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7. PUBLIC WORKS COMMITTEE-REFEEENCE OP WOBK-CONSTEUCTION OF WHAEF AT DABWIN.-Mr. Lemmon
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CONTENTS.

SECTION I.

IKTBODURTIOX.
ParagraphHistorical in Keport.

Original wharfage facilities 2
* < » f < f . * . » 9 » . . * f

Additional provisions 7
9 9 . t . » . * ^ f f < . * *

Pre-war contract 9
. ^ . » . t * . * t . . * # »

SECTION II.

THE PEOPOSAL REFERBED.

The structure planned 10
t t * p * t < * *

Reasons for the proposal 12
fr . » t . . < . »

<

SECTION III.

THE PRESENT PROPOSAL.

Type of wharf .. 13
. t t T t . »

» f t < t »

Stages of the proposal 15
< * » » * t* . . t <

Estimated cost .. 16
. h * . * * ^* » . * 9 * .

Time for completion 17
» t . . . » t . * < . . «

SECTION IV.

THE COMMITTEE'S INVESTIGATIONS.

General 18
. . . 4 4 . *f 9 . * t f . t * .

Previous investigations-
Public Works Committee reporte 21a .» * t . » . . < » * . . »

Sir William Clarkson's proposal 22
» » » .

M.T. 3. F. Ramsbotham's proposal 24
. . . * . » < * t

Sir George BucTianan's proposal . . 27
* . . » » < » .

Port Equipment and Development Committee proposal 30
f . I . .

Use of available information 37. . t< » . * * f

Necessity for the proposed wharf-
^Commercial needs 4; ?. ** . . . . »

General cargoes. . 44
t . . h If . .

Development of the Northern Territory 45
. * t I . .

Meat export 4ti
t t » . . p ^ < 9

Local products .. 49
. . . a . . »

Defence requirements 5Ut »t . t t .

Condition of present wharfs 52
* . * t » < t » t

Construction 56f ^ . <t » f t

Tidal range 59# . » ^< t t * . t . *

Site 60
< . f .» * » * . .

Depth of water necessary ti2
. . . . .

Contour of the sea bed (i4
. t .

Position of the Neptuna 65
t < > . . .

Road and rail approaches 664 .f . * . f . * f

Other factors ey
a * f *

. » . + » *

7'JThe timber jetty site * » » . . t * . t t t . . .

74The compromise site * » . * ». t . * * * . » .

Gost^-
76Original estimate < * .t » . .. t *

Amended estimate 77
. ^ * *« . * I + » *. » t

78The timber jetty site i 9 . t . . t» *

79The compromise site * I » . . 4 I
< t . .

The final site cost .so
. .t . »

» t

The transit shed yi
* . * * 4 <

* a . . .

83The present, discharge system . f * * .» * I »

87Mechamcal equipment t . . t t . t . f
» . . . t

SECTION V.

THE COMMITTEE'S RKCUMMENUATIOKS.

,ist, of decisions 89. . t » »*



r

LIST OF WITNESSES.
Paragraph.

In Evidence.

Alexander, W. C., Engineer for Structures, Department of Works and Housing, Melbourne 1-26,t . * .

507-548
and

626-692
Barclay, H. 0., Director of Lands, Northern Territory Administration Branch, Department of the Interior,

Darwin 479-506» * » . < * » t .

Bingle, A. S. Reprcsontative of the Vestey Organization, Mambulloo Station, Northern Territory 251-302.

Bridge, C. W., Director of Naval Works, Department of the Navy, Melbourne 41-44t * »

and
591-612

Carrodus, J. A., Secretary, Department of the lu.terior, Canberra 72-92* . t t .

Coop, W. H., Chairman of the Darwin Citizens' Committee, Darwin 246-246t * » f

Cousin, J. E., SneU's Contracting Company, Darvvin 348-377t . < * * .

Driver, A. B., Administrator of the Northern. Territory, Darwin 27-40» . » * * . t

and 478

Fowler, A. E., Harbour Master and Acting Nautical Surveyor, Darwin 215-244. . . . > < t .

