravity of stone in respect to sea water

e Angle of slope -
- H: Significant wave height to be used for design' (m)
. Kp: Constant to be determined by fu'mom‘*i:n;,;7 stone and
damage ratio
Actual values are:

g 1.93 . 1 |
T = 193,85, =——=1.87, a = 26.6 (:tan""z— JyH=1.5m

_ _ 1.03
therefore, '
< 193 x1.5° = 4.95 |
" Kp x 0.87% x 2.0 _ X KD

Concemmg constant Kp, a value of Kp equais 5. I correspondmg to a'1% to 5% damage ratio as
proposed by Hudson wilt be used. : :

-'Fhe requlred we;ght of stone is given by W = 4. 95/ 5.1 ='0.97 tons. Thus stones heavxer than
I ton shiould be used as armourmg stone. The above calculatlons are made for the case where the
waves reach perpendlcularly to the mound However, accordmg to this pro;ect the wave direction i is
considered o be approximately parallel fo the groin, so that the wave force may be Ieduced
accoadmcrly No adjustment will be made here since’ the proper dngle ol 'wave attack is still
unknown Thus armouring stone is considered to be appropriate if each stone is hcavzer than 1

ton. . . .
{Reference) RY. Hudson Laboratory Inves‘ugatlon of Rubble Mound Breakwater, Proc. ASCE,

Vol. 85, W.W.3, 1959,



Fig. 10-1(a) Diagram of Circular Failure (Quay Wall)

R
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Fig. l.O-l(b) Diégram of Circular Failure (Gfoin)
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' 10-5 Fishery Related Facilities

The outline of fishery related facilities, such as‘ice making, freezing, refrigerating facilities,

and a refrigeration vessel is shown below.

10-5-1 Ice Making and Storing Facilities

1) Ice plant -
Ice making capacity:
.'l‘ypc: '
Weight'of block ice:
Production cycic:

Rate of block ice production:

- Power required:

2) Ice storage
Storage capacity:
Cooling method:
Storing temperature:
Power required:

3) Floor area of building:

50 t_onﬂday

‘Rapid ice making

150 kg each
3 hours x 8 cycles
47 blocks/cycle x 8=336 blocks/day

140 KW

100 tons

Natural circulation system
-5°C

15 KW

13 m x 20 m = 260 m?

10-5-2 Freezing and Cbld.Storage Facilities

1)  Freezer
Freezing capacity:
Freezing method:
Freezing temperature:

Power required:

2) Cold Storage 1
Ca'p:{-?:it)f.:df 'col_d storage:
Method ‘of'cooling:
Outdoor air temperature: '
Refrigerating tem perature:

- Power required:

 3) Cold storage 11 _

- Capacity of cold storage:
Method of cooling: '
Outdoor air tgmperatur%
Refrigerating temperature:
waéf required:

4). Fléor area of building:

lO-tOﬁSIday_ ' -

Forced Circ’uiation sysfe;n :
4206_C (mein); ~40°C (lowest)
70 KW; re.;fri'gerator

I5 KW'; unit cooler

50 tons _
Forced circulation system
+33°C (mean)

~25°C

20 KW; refrigerator

5.5 'KW; unit cooler

250 tons

Forced circulation system.
+33°C

-5°C

30 K.W; i‘efrigerator

11 KW, unit:.cooler
15m x 35 m-= 525 m?
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10-5-3 Water Cooling Facilities

- The tollowmg cooling facilities will be needed for coohng the eqmpment shown above

 Required cooling capacity: 450,000 Kcal/hr
Volume of cooling watet: 1,500 litres/min (90 m? /hr)
Recj'uircd make-up water: ' 22.5 litres/min (1.35 m® /hi)
Type: : Cooling tower method, Required power: 1.5 KW x 2

Circulating pumps for cooling water: 45 m® /hr, 5.5 KW x 2

10-5-4 Power Plant

" Total power required for the equipment shown above is about 330 KW. However the capacity
of the power plant should be 500 KW in consideration of efficiencies of motors and ioad factor .
of 85%. Outline of the power plant is shown below. -
1y Generator unit driven by diesel erigineS' 250KW x 2

Cooling method of diesel engines is to be air of radiation cooled.
2) Fuel tank :

Fuel sufﬁcwnt for operatlng ‘the power plant for one week will be stored in the. t'mk
.. Tank capac1ty : - 20m? .
3} Floorarea of building: - 10 m x '10_ m = 100 m?

10-5-5 Refregeration Vessel _

Gross tonnage: ' 100 C/T
Dimensions: - . 30.00 m(L) X 6.20 m(B) X 2. 30 m(D)
Crew: . ' 8 persons
Speed: 12 knots
Fish storage: - ' 130 m?, 50 tons -
‘Main engine: o 800 PS
Generator: _ 170 PS x 130 KVA x 2
Refrigerator: 2KW x 2, 11 KW x 2

10-5-6 Water and Fuel Supply Facilities

(I) Watel Supply Fac;htles

1) Wate1 supply pipeling for ice plant and flshmg bOdtS
Capaclty of water supply: 30 m?/hr
Method of water supply: By gravity from tanks

_ Pipe diameter: 100 mm

?2) Pipeline for taking sea water (water-for cleaning) -
Capacity of intake: 10 m? /hr
Water Supply pump: 1.5 KW
Pipe diamcter: 50 mm.
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{2} Fuel Supply F.acili'rieq
1) Fuel oil pipeline and equipment

Unioader from tanker: 3in. Smlpll, loading arm wnth '30 m“/h: capamty
Loader to fishing boats: 3 in. simple loading arm with 20 m“/hi capacity
Pipe diameter: “80 mm

2) Storage tank .
Tank capacity: ' 200m® x 2

10-6 Construction Meth_'od
10-6-1 Materials
(n Filiing and Stone Material

il Fl[lmg material for reclamation and groin
Of the cap rocks in the Headland, sound ones should be crmhed to make each wmght less

than 500 kg Thls material is available in the form of a relatively thin layer in a. w1de area of the
Headland, so that this material gasily can be collected by bulldozer. A' major portion of the

Headland material consists of white kaolinite-like soil or mudstone but this cannot be used smce
it is soluble in water. S(nl from sea bed is useless since it is S1lty or clayey. On the other hand,
desert sand is too fine and cannot be compacted eftsﬂy enough for heavy machmery Thus, the
use of desert sand is not desirable.

2}y Armourmg nnteual for Broin,

In some part of the Headland sheily hmestone is avallable only the hard’ shelly hmestone

' should be crushed to about 1- ton weights: This material lies at the norfh frmge near the east end

of the Headlanci, and at the south of the hghthouse. Blastn_lg will be necessaly for quarry.mg this

material. Since fhis 'mat'er'ial is likely to be ﬂbradéd. if Ibadg by wave’ Strikes‘ repeétedly pe'riodic

supply of armour  stone may . bﬂ' : rcqulred ‘As an alternatwe scheme f01 armour stone, ‘use of
1rreguial concrete blocks may be effective. However; such concrete blocks dre not advantageous
with respect to cost and r{,habﬂity in quality, since good aggregate is not available here, and

© curing of concrete is very difficult in this h]gh -temperature dry regiort.

1) Rmd mdtertals ' . . .

For a road base and subbdae erushed stone of the Head]and 01 gravel Hr the n01th of
Koh-e-Medj, is adequate. For screening, the fine portlon_of Suntsar material —smaller than 5
mm-— or the crushed stone of the-Headland, is appropriate.

4} Cobble for machine foundatlons
Suntsar gravel larger than 40 pun is piobdbly appropriate for tlns purpose
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(2) Councrete Materials

1) (,emeni _ .
()lduuuy Portland cement or su]phdte Tesisting cement, m‘mufm,tured in Paklstan will be
used. If a cement meets the stdn(lard requirements, and is new and stored dry, either domestic

or imported cement may be used. Both are available in Kanu,lu

2) Coarse dggregates

Only the aggregates ‘taken at the Suntsar grdvel (lep031t should be used. Since the. aggregdte
contains flat shapes anr:l harmful materials, such as mud, Caimtc and clay balls, these
chamciemhcq should be taken into COI‘ISIdBI‘dthH for actual use. The quantity is suff1c1cnt for the
concréte volume of this project (refer to (,hapter T for detalls ).

3) Fine aggregates _ .

Two aggregate typcs are considered, that taken from the north s1de of Gwadar City, and the
Suntsar fine aggrepgate. ‘Each has shortcormngs for example, the formei haq many ehells while the
latter contaius many mmute partzcles For the best avaﬁable fme dggregdte the sand of Gwadar

- smaller than 2.5 mm may be mixed with sand of Suntsar greater than 1.0 mm, but this is

excessively complicated for on-site work. Test mixing shall be conducted for both sands, and the
best mix plopomon shall be used for the pro;ect

(3) Steel 'Matcria'l '

. 1) Steel pipe piles '

Plles shall be imported, smce they are not manufactured in Pakistan.

2) Other steel matenals o ; _ :
Steel material, such: as remforcmg bars and structural steel, is manufacturt,d domestlcally '
from 1m1)01ted raw maten'lls or scrap, and is available in aklstan Howevel if such matenals dre

: mtended for use as main structural members without certtﬂcahon ‘the strength and mechanical

propernes of the steel material must be tested to confnm sathfactory quahty, before they are

used
10-6-2 Construction Machinery and Vessels

(1) Construction \/Iachmcry .

In Pakistan various constructmn works for roads, bmldmgs and so forth have been carried
out recently, and comtructlon machines such as bulidozers, shovels, trucks, concrete plants and
crancs have been used. :

‘However, the quantity of these constructlon machmes is not sufﬁcwnt for lhls project, and
most” of them are imported and are very expenswe Thus it appears to be very difficult to
procure within Pakistan a iargc number of construction equlpment for the long period requlrcd
for this project, so that it is appropriate to consider bringing most of the machines from Japan or
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‘other foreign oountny However, transporiation cost for construction eqmpment is very high, so
that it is necessary to review all posibilities of procuring these machines within Pakistan or'from
neighboring countries priot to construction..

(2) Construction Vessels: L _

The Port of Karachi owns 'some construction vessels such as tugboats, crane barges: and
dredgers, and utilizes them for nmnwveung ships, h*mdlmg cargo, and channel maintenance..
Except those stated abovu construction vessels are almost ;mpossﬂ)le to p;ocure for this project.
Thus, it is inevitable that the vessels are brought from Japan or another countly

1 0—6-3 Labour Forces

Most of labour forces avﬁilab!e in Gwadar are engaged in fishing. In addition, the only
construction labourers available arc unskllled ‘ .

On the other hand, the construcnon labour f01 cein Paklstan is relatively strong, and ordmaly
labourers -can be easily found. Skﬂled wmkers familiar. with civil work machmely, and road,
bridge and bu;ldmg c,onstructmn, also .can be secured. However [abourers, crews and divers
capable of marine works are few. Thus, the followmg cons;delatlon_wﬂl be necessary in securing
the labour forces required in this project:

" Local Workers: ‘Labourers . ‘
Skilled and semi-skilled labourers (masons remforcement workers,
Carpentors operators eic. ) S
Foreign Workers: Skilled labourers (divers, crew, scaffolding men)
Engineers '
Supervisors

10-6-4 Transportation of Construc.t_ioh Equipment and Materials '

The transportation to Gwadar of the construction vesscls anc;l‘_m.achi'nery‘-from foreign
countries, and the bringing of construction materials from" Karachi, has many problems that must
be co'ns&dered, There is no port facility in Gwadar at présen_t.'ln addition, the road between
Karachi and Gwadar is v'ery rough, so t]lat_trlicks can IL!].l: but trénsp_orting;trai'lers loaded with
large construction hlachinery is very difficult. It is important to transport a large number of
consfruction equipment and maf_efials quickly_aﬁd safely to Gwadar, so the Japanese Study Team
recom_mends the following transportation method:

n T:ranspo'ltation of construction vessels -

"~ Towing of constructlon vcssels such as dredoers pile-driving barges, and pontoons by
_ tugboats directly from Japan or another fore;gn country to Gwadar. is difficult in view of sal"ety
" and economy T hetefme the least expenswe and the surest method is to load all constructlon
_ vessels: on a Ialge -size” submerg1ble barge, bring it offshore of Gwadar sink it by floodmg with
‘water, ‘and pull off the construction vessels. Materials, such as steel piles, can be loaded on
ponfoons, ' ' ' ' .
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(2) Transportat:on of construction m‘lchmery . :
For transporting construction machinery, 11: is recommended to slup the machmes on cargo
vessels offshore of Gwadar, unload them to pontoons using derricks and a floating crane, trans-

port them to shorcling, and unload the niachinery on the beach.

(3) lnmspon of construction materials procule(l in Pakistan
Matcndis such as cement and teinforcing bars procured at Karachi can be trdnspmted by

cither land or marine shipping.
10-6-5 ~Exccution

(1) Principal facilities and mam works .
The principal facilities to be Loustructed ftnd main Works to be executed aré shown below:
[) Groin and revetment r1pmp work, armour stone work, concrete work
(parapet, coping)
2) Piled wharf -.--- soil excavation and replacement, driving of steel pipe piles,
~ bulkhead (I_fwshaped.blocks), concrete work (beams and slabs)
3) Land reclamation -« filling work
4} Access channel and basin - ... dredging work
5) Roads .- asphalt penetratlon paving
6) Parking area ----- grével"paving

As listed above, the main works related to the comtructlon of port famhtles can be 013351f1ed
nto rlprdp work, filling work armour stone work dredging work, pﬂe—c}nvmg work, concrete

work, and pavmg work.

(2) Quant:ty of wo:ks
The quantny of the main work by facnhty is shown in Table 10-1.

(3) Basu: conceptlon of constructlon methods ;

11 the pr0]ect ared are few rainy days, and times ofhlgh wmd of 10 m/s or more oucur only
inﬁeque_ntly. On the other hand, sea condmons affectmg the (,ons.tructlon work, such as high =
waves, may occur during tnonsoon. Also, due to the insufficient experience of the domestic
laborers in marine work, foreign workers will be essential. Thus, 011—1_and work must be selected as
much as possible, and marine work lirnited to indispensable items, and kept to minimunm.