Hale, H. N., Sub-Colleotoi of Customs, Darwin 422-4:54;. » f » t » t . t f

Hannaberry, P. J., Conuuissioner, Commonwealth Railways, Melbourne 60-71* t * <

and
549-570

Holt, T. A., Roper River Pastoral Company, Northern Territory 303-347. . t 1 » t t

Lewis, It. B., Director of Engineering, Department of Works and Housing, Melbourne 1-26,f *

507-548
and

626-676

Leydin, B. 8., Government Secretary, Northern Territory Administration, Darwin 204-2Ut » » 9

Lucas, L. C., Uirector of Works, Depar+'inent of Works and Housing, Darwin 158-203< » . .

Maguire, L. A., Manager, Burns Philp & Co. Ltd., Darwin. . 378-406< t

Mehafiey, M. W., Director of Works, Department, of Works and Housing, Sydney 93-112. < t . I »

Meyer, H. C., Chief Engineer and General Manager, South Australian Harbours Board, Adelaide 113-157. .

MoKenzie, M. 8., Manager, Shell Co. of Australia Ltd., Darwin 407-421» * * v t .

Miller, A. E., Chief Surveyor and Surveyor-Geneial of t.he Northern Territory, Darwin 247-250f f *

Norris, M., Secretary, North Australian Workers' Union, Darwin 455-4:77» 1 . * * t . . »

Redix, E. W., Overseas Shippin.g Eepresentatives Association, Sydney 613-625
* * 4 . t <

Strahan, A., Steve.doring and Stores Superintendent, Directorate of Shipping, Sydney. . 45-59» < * *

and
571-590



THE PARLIAMENTARY STANDING COMMITTEE ON PUBLIC WOEE8.

DARWIN WHARF,

REPORT.

The Parliamentary Standing Committee on Public WorkKS, to which the House of
Representatives referred for investigation and report the question of the construction of a new
wharf at Darwin, Northern Territory, has the honour to report as follows :

SECTION I.

INTRODUCTION.

Historical.

1. The question of the provision of wharfage facilities at Darwin has arisen a number of
times in past years, and several very thorough investigations have been made to determine the
most desirable type of wharf for the puipose, in consideration of the many important factors
affecting the work. In addition to certain examinations of the whole question by eminent
engineers, proposals have been referred to the Parliamentary ^Standing Committee on Public
Works, on two occasions, and each project was rejected, largely on the score of the high cost
involved.

2. Original Wharfage Facilities. - The original jetty constructed by the South Australian
ti-ovenunent at Darwin in. 1887, at a cost of £54,743, was of timber, and it occupied a position
at the foot of Stokes Hill. It was Luilt on a curve so that a railway locomotive could bring
trucks alongside ships using the jetty.

3. After a few years it became badly eaten by teredo and had to be demolished. In 1894
a, proposal was made that a stone wall should be built along the line of the edge of the mud-bank
between Fort Hill and Stokes Hill. However, this scheme, which involved a wall of some
60 feet in height, was condemned by the Engineer-in-Gharge of Eailways, South Australia.

4. Subsequently plans were prepared for a new Jetty at the foot of Stokes Hill, and it
was built, at a cost of £66,000 by tlie South Australian Government in 1904 being constructed
with. cast iron piers filled with concrete, and with steel bracings and timber deck. Its length
when erected was 559 feet and it was 32 ft. 6 in. wide, but, in 1916 it was widened by an
addition of 11 feet on timber piles and the turn-table was enlarged. _ The approach to^the jetty
was made by an embankment on the shore end and a viaduct 350 feet long and 20 feet wide,

t/

of similar construction to the jetty. The_viaduct, with the jetty, formed a structure in the bhape
of the letter L, and the turn-table, worked by a steam-engine and capable of accommodating
two trucks at a time, served to convey trucks to and from the ships at berth.

5. In 1923 one of the narrov- gauge railway tracks on the approach jetty was removed
and a cattle-race substituted to facilitate the loading of live cattle, which at that time were
becoming an important item of export.