{(4) Outline of consti'uction methods for main facilities is as follows:
1} Prepamtlon ‘and temporary work |
Followmg preparation and temporaly work is xeqmred for the execution of this prmect
a} Preparation
Ordering of construction materials dl]d eqmpmcnt and dehvermg them to the site.
Contracting formgn and domestic labourer. o
b) Tempdrary work
Field office and accommodations _ _
Warehouses (material warehouse and explosives warehouse)
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4)

Workshops for steel rein forcing bars and concrete forms

Constraction roads '

Water supply and drainage

Electric power supply

Storage vard for machinery
Revetment and groin work .
a) Riprap.work

. Rock materiats ripped and excavated by bullclozc: in the Headlind wﬂi be carried by

dump trucks, placed in the reclaimed area, and compacted by bulldozer. It is desnable to
pertonn the riprap work in a stage as C'uly as possible, in order to create a clam water area for
subbequent piling and dle_dgmg work.
1) Armour stone work

I-ton rock taken by blasting in the Hedc!ldnd wnll be tiansportcd by dump trucks, E Jtich
stone will be mstd]led on the revetment nibble mound usmg a crawler uane For: the groin,
armour qtones WIH be installed using a crawler crane on pontoons, since the w;dth of groin is
not: suftlclent for the crawler, and crowding of the riprap work shall be prevented. Pontoon

'mstdllation should be pelformcd under the direction of a diver.
) . Concrete work

Plain concrete should be cast in plac,e for the coping and parapet.
Piled wilarf
a) Excwat!ou and replacement .

Sail excavation should be. done with a grab dredger after drwmg steel p;pe plles the soil
is replaced with sele(,ted fill matenal dumped from barges '111d cranes.

b) Driving steel pipe piles . : o . _

“Steel pipe piles should be dnven l)y p1ie duvmg bargc w1t11 a diesel hammer since dnvmg
from land is difficult. '

c) Bulkhedd _ .

Dumpmg of .the foundation stonc wﬂl be done hom land, 1f poq&ble but partially from
the sea in order to shape the designed Slope The deB of the 11plap must be leveled by dlvers
in advance. The retaining wall is an L-shape, and is installed aftel producmg blocks.in a yard
Backhllmg must be done immediately after installation of the wall. -

d) * Concrete work . _

For performmU cohicrete work, thelc are two methods; elthcr the pile C’ip is cast in phce
and the beams and slabs are instatled after fabication in the block yard, or all portlons of the
structure cast in place. '

In the case of Ldstmg m place all portlons of the concrete the tide would cause mdny
problems and thc quality control is d;tﬁcult "Il1erefore 1nstd}lat10n after’ plecclstmg ‘the
beams and slabs in advance in block yard may be desuable In addition, since the’ labourers '
will be unfan_uim with marine ‘construction, it is undesirable to choose the cast in place
niethod, : o ' '

Land reclamation work

Reclamation work will’ be performed exactly in the same imanner as rlprap work for

revetment and groin, and carried out at the same time,

—132—



S) Dredging work for acoess channel and- basin
For dredging the aceess channel'and basin, cither a grab dredger or.a pump dredger can be
used, but a grab dred;_,er is more suitable for this project because of the cohesion of the soil
and volume of earth to be dredged The channel and basin shall be dredged slightly in excess
of -3 'm, to insure an "tdequate safety factor against an unevenly drcdged sea bed The
dredged sponl will be barged offshore for dumpmg

6) Roads : _ _ _ .
Crushed. mbbdsc materlals will be laid, levelled, and compacted by bulidozer, the

pavements _madc_usmg ‘the asphalt penetration me'thod, and roads finished by rolling and
compacting by macadam roller.
' 7 Parkmg area
The parking area will be pived with gravel. The base matcrial should be levelled and
Lompactcd by bulldozer and roller.
.8) Others '
For fishery related fa(:}ht;es such as the ice plzmt the cold storage and refngerahon plant,
the ‘machines will be imported, and the piping, installation and building construction work

perfornied at the site.

(5) (.onstructlon Mdchmely and Vessels
Construction machinery and vessels required for thls plO]eCt are shown in Table 10- 2 which
is arranged fo utilize each machine in accordance w1th the work schedule stated in prev1ous

parégfaﬁhs. :

. (6) Labour Plan - ‘
) The 11umbc1 of wo1kers and engineers reqmred at the peak time of ihlS pro_]ect are shown in
~ . Table 10-3.

' (7) Comtructlon Schedule . Co
_ About two years scem to be necess’uy for this (,onstiuctlon prOJect in vnew of scale of
constl uction. Its ttme schedule is shown in Tab[e 10-4. In tlns case, the cntlcal works are the

'npxap work, the reclamation work, and the armour stone work.
10-7 Con’strubﬁo_h Cosf, ‘
10-7-1 Estimate Conditions

Construction costs are estimated basing. oh the ‘following Cond.itions:
1) -Estimate of construction costs is based on the prices of 1979,
2) Unit prlcos of construction materials and labour wages are based on the data obtamed
thlough the site survey.
3) For 'ciomestically prod:uced materials to be carried from Karachi, the transportation expenses
to the construction site are included,
43 Import materials are assumed to be brought [rom Japan for which transportation costs and
insurances have been estimated. ‘
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~5) Construction ‘machinery and construction vesée_]s are assumed to be brought from and
‘retumed to'Japan after completion. Thus, round-trip tl'al‘l!SpOI‘til.tiOI_l expenses and insurances
rare included in the estimate. : '

6}, Taxes such as import duties and enterprise taxes are not included.

7) Land rent and COll]peIISdthIl for land dcqmsmou teldted to this project are not included,

8) Insurance premiums retated to’ the work are not mcluded

G) Rates and prices are Pakistani rupee for local currency and Japanese yen for foreign cur:ency

10)}Exchange rates between Pakistani rupee, Japanese yen and US dollars are assumed to be as

follows: .
$1.00 USD = Rs 10 =¥200

-10-7-2 -Construction Cost

The construction costs for the Mini-Port of Gwadar are as follows: (Breakdown for éach

~ facility is shown in Table 10-5)

N _ . 1,000 yen $ USD
(1) Prep;n‘a_tion and temporary work: ' ;159,5000 ‘(= ' 795,000)
(2) Port facilities: - | 2,838,300 (14,191,500)
(3) Fishery related facilitics: | 1,028,200 ( 5,141,000)
(4 Enginéeﬁng & supervising: 170,0:00 (  850,000)
" (5) Physical contingency: 304,500 ( 1,522,000)

TOTAL — - 4,500,000  (22,500,000)

Tt is Jeqmrcd to add a price escaiatlon to the above construction cost If 30% escalatlons for
three years is assumed the construction cost will be 5 850 million yen ($29,250,000 UBD)
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Table lO-l. Quantities of Main Works

Rubble

L

Kind of Works ; :
Armour . : Base
- ; work or Pile Concrete : Asphalt N
Quantity |t | stone | il | Cwork | course | e ent| Dredging
’ - * tion A : :
Facilities ) m? m? piles m? m? m? m?
Groin 1 ;030 m 78,800 20,200 1,300 2,300
Rovetment 500m 23,300 | 3,100 1,350 900
Transitional part of wharf . 100 m 4,400° 500 250 400
-3.0m. Lo 370m 51,700 216 3 0.(}0 34.400.
Steel'pipe piled wharf : . R >
~L.5m : . ;
Steel pipe piled wharf 100 m : ; _“’000 63 800 7,500
Land 28,300 m® | . 112,200
Access channel and Basgin 160,000 m? © 321,000
Road 630 m _ 3,200 8,800
Parking Arca 4,600 m? 1,7‘00'
Total 281400 § 23,800 | 279 | 6700 | 8500 [ 8800 1| 362,900
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Table 10-2 Construction Equipment

Name

Number

_ Spociricmioai . Remark
l?;ump Truck 11t - 20 Stonc work
Bulldozer 21t 4 Ditto

Ditto 141 2 Ditto
Wheel L:oader ‘ 2.1m? 5 Ditto
Backhoe 04 m? 1 Gravel deposit
Crawler Crane 40t 2 f\rmouring
Crawler Drill  Air Consumption 10 cmn® 2 Stene quarry
.]I:mcl Hammer 20 ke 2 Ditto
C.bmpressor 10 lﬁ’ 2 Ditto
Portable Crushing Plant 40 t/hr t Concrete aggregate
Concréte Plan 0.5 m? . 1

" Engine Generator 100 KVA 1 : .:Crushﬂr ‘

Ditto 20 KVA N Conéréte plant

Agit:ator truck 3 n_13. . 2| Cé:;crgie work

. Con:crete Pum'ping‘Car 60 m‘3 /hlr 1 D_itto .
Macadmi; R'oi!cr. 10t 1 : Ro_a(i.'ctflnpac_tion
Truck 11t l P So.ii \Evo.rk.

Ditto: 41 1 bift'o
u‘g".'P"""'“”i“s Grab Dredger 6m’, 860 PS ‘ t .‘[I)r‘edgjng:
Selt'—l.’.i-op.elli.ng.l"'iouting Windlass 5 t, 90 PS.' 1 . Di{f:(J
Dump Buige . 36{] m.J | 2 _E Diﬂo
Tug Boat . 451, 3UOlPS_- 1 bit;o

Ditto 50t,350PS 1 Towing
E-‘]oatiné Crane with a Diesel Hammer 50 t, 300 PS 1 Piling, lif.ting
Flat Barg.c :Sdﬂ t 2 Anmour Stone and Pipﬁ Piles

Ditto . 200t i 'Bo.nding a Crawler Crmic
Diver Boat 4.9 t; 30 PS 1
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Table 10-3 Labour Plan

Local (personﬂ:s) '

Foreigr (persons)

Operator
Driver .
Driller
Mason

Carpenter

Scaffoldiﬁg man

Steel worker
Welder
Mechanic
.Labour
Diver

Crew
Foreman
Engineer

" Supervisor

Total.

15
24
8
20
15

6 2
10
3

4 2
85

3

8 15
10

'8

2

208 - 32
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Table 10-5{ 1) :Cmfstructio:n Cost

(¥)

Unit: in thousang ¥

Local Currency Foreign Currency Total
Facilities Unit |' Quantity Unit Unil . Unit
Pricc| Amount | Price| Amount | Price| Amount
Preparation and Temporary Works 48,800 110,200 159,000
Temporary Buildings LS i 31,600 51,800 83,400
(office, lodgings, warchouse etc.) _ o ]
Macl‘nncs, Electricity, Water Suppiy_ LS \ | ,200 5,100 6,é00
Equipment
Temporary Road L.S | 16,000 53,300 69,300
Port Facilities .1 470900 2,367,400 2,838,300
" Revetment m 500 | 76 | 38,000 ‘ig4 | 92,000 260 | 130,000
Transitionat Part of Wharf m 100 | 69 6,900 | 161 16,100) 230 | 23,000
Groin ) m 1,030 9§ 98,900 334 395,500] 480 | - 494,400
1S mWhatl  (Pier) m 100 § 228 22,500 | 805 | - 80,500(1L,030 ! 103,000
ditto ('Bulkhcad). m 100 12 7,200 298 29,8001 370 37,000
~3.0m Wharf  (Pier) m 370 | 240 88,800 | 830 | 307,000{1,070 | 395,900
ditio (Bulkhead) m 370 | 83 30,700 | 300 [ 124,700[ 420 | 155,400
- Land Reclamation m? 28,300 1.3 36,800 5.2 .l47,200 6.3 184,000
Dredging of Access Channcl and Basin | m? 321,600 | 0.2 64,2001 L0 { 321,000 1.2| 385,200
Road m 630 5.5 3,5001 135 8,500 19 ©12,000
Parking Arca _ m? .| 4600 | 03 14001 0.7 3,200( 1.0 4,600
' Navigation Atds, Ancillaries . L5 1 3,000 17,200 | 20,200
Vessels for Maintenance Dredging LS 1 o 66,000 66,000
Towing Construction Crafts LS 1 504,000 504,000°
: TransPoitallon of Construction Ly ' ) 69,00@ 254,600 323,.600.
Material and Equipment ) : o
Fishery Related Faeilities - 144,800 883,400 1,028,200
Ice Plant, Refrigerator and Cold S c S
Storage Facilities (Including Cooling LS I 90,000 500,000 . 590,000
and Generating Facilities) ' . : .
Water Supply Facilities LS 1 4,800 . 16,000 20,800
Qil Supply Facitities L.S 1 25,000 ) _10,000 35,000
Refrigeration Vessel Boat 1 © 220,000 220,000
Transportation L.S 1 25,000 137,400 162,400
" Engineering and Supervise LS 1 © 170,000 170,000
Physical Contingency LS 1 57,500 24’}'.,000 304,500
Total 722,000 3,778,000 4,500,000
Contingency (Priéc Escalation) (%) (30) (220,000) ) (1,130;000) (1,350,000}
Grand Total (942,000) (4,908,000 |(5,850,000)

Amounts in pareatheses are based on the assumption that the rate of esealation is 30% per three years.

—139-



Table 10-5(2) Construction Cost ($)

Unil; in USS

Local Curcency | loreign Currency Total
~ Facilities Unit | Quantity | (. _ Unit] Unit
Price Amount | Price Amount | Price Amount

Preparation and Tmﬁpora:y Works 244,000 551,000 795,000
Temporary Buildings ;

(oflice, lodgings, warchouse etc.) LS ! 158,000 259,000 4]7_’000
hﬁiac_i_tines, Electricity, Water Supply LS 1 6.000 ?_'5‘500 '31,500
Equipment . i _