6. The jetty was partly destroyed in 1942 by Japanese bombing and resulting _fires, and
it was subsequently repaired temporarily by the erection of steelspans of Army Jieslgn acrcss

tlie damaged portion, thus providing a wharf whicli has been maintained in condition for use
by shipping intil the present time .

7: Additional Protons-During the war the timber jetty^ituated^onthe opposite side
of the bay to the town jetty was built as an emerge^cY ^h^rf to ]l^ndle ^ar§e^hlps' ^a
tempo^y expedi-nt The rimbe. pile., we.e.not t^ed, -and the wharf ^W,^^ by
the-^.,-of toedo and othe. n,a;,,e ^^ to -l-ex^^i^o^e ^t ^

for a short time. It is being repaired with the hope of prolonging its life so that it may beuse

used while the proposed new wharf is being constructed.
8. The Navy also has two wharfs at the foot of Fort Hill, one constructed of concrete

to handle vessels connected with the maintenance of the harbour boom during the war, and
also a small wharf for repair of Naval vessels. A small jetty built out from the approach to the .
town jetty and a small Naval landing stage nearby have also been of some use in recent years.

9. Pre-vw Contmct- Shortly before the war a contract was let for the construction of a
new wharf on a site similar to that chosen for the present proposal, and a certain amount of
material was prepared for the work, However, the war intervened, the work was not proceeded
with, and the contract was cancelled,

*
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SECTION II.
THE PEOPOSAL REFEERED.

The Structure Planned.

10. The plans referred to the Committee by Parliament provided for a wharf constructed
of steel tubular'piles^and measuring 650 feet long by 140 feet wide. It was to'provide for"a
transit shed 200 feet long and 60 feet wide on the wharf and an approach, to carry an 8-chain
curve for rail connexion to the outer face of the wharf. Allowance'was also to Tbemadefor an

approach to carry a second rail trac'.k to serve the inner face of the wharf at a future date.
^r..pJL^La?f!o^?,JTLt^b^Tde^from..8tokes JH?1' wllere t]le. Present town jetty

^nTle:LandtheJite of the wharf was to cover Part of-the ^^g ]etty'anTextendltft?e
aITOat.?rcsent ocoupiecl bypart of ^ TA of tbe: y(»,»7 Tiis^eck-., thTre'm^ o"f .Z

^?PwEo|h^Z^e^ iittE^i^?"JiE^'ScIwoddbeKintialint^econE
.

remains a

the wharf in
construction ofthe new wharf.

Reasons for the Proposal.
l^Theplannmg.of a wharf of the size decide<i upon was made as a result of the

^omme^a^on^o^^nter-departmental Committee'ouDarwmforThTdeveIop^nt uof ^
£??; .In l946n^ab^elw^d.to.the constouction "f,^Arf38oTerion7a;dlMUOf^
;id,e.:.tmt- mw.7LfonomnS '-PP-by ^-D-ep-»t,n;nt-ofti;N:vy a,Td^o^o^eSl
RailZa7SLappro^L was .gT Jto7p^ 'a structo"e;65TfeetTong"vmst^(Llic ThTeSS
=T^,&Lth!rrt;OLDMWin.-mad^att'la"-'.°"^^^>w"=uoof
^1004m.cl^ng^la^perTnta^ofsCTVicePersonneHO-b^^^^
lTlSa\tiT}he^Ttimated,number likel7^be"stationed~mthe"a^^^^
the basis of population is now stated as 5,500.

SECTION III.
THE PRESENT PROPOSAL.

Type of Wharf.
:.13: The plans submitted to the Committee for consideration at the time the first evidence

!ate;cistag!i 1bbLsiteof the structure was to be placecL slightly^furtherfrom thelaud, clear of the
wreck of the Neptuna, and approximately in Une'withTeTkeeT

^ ^^Sle^ ^^! i?^vi? , ^a. wl\arf to, be built, in three stages, having
^OITnlted/meltns.ol650 fee^lon^.by/40feet WFde'-mth~a,^^^
5.60feeL.c^tructi0^ isto.be.cfsteel,tubukr ^s^ortin^t^turJZgSd^ ^
beam8'.wluch in turn w111 GaTTy har^o°d bearers" and decki^ "an&d "JWa^e "wIlTbTm'alT
;aioom to^wharf st a kt" ^e; w^^.-typraB,d",u;,S;"oft;rde"LUUD=
demands such a facility.