Temporary Road LS 1 80,000 266,500 346,500

Port Facilitics _ 2,354,500 11,837,000 | 14,191,500
Revetment m 500 | 380| 190,000 920/ 460,000 1,300| 650,000
Transitional Part of Wharf - m 100 345 34,500 805 80,500 1;150 115,000
Groin m 1,030 | 480| 494,500 (1,920] 1,977,500 2,400 2472,000
~1.5 m Whatf  {Pier) m, © 100 [ 1,125 112,500 (4,025 402,500 |5,150) 515,000
ditto - (Bulkhead) m 100 | 360| ° 36,000 £,490] 149,000 |1,850| . 185,000
-3.0 m Whart  (Pier) ' m 370 | 1,200] - 444,000 4,150 1,535,500 |5,350] 1,979,560
ditio (Bulkhead) m 370°| 415 153,500|1,500| 623,500 |2.100{ 777,000 .
Land Reclamation m? 28,300 ._ 6.5 184,000 26 736,000 | 325 920,000
Dredging of Access Channel and Basin | - m® | 321,000 1] 321000) 5| 1,605,000 6| 1,926,000
Road f 630 | 27.5| 17,500 67.5[ 42,500 95| 60,000
Parking Area _ m? 4,600 { 1.5 7,000 35f . 16000| 5[ 23,000
Navigation Aidsand Ancillaries L.S . 1 " 15,000 SG,GUO 101,000
Vessels for Maihtgnance Diedging LS 1 _ 330,000 330,000
Towing Construction Crafts - LS 1 2,520,000 2,520,000
l"rz}nsl‘wrtau'on ot:Construcnon LS \ ‘345&90 l',273,00.0 1,618;000
Material and Equipment . ) ] )

Fisheries R.elated Facilities 724,000 4,417,000 5,141 ,G{_J(] .
Ice Plant, Refrigerator and Cold 3 L . s
Siorage Facilities (Including Cooling LS 1 450,000 -2,500,000 2,950,000 -
and Generaling Facilities) o . : )
Water Supply Facilities LS. i 24,000 . 80,000 104,000
Ol Supply Facilities LS I 125,000 50,000 175,000
- Refrigeration Vessel Boat’ 1 1,100,000 .1,100,000
Transportation LS - 1 125,000 - 687,000 512,000

Engineering and Supetvise LS 1 250,000 850,000

Physical Contingency LS 1 287,500 1,235,000 1,522,500
“Total | 3610000 | - [18,890.000 " 22,500,000

- Contingency- (Price Escalation) . | () (30| [(1,100,000) (5 ,650,0@0) (6,750,000)'.

Grand Total

(4,710,000)

(24,540,000}

(29,250,000).

Amounts in parentheses are based on the assemption that the rate of escalation is 30% per three years.
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Chapter 11 Development Effects

11-1 General . : _ .

As described in Chapte'rs 2 and 3, at present no facilities for a fishing port existdespite the
vital':fishing_activities that a_re'taking place in Gwadar, which is the most renlote}y located in
Baluchistan Province, the most__underdeveloped; province among four provinces in Pakistan. it
is very elear‘tlmt developing a Mini-Port in this rural district will greatly contribute o \the_
promoti'on of fishing industry as well as the regional development, and development effects are

considered 1o be immieasurably high. As such the dncot devclopment effects conmdeled are hsted .

below.

(D Asa 1esult of development of the Mml-P01t and its related famhtles flshmg boats will be
able to berth and discharge their catches, and replemsh themselves with ice, water and fuel thus
mc1easmg their operating efficiency and expandmg their fishing time. This will contribute to the
improvement of fishing 'produotivi'ty in the region; at a time when there is a trend towards larger
and motorized fishing boats, the availability of a modein fishing port will greatly accelerate the
increase in fish catch and increase the protein =supply in the region and in Pakistan,

(2) Through the arrangement of an ice pldnt' refrigerator and fefrigeration'Vessel the export '
of a Iarge quantity of highgrade shrimp via Karachi will become possible, which. will contribute to

securing of more foreign currencies through expmtatlon

"(3) Oecasionaliy 150~t0h class coastal steamers sail along the Makran coast, birt they do not
call at Gwadar due to the lack of a port delllty Smee these steamers will be able to ber th at the
proposed Mini-Port, it w111 aceeielate the use of coastal ehlppmg 4$ major means of trdnsporta‘uon
for the basic hvmg commodltws in pldce of truck transport Wthh is 1rregular and expenswe

(4) At present coastal trade vessels of Nat10nal Shlppmg (‘orporatlon (NSC) eall at Gwadar
three or four tlmes a-year .to supply whedt Though these vessels will be unable to approach
Gwadar because of their draft even afte1 the development of Mlm—Port largel barges may be used

" than before for cargo handlmg in the offmg and they can perfoun unloadmg afte1 berthing, so

that cargo-handling t1me can be reduced and thus reduce the anchorage ddys of the vesse]q and

save in operdtlon cost.

In this chdpter the four ltem'; llsted above w111 be tredted as direct effects and numerlcally

: analyzed as benefits within the allowable range. However, indirect and spread effects. from the

development of the Mini-Port are consmerable, and should be considered.

'11-2 Analysis Assumptions

In performing an analysis on the effects of the development, the followmg premises are
made: '

* (1} The development effect will be computed as the diff'e_reiice between the case where the
Mini-Port is operating and the case where there is no port facility at Gwadar. The analysis

assumes the facility has a 30 year life.
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(2) Fish catch and the number of fishing vessels in- 1983 are as projected in Tq'ble 11-1, based
on Table A 8-2. '

Table 1 lul. Farecast 6f Fish Catch and Vessels

Fish Catch o ' Flshing Vessels

Project {tons) , Powgred Vessels | Non Powered Vessel Total
With port 62,760 | 549 421 ' 970
Without port| 32,270 355 : 615 970

(3) Based upon Table A 8-2, the population of Gwadar in 1983 will be_26,_0()0.

(4) Prlces used for the ca]culat:ons of costs 'md beuef;ts are deBd on the pnces of 1979, but

ﬂsh prlces are based on 1978 costs.

(5) Cost benefit "umlysm will be made for the pro_lect life of 30 years from 1981 the year
scheduled for the beginning of the nwestment to 2010.

.1 1-3 Cost:s and Bénefits

" 11-3-1 Costs
The scope of the costs 1ncludes the constluctlon cost of the M1m Port (Port fa0111t1es and - '

flshery related famhhes) cosis reqmred for mamtenam,e mamgement and operatmn of the

' tacmtxes ’md costs of the other related facﬂl‘ues

(l) Construction cost : :
The ‘construction cost estimated in Paragraph 10 7~ 2 wﬂl be used that is Rs 225,000,000

in total A physu,dl contingency is included i in this total but price escalation is not.

Tablé 11-2 Cost (1)

Construction cost | Physical Contingency ‘ Total,

Rs 209,775,000 ks 15,225,000 Rs 225,000,000

{2) Man‘sgement mdmtendncb (111(1 operation costs .
The annual management, maintenance and operal:on costs of the Mlm-Port are as
follows: | .
D Management 'md operatlon costs mcludmg pcrsonnel expenses  and mlscelldneous
expenses for the port facilities '
2) Maintenance and repair costs including mamtendnce dredging cost for the port facilities
3 Opemtlon costs including fuel cost, maintenance and repair cost, pcrsonncl expenses, and '
facility renewal cost for the fishery related facilities, excluding the refrigeration vessel ‘ '
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Table 11-3  Cost (2)

.| Managenment and | Maintenance and Operation Costs for| -
operation Costs| Repair Costs for Fishing Related Total
for Port | Port Facilities Facilities
Facilities :
Rs 222,000 . | Rs 1,139,500 -~ | . Rs 6,45&,5‘00 : Rs 7,816,000

(3) Costs of other relatcd fa0111t1es _ . :
In addition to the port facilities of this Muu—Port constructlon and purchasing costs of Rs

25 000 000 will be needed for other related facilities, which include the construction of a fish
market, a temporary storage shed, an-administration office, a fence and gdte, roads, a parkmg
area, fr'eshwa'ter tank and piping, fork lifts, trucks and other vehicles, ship building and 1'e]$ai1‘
~ yard, etc. In'addition to the construction cost there will be required an annual maintenance and

management cost of Rs 1,250,000.
11- 3 2 Benefits

The four major dcvelopment etfec‘ts alrcady stated have been qudntltatlvcly analyzed. The

annual benefits are tabulated as shown below:

Table 1 1-4 _ Benefits

' Benefits.”from increased fishin'g production ' Benefit -

(L) -Nai_londl economlc beneflts ohtamed

from the increase in fish catch . Rs 12,030,800
(2) Benefltg ohtalned_by exporting T
' shrimps via Karachi Rs 8,800,000
Sub-Total o | - "Rs 20,830,800
Be:nefii:"s'_' from transportation of daily Benefit
commodities .

(3) Benefits by transport of basic
subsistence commodities by

_small cargo boats ' : Rs 3,060,606

(4) Benefits by wheat transport u51ng .l '
NSC's coastal vesgsels Rs 33,000
Sub=Total, D 3,093,000
“TOTAL - - -  Rs 23,923,800

‘As clearly 1ndicated in Table 11-4, the natlonal economic beneflts expected to be obtamed
from *the ‘Mini-Port development are mostly related to flshmg production, not an unexpected -
result in view of character of this project. However, one of the outstanding features is that the
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projected benefit through the e_:kport‘__ of the shellfish is relatively high, _ .

This suggests that, as a policy for promoting future fishing, it is important not only to
“increase the gcnenl fish catch, but also to more aggressively pursue the catching of qhellflsh due

to the high export vatue of this product.
' Concerning the benefits relatéd to the tmnspmlahon of daily commodmes its total benefit
appears small but cannot be 1gnored since it will bring about the utilization of this Mini-Port as a
coastal traffic port, in place of the irregular service of the land transportation presently being
used for the daity commodot:es _ '
Beneﬁt calculations have been conducted based 'on the following considerations.

(1) National econoriic benefits from fish catch
Based upon the actual records of fishing act1v1ties in 1978 (catch 24,125 tons, saibs Rs
54 490 ,980), ‘the increase of ‘gross income from flshmg is estimated, staltmg from 1983. The
benefits are calculated by deducting the increment of invested cost, in accordance with the
method showu below:

Benefit (B):
B=Gl—C
GI=Q,-P = Q,"P
C=C.—C,

where GI : Increase of gross income
C: Increment of invested cost o
C, : Invested cost without the Mini-Port
Cy : Invested cost with the Mini-Port _
P Avefage:‘ price of fish ' :
Q, : Fish catch without the Mini-Port
Q, : Fish catch with the Mini-Port

Applying thc model case where a “Rdchm” ‘type fishing boat w1H be Opmated on a
one—day trip deiS, the dnnual invested cost is calculatéd by u‘;mg average gross mcome fishing
boat building cost, fishing net purchase cost, engine purchase cost, life of boat-and engine, and
interest. o _ N : N
The fequired cost per' fishing boat, oonsisting of fue_ll cost,lmainténance and repair cost,

capital cost, and crew’s share, is calculated for all powered and sail boats.

(2) Benefits obt’aioed by exporting s}lﬁml)s via'K'lrachi
- In (JW'ldai' the average pelcentagc of shellfish to'the total fish catch has been 3.7% for
1977 .and 1978 This percentage is estimated to be about 3.0% for 1983, Since fishery statlstlcs
for 1977 and 1978 mdlcate that the export quantity of frozen shrimps is 22% of total sherlsh_
production (by fresh \veaght), the same percentagel is assumed for the export of frozen sh_cllﬂsh,-
aod the _benefit is calculated by déd_ucting the production cost in Gwadar and transporting cost

.,bet_weén-Gwadar and Karachi from the export price:
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(3) Benefits fl om transport of basic commondities by small coastal ldllHCl]G‘i
Presentty,. commodmes other than wheat are trcmsported by land. After the deveiopmult
of the Mini-Por t; they shall be shipped by 150 ton coastal launches, which can berth at the port.
The annual livilag'colﬁihodities to be transported, such as food and cl'othihg but excluding wheat,
ate projected at 8,880 tons, as shown in Paragraph 8-3 “Forecast of Coastal Shipping”. Then, the
transportmg cost is calculated for truck transport and marine transport, and the difference

' bet_ween these two costs is found and used as the benefit.

(4} Benefits from wheat transport by NSC’s coastal vessels
- As mentioned these vessels will not be ‘able to berth at the Mini-Port, but llghteis of
laf'ger size than previously used can transfer cargo from the vessel to the port. In addition, cargo -

‘handling time can be reduced since these b':lrges are able to berth for unloading, so that the

number of days at- anchorage can be reduced accordingly. Thus, the reduction in operation costs
of coastal vessels can' be used as a benefit.

11-4 Economic Effects (e’vahlation)

The cost benefit analysis for 30 years, from 1981 _to _2:010, performed on the basis of costs
and benefits derived in the previous section indicates that the Internal Rate of Return is 3.8%.

‘This is.an extremely poor return‘in terms of an economic industrial project.: However, the port

will bring forth not only measmable direct effects, but also an extremely large number of indirect

“and spread effects, as stated below. In addition, the Mini- Port is not strictly an economic pro;ec,t

the true objcctlve is to a531st in the social and economic development of thls region, by means of
the development 01‘ ‘the Mini-Port in Gwadar,

'11-5 Spl'ead Effects

In ‘lddltlon to the (lnect benef“ is ol the Mm1 Port, other eflects deserlbed here dlSO should be

_ oons,ldered

(1 The construction of an’ ice plant and cold stmage W]ll faise the quahty and freshness of

- the fish, whlch w1ll contrlbute to an mcrease 1n fishérmen’s income as a rcsult of 4 rise in tr«:h

pnces ‘and an expansion of domestic comumptlon of fish.

(2) It'_ls expéctéd that prlva_te investment of fishery related facilities in Gwadar will oce'ur,

~and the quality of dried and salted fish will be improved by a modernization of facilities, which

will ‘also promote the production of canned foods and result in the expansion of domestic
consumption and the increase of exports.

(3) An mcrea.qe in exports wxll contubute to the seourmg of more foreign currency, ‘and
expansmn of domestlc consumptlon w1|l increase the people s protein supplies.

(4) The port development will contribute to the stahle supply of living oommodltleq and
induce stability in the commodity pr:ces '
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An additional spread effect is that the role of this Mini-Port is extremely 'important for the
development ‘of Baluchistan Province, and in particular Gwadar Clty If no port (Ievelopment is
made, fishing as main mdmt,y will. bccome stagnaled, transport dnd supply of lmng conimodities
will continuously experience difficulties, it will become difficult to cope with population
increase, impr'ov'enit;nt:s in the living standards of the region will be inhibited, and the economic
gap between Gwadar and other regions will be widened., _ . .