Stages of the Proposal.
^Bm,°^Med? rf^er ^mt Pr°i-" ^onghout A.^alia and of the

comparatively smau.T^y of cargo passing through Danvin:^~was considerTd That "whaTf
^rn£StiI\DS^fn£e PTr+eT£^nSO^^S^ ^oTa^
Ths.8tswwid be followed.w^- F.^able7by-.n-ext;,sion-i,0-to bv ^0"^"^^
tT^JT!' Sl-US.SPl.eting^ .outer face of thel f^l] wharftothetotaHengt£of 650 feet, but
leaving for the third stage the western corner of tEe proposed wharf This * t

corner comprising271£!t^T.fee^wouH-completet'heinner.face'butltlsnot^^^^^^
construction until such time as circumstances demand it in the future:

Estimated Cost.

16a"m^+00^ o<L^?^T.CtLal:r!f!f.re-d-'--^as fiet down ^ ,£54P'000' but the figure given
!?^?^tw^kesl^ltsi^c?8a?o^ds£^'^^
allocated to the third stage, the construction of which was to be indefinitely deferred.

Time for Completion.

£f
^^e+suffi^nLo^meetthe.needsofthe POTt for tlle nextTcn years, or possibly mo?e than that,
and it is designed for that purpose.
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SECTION IV.
THE COMMITTEE'S INVESTIGATIONS.

General.

18. At the outset of the inquiry the Committee realized that the question of wharfage
facilities for the port of Darwin had been the subject of a great deal of thought and consideration
for many years past, and special attention was given to the previous proposals as well as to the
details of the various reports and meth.ods put forward as desirable for the purpose.

19. The plans referred to the Committee were studied, and compaiison of them with. the
subsequent amended plans was made in the light of explanations supplied by the designing
engineers. Details of the requirements state^ as e^se^l&\^or t^e 'P(^' t^G m^'v:Y ^ac^or^
influencing the particular design and choice of materials, the site proposed for the wharf, and all
the other Items affecting the establishment of the structure as proposed by the Department weie
noted for investigation.

20. A visit of inspection was made to Darwin while the Committee was undertaking the
journey to make inquiries into a number of other references in that town and in Alice Springs.
The existing town Jetty:.the approac.hes,^railway, and other ^d]^ce:nt wha^fs w^e mcluj:ed -^
the Committee's inspections, and special attention was given to the zmusual problems met with
in Darwin as a result of its large tidal range and its situation in tropical waters. Evidence was
taken in Sydney, Melbourne, Adelaide and Darwm from various offi.cials and persons connected
with the use of the wharf or likely to be able to inform the Committee regarding the points being
considered.

Previous Investigations.
21. Public Works Committee Reports.-Amongst the data available in regard to the

problems toi beme1b wl^lln.^rovl^r^,T.^la'^^^a'c^lt,x^ ^Q^a^^o^0 'iJ^l^tsn-(o^n^ie1
Pariiamentaiy Standing Committee on Public Works in past years offered a wealth of detail
which was valuable to the members of the Committee in their inquiry and specifically related
to the problems affecting the proposal.

22. Sir William Clarkson's Proposal.-^ July, 1923, investigation was made of a proposal
submitted by Engine.rVice-AdmMSi, Wi^m ClAo, for theoon^u.tio, of .new wharf
at Darwin. -Th^work contemplated was a solid wharf running south-^steriy from ^poi^of
Stokes Hill, and a few feet sliorewards of the mud-bank between Stokes Hill and Fort Hill. The
proposeTstructure'wasto be 600 feet long and ^130 feet^wide^, and ?^tobe^ exuded later
to'a length of 1,200 feet. Its cost was estimated to total £120,050, but after taking exhaustive
evidencTon"tiie matter the Committee recommended that the_ proposal be not approved.
However, it was recommended that, with. the re-opening of the Meat Works and the adoption
of"systematic development of the Northern Territory, further examination of the harbour should
be made"so-thatawharf could be provided which would offer an efficient and economical proposal.