Gwadar is geographically isolated from other towns in the province, dl](l it is said tlmt the city
is socially isolated. However, the deve]opment of the M_ml«Pmt will expand the marketing of fish,
“and create closer relationships with other areas, thus stabilizing and reducing social tensions. Both
economically and socially, the effects of the development of the Mini-Port are great, and can
imiﬁcasurzibly contribute to the advancement of Gwadar, Baluchistan Province, and Pakiﬁstan.
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Chaper 12 Administration of - Mini-Port

12-1 General .

In Gwadar, the (levelopment ot a Mini-Port is needed and has been long overdue as it can
serve as the foundation for the local fishing mdustly and livelihood of the c1ty In order to fully
explmt the facilities which will be developed for this Mini- POIt its control and management are
exeeedmgly important. : S .

This Mini-Port, as it eounds is small in scale. The 1113]01 conslderauons for the port are how it
may be ef fectively utilized by fishermen, who are the primary users of the’Mini-Port, and what
kind of system of control eltd rri_'anagemerit should be created. As things ujow stand, fi_shermen
make free use of the tﬂiural shoreline for their ope’rltioné The Mini-Port, when its construction is _
completed, will function best under management controls and rules. Tn ’lddlthll there is a need
to work out a system by which fishermen will be encouraged to make posmve and effectwe use
of the Mini-Port without problems.

12-2 Management and Operation

In respect to the eontroi and management of the M1m—P01t thls e‘hapter w;ll make use of the

' (,laSSlfl(,dtIOIl spec;fled in Cnapter 9. The facilities to be developed are categorized as “‘port

facilities” and “flshery related facilities.”

12-2-1 Port Facilities © -

The port faCﬂltICS Wthh COIISlb[ of moormg dellithS basm groin, etc., are baetcally pubhc
and nonproﬁt in character as they will be used not only by vessels 1e]ated to’ fishery but by

* coastal vessels carrying living commodities. In order that the port functlons may be maintained in
' the mOSt desirable cond1t10ns with a fair managcment itis demrabie for the empowered local
: admmlstrative body to take direct charge of the control ‘and management of the port.

At present this Mlm—Pmt “project is under the JUIlSdlLthll of the Ports and Shlppmg ng as

‘a federal government progect Upon comp]etlon it will be put under the contro! of the Fisheries:
Department of Baluchistan Province. It is expected that a mdnagement ‘office will be established

as a field agéncy of the Provmma] Fisheries Department for the Mini-Port’s (,OI'ltIOI and manage-
ment, L

The followmg hnes of contlol and management may be enumerated $0 as to mamtam the
port facilities in optlmum COildltlD}l at all times, to ensure Safe ship entries and depar tures and

smooth cargo handlmg

(1 Control of slup entnes and depal tures and COO!’dII‘ldtl()n of berths
(2) Coordlndnon of and gu]dance on, work on the apron

(3 Mamtenance of order in the port

(4) Guidance on the security and cleaning of the port area

(5) Maintenance and repair of port Facilities

{6) Maintenance and dredgi_ng of channel and basin

(7} Administration on statistics
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(8) Offrce administration, such as’ general affairs, accounting and control of the office build-

ing
A standard organization for the execuhou of such cont1ol and mmagement is given below:

(Orgs_mi:za:ti'on) ' (Administrativ_e work assigned)

e Control Division _ :
Administrative work related to ), (D and (8)/

Director SN Business Division - _ _
Administrative work related to (1), (2) and (3)

Dredgmg and Repairing Division
Administrative work on (5) and (6)

Presurr}ﬁbly, ho significant difficulties should be encountered in carrying out the above lines
of businees. In 1‘eSpeet to fish_ing vessels zissocjated with (1), (2) and (3), it \ivould be practical and
effective to seek tite cooperation of a local fishermen’s organization, to which reference will be
made later. Taki'ng' note of ﬂie Seéle of ‘the facilities and the volume of administrative work, it

“would be necessary for this orgamzation fo employ 15--20 pelsons including a director. If the
01ganmdtron has direct charge of maintenance dredglng, there would bea need for-an addltlonai
12 seamen for the grab dredgel and the dump balge crew. In respect to mamtenance dredging, a
technicil study will be in the next sectlon 12-3.

12 2-2 Fauht:es Related ‘to Fisherv .

The fishery related facrhttes consisting of a fish market an icé plant, a refrrgerdtlon pI(mt _
and a cold storage, are for the handling, transactlon and storage of f1sh catch and for the suppiy-
of fuel and water. _ _ : _ _

For the smooth handling of fish catch the charging of 'reasona.ble prices the effective- freez4
ing and cold storage, and the water and fuel supply, it is desrrable that the whole fishery related
facilities whxch center upon the fish market are controlied and managed in one lot; From this
point of view, it is advisable to comrmssmn ‘the control and managcmcnt toa local flshcmlen 5
association so as to encourage the BﬂiCleilt utlllzfatlon of the facilities and the partlmpatron of
flshermen .

At present, the Prshermen s Co- opemtwe Soc1ety, whrch exists in Gwadal is eﬁgaged in
almost no activities. Given this situation, it is advisable to foster 'md strengthen this orgam?atlon
and develop it into a body corporate (e.g., a ftshermen s co-operative’ SOCIety under the
.Co-operative ‘Societies Act) so that it -may serve for the control and mandgement of the
fishery related facilities. _ S
. The only full-fledged fishing port available in Pakistan is Kérachi,’ the facilities ‘of which are
placed under’ the control of Fisheries Departmeént of the Sind Provincial Government. The fish
market,_ ice-making facilities and, refrigeration ‘plant ‘are controlled and managed under a sub-
contract with Fishermen’s Co-operative Society-Limited Karachi,

—150—



In addition to the control and management, it is_de;ﬂ;i'riablc that the Fishermen’s Co-operative
Society, which would control and manage the fishery related facilities, w'oiﬁllc_i also carry out the
following lines of business to work for the promotion of fishery and the upgl'aciitlg of fishermen’s
welfare, o o '

(1 Guidance on the modelmzatlon of fLShery, Such as the improvement of fishing
techmqueq fishing vessels and gear -

(2) Devclopmeﬂt of a fund for loans and sub51d1e<; to flshermen

(3) Supply of flShiI]g gear and other fishing equipment-and mat(,rlals

{4) Technical gu1d(mce on the qudhtatlve improvement of dried fish and other processed

goods . '

(5) Solicitation’ to 1‘1shery related mdustnes to operate in Gwadar

{6) Surveys 'md studies on exportable and markctable fish.

('7) Public ielations activities to boost fish consumptlon

In general, the Pakistanis, excluding those living in the coastal area, do not reguhrly eat
maring fish; it is probably difficult to change this dietary practice immediately. Thus efforts
should be made in public relations activities to boost fish consumption.