23. In 1924 it was decided to obtain j, report on harbour improvements from Mr. 3.Y.
Ramsbotham,-NJ[nst.C.E., M.Am.Soc.C.E, Director, Commonwealth Lighthouse Service^ and a
p7opo^n-^U,e:ofUs .-n^ons w» ,ubse,,e,tly .fe.ea to the Co^ for
investigation and report to Parliament.

24. Mr. J. F. Ramsbotham's Proposal.-The scheme submitted by Mr. Ramsbotham was
^^^^^^^^^^^^^^^3^Zmi^tS'i^
the systematic deveTopment in successive stages of the whok
and Stokes Hill, to provide sufficient wharfage accommodation to meet any probable development
of the port for many years *

25. Construction was to be of reinforced concrete caissons with a concrete wall on top,
and it was to provide two docks cpmpnsmg seven quays with a, total quayage of 6,190 feet,
the completed cost being estimated at £630,398.

26. As a result of its investigations the Committee found that although the existing
wharfag^'accommodation couli not ^e regarded as modem it was meet^
upon it, and there was notUng to show ^U^der±uthrdrcumstances7tiie~'6ommittee, after giving the matter most careful consideration,

reed to recommend that while in its opinion, the first stage of the scheme submitted by Mr.agSTbotham'wouicTeUmmate all the disabilities complained-of in respect of the Darwin jetty,
;nT;ouldb7pro^ively extended »s the W,e,W the port exp.,ded, te w,^ot^on.d»ed
^attreexistmg°o7immediately prospective trade of the port warranted any additional wharfage
construction at that time.

27. Sir George Buchanan's Suggestions.- During the progress of the Committee's
investigation'of the'proposals by Mr^Ramsbotliam the^Government, took ^vantege of the
visit to Australia of a prominent British engineer, Sir George Buchanan, to seek additional
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advice in regard to the provision of modern port facilities for Darwin. He was supplied with a
copy of Mr. Ramsbotham's proposals as well as details of previous^investigations on theimat'ber,
and, in Ms report he expressed criticism of certain parts of Mr. Ramsbotham's proposals. He
suggested two alternative schemes, one to comprise a deep-water wharf and a tidal dock, and
the other a deep-water wharf and a wet dock. H was anticipated in his schemes that the wliarf
section would be constructed first and the remainder in later stages as required. The wharf
was to be 1,800 feet long, of which 1,200 feet would be required immediately.

28. In either scheme the first stage, comprising the deep-water wh.arf, would provide
ample facilities for some years and would cost £587,657, while tlie completed costs of the sdiemes
were shown as £1,915,979 for the first alternativp scheme and £1,900,220 for the second.
Construction was designed to be of steel cylinders filled with mass concrete, and steel
superstructure of substantial construction, the decking being of steel troughing filled with mass
concrete.

29. The Committee at that time carefully considered Sir George Buclianan's report, but
was handicapped by the fact that many details were not available^and there was no opportumty
of obtaining evidence from Sir George Buchanan, as, while he was in Australia, lie had intimated
that he had not given sufficient thought to the matter at that stage to enable him to formulate
any scheme or supply any definite information. From the information available the Committee
was of opinion that, while the accommodation suggested by him would be more than sufficient
^^h^^'^^^^iX^^^n^^^^^p^l^^^n'^^i^^'^'f'.^i^^^E^^^-f-l'^^ i^^o r^i^/T^^'T^^^n^^-^^i^^'^i^^^^^^'^^^^ ^^.r^^^l/<^[which it was proposed to provide the facilities was much higher than the Committee considered
warranted and these proposals were rejected at that time.