12-3 Mraintenahee

There exist no major -technical difficulties (in - the maintenanée of this Mini Port. It is
' estimated that the volume of chatmel and basin sﬂtatlon witl be 1arge so regular observation and
dredging will be md1spensable to maintain the Mini-Port. _ . _

In addition, training must be provided to the personnel required for the mamtenanee of the
ice plant freczing plant refnge;atlon plant and refrlgei ation vessel. '

12:3- 1 Estimate of the Amount of Siltation m the Nav:gatlon Channel and the Basm
(D) Outhne of the Mechanmn of Siltation = . ‘

_ From the viewpoint of coastal engmeermg, there are many questlons that have yet to be
solved in respect to the mechamsm of siltation. Durmg plannmg, it is difficult to have an accuraie
estimate of the post-dredgmg conditions. The following po<;51b111t1es are mdlcated below:

1) Siltation is different between the channel and the basin
2) Siltation is not uniform i in the channel or the basin
3) Seasomlly, the siltation occurs in different places o
4y The amount of sﬂtdtlon depends on the dredging method (three is a need to study an
‘_ effective dredging method) - :
'5) Silty sand or sandy silt will be transported in the fmm not of ﬂO'{tElthll but of drifting
6)  Siltation is mﬂuenced by the wmd direction and the waves reflected by the groin
7y Suspended mud will be neghgjble .
8} Siltation is confined to the penphery of Lhe dredged area adjdeent to the existing seabed
9N The sucles of ‘the charnel are deformed by waves, currents, and fluctuations in water
pressure, the nece351tatmg a greater amount of dledgmg
10) Vessels passing or erowng the channel cause the siltation to increase



As stated above, it is extremély difficult to estimate the amount of siltation. A preliminary
estimate of the siltation'is described below: : :

(2) Estimated Amount of Siltation _ :
On the offshore side of the surf, the amount of sand drift by waves towards the shore may be

calculated. _
The equation indicative of the sand drift in the direction. normal to the beach (on the

~ offshore side of the wave-‘l_)reaking tine) is as f_olllows:
ay = 141599 x 1071

aH o 2ah
T (sinh L ~)

& = 1) 0.ag0.a,0.2402
0

=

Incidentally, if it is assumed here that the. wavc'direction at the tip of the groin in the

southwesterly and 11()1'fllca5tcr_ly séason’s is 95%'and 45°, respectively (the angl_e'clockwise from

the north), the effective lerigth (1') of the groin will be 634 m and 296 m, respectively.

SQutlﬁceStétly season: . ' ‘ o
1,500 m x sin 25° = 634 m : R
'Nt)rtl.le:astefly 's'eason; o
700 m x sin 25° = 296 m

Length of the channel & = 1,500 m

Area Qf'”the'basin:' 5 = 104,000 m2
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(Southweaserly season)
First, the average wave cond1t1ons of the southwesterly season are expressed as follows:

H (w_dve helght): 0.6m i} (S]JBCIflC density): 2.65 t/m®.

T (wave period):  11.0sec i (Water density): 1.025 t/m?

h {(water dép_tlli): 45m - g (Acceleration of gravity): 9.8 m/sec?

L (wave lehgth): 71.2m v {Kinetic viscosity c'oeff'ic_ien‘t of water): '
- : 0.01 cm?fsec = 105 m? fsec

d (grain size): 0.06mm=60mx 1075

Subsﬁtufiﬁg all these factors in the above eqution:
¢ = 15575
Therefore, the amount of sand drift is:
dy = 2.368 x 10" malsec/m
The'monthly amount of sand drift is: - :
Qy = 2.368 x 107 x 3.6 x 10 x 24 x 30
= 6.094 m® /month/m.
Conséqhehﬂy, the monthly amount of sand drift in the channelis =
Q= Qyx? = 6.094 m3/mont}1]n1 X 634 m = 3,845 m? /month.
1f it is assumed here that thc southwesterly season last for four months the amount of sand
drift'in the channel during the season is,
Qqy = 3,845 m® /month x 4 months = 15,381 m3,
T he average s1Itmg velocity in the channel (35 ‘m wide) i is:
3,845 m3/month +1 _500 m+35m = 0.0732 m/month

(Northeasteny season) : .
‘The wave cond1t10ns of the northeasterly season are hypothemzed as follows:

o I=05m
'-:T=9OSec
L=575m-

-and the other conditions are hypothesmed the same as in the southwesterly season.
= 0.556x 10 61113/111cmth/m '
Therefore : : :
Qy = 0. 556 % 107 x 3.6 10° x 24 x 30 = 1,442 m? /month/m.
Consequently, the monthly amount of salt_atlon in the channel is
Q= Qyx.2 = 1.442 m? month/_m X 296 m = 427 m? /month.

If it is hypothesized here that the northeasterly season lasts for two months,

QNE = 427 m*/month x 2 months = 854 m3. -
The average silting velocity in the channel is

427 m3 fmonth + 700 m + 35 m = 0.0174 m/month

Next if it is hypothesized that the silting velocity in the bdsm (104,000 m2 in water alea} is

half that of the channel, -

0.0732 m/month x 1/2 = 0.0366 m/m’onth‘
in the southwesterly season, and !
0.0174 m/month x 1/2 = 0.0087 m/month
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in the northeasterly scason.
ilu, silting amount in the basin durmg the southweqterly season is
0.0366 m/month x 4 months x 104,000 m2 = 15,226 m®
Simihxrly, the amount in the' northeastei'ly seaso;i is
0.0087 m/month x 2 months x 104,000 m* = 1,810 m?.

The annual anount of siltation

Southwesterly season Northeﬁster']y season 'Year’l‘y
Channel 15381 md 854-m? 16,235 m>
Basin 15,226 m? 1810 m? 17,036 m?
Total 30,607 m? 2,_664 m? 33,271 m?

The d[OiLIllCﬂthﬂCd estun‘ltes on the amount of siltation should be rev1sed on the basis of
the data which are to be accumulated through the succeqswe wave observation now under way.

12-3-2 Maintenance of Ice Plant, Freezing Plant, Cold Stoxage Refngera‘tlon Vessel etc.

- An ice pl:mt a fIECZIHg plant a cold storage, a refrigeration vessz,l and other facilities are the
targe facilities which are to be constructed for the first time m Gwadar. For the. opelatxon of
these facilities, there will be no need for sophisticated technology However, constant miain-
tenance in GW'ld"iI' is requued due to the severe natural conditions, many breakdowns and a re-
duction inthe serwce life of the equipment will result from 1mprop61 use. '

To cope with this situation, there is a need to assign well-trained maintenance permnnel As
tmmmfr is comphcated and time consuming, it is necessary to start their trammg at Karachi
- fishing port dnd other places ‘one year before the Complet;on of the facilities. Idefilly, thc
" maintenance personnel will be recruited from Gwadar City.

12-4 Port C_h_argcs

T!u, ilshmﬂ port of Kdldbhl, the only full ﬂedgcd flshmg port in Pdklstan was opened in
}959 1t had been under the Junsdl{,tion of the Marine thenes Depaltment of the Mmmtry of
Food and Agriculture until 1976, when it was placed under the control ‘of the Sind Provincial
' Government 1t has not yet become a practice to collect charges for the use of flshmg port
facilities, (1ue io a WldL V'mety of reasons. :

Vxe\ved from this point, it would seem extremely dlfflcult to mltlally collcct port fees for the :
use of facilities of ‘the Mini- Port. [t is desirable that these charges become a practice to offset the
current expenses reqmred for the maintenance aid repair of the port facilities and thus to trans-
fer this burden from the government to the users of the fduhty
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