30. The Port Equipment and Development Committee.- -During the Committee's inquire 7-

regarding the_ present proposal, evidence was taken from Mr. H. C. Meyer, one of the members
of the Port Equipment, and Development Committee. This Committee was set up during the
war to assist in^war-time problems, and it advised on difficulties which cropped up from time to
time in the various ports of Australia. It was responsible to Sir Thomas'Gordon, Director of
Shipping, and, in 1945, produced a report on the Post-war Development of the Port of Darwin,
for transmission to -the Commonwealth Inter-departmental Committee, dealing witli the
re-building of Darwin.

31, The report dealt at length with aU the details of the possible needs of Darwin as a
port, and was based_on an estimated population of 25,000 people. Regard was paid to the
possible exports and imports likely to be handled, the needs of the Services, the depth of water
to be provided, the sheds and other equipment that would be required, and the location and
design of the new wharf, having regard to available depths, necessary shelter and existing
currents and tides.

32, It_was emphasized, however, that this Committee, which was an honorary one, had
neither the time nor the staff to prepare a complete design, and the sketches accompanying the
report were to be regarded as indicative of the size or dimensions that may be required, and
subject to possible modification after careful analysis of the stresses involved had been made.

33._The recommendations made^indicated _that, on the basis of a population of 25,000,
not less tlian two modern deep-water berths with transit sheds and rail and road connexions,
together with one shallow berth for small vessels, were required. Neither the town jetty nor the
timber jetty was regarded as of any use for incorporation in any proposal for a wharf.

34. The design recommended was for a tapering, solid filled pier, 260 feet wide at the
outer end and 700 feet wide at the inner end, with an average length of over 1,000 feet. It was
to be constructed in three stages, the first including 1,000 feet of wharf with transit sheds, and
road and rail access. The design was to include the use of hollow reinforced concrete caissons
filled with sand for the faces providing .fclie bertlis planned, while the filling would consist of
dredged material excavated from the bay by a suitable dredge.

35. The cost of the first stage was estimated at £670,000 and the total completed cost
estimated for the three stages and equipment was shown as £1,250,000. It was stressed that
these figures were given in the absence of detailed designs or estimates, and on the assumption
that material to be dredged from the bay would be suitable for reclamation purposes.

36. Mr. Meyer explained in his evidence that tlie report of the Port Equipment and
Development Committee presented in his opinion, -fche ideal type of wharf to suit the Darwin
conditions, though it was dependent upon the conditions indicated in the report. He
demonstrated to the Committee on an inspection in Adelaide, various types of whaifage
construction in use in South Australia, and the Committee was able to see at close quarters
wharfs in operation, others being constructed, and several obsolete ones which indicated the
damage against which modern wharf engineers have to plan and build,
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Use of Available Information.
31'^^ (^mnlitte! m^ fu^ useLof cl11 tlle available information contained in its previous

S?o:Sil^d ilT\t?lIelcl?^?f^,he:po.rLEqll^me,nt and D.evelopmentComnuttee, submitted.by
.^n^!^/iTl5^r^'h!d^il^.iuyl.ir}riri ^lle lntent,ion of ensuring'that the wliarfto be
^OTe?dlr^beonlPlTTd.fOTS^re8ent.c°nditi°"^^°-<>fp^i^^^^^^^
i^l-^L?6 nlnlo+ntlo^;j10^. at..^n-d" ^.Til committee Yas able7to view .the existing wliarfs
iT^?^r^n^,TTdi^.e^I?ml?^ v.ariicT- featurefof theharbour and ite requirements, keeping i in

mind tlle problems to be faced and the present-day difficuities of construction. maTerial,Tabour
and costs.

»

38. During ite inspection of the types _of wharfs being used in Port Adelaide the.
Ccmunittee^-many ofthe advantages' of the _ solid 'type^f wharf"construction7and^
8ub8!c'nentl7.80.%ht?Tidenoe.durin? the courae °J ^. i°^";ega7d,-ng-tie-:d;i;:bi^o;
otowise of establishing that kind of structure in Darwin under theocond?tions operati^ there
at the present time.

<

89-The caisson type of construction suggested by Mr. Meyer appeared to be ideal if it
^?uld }:).e^u-se^-is^cc^s y.unde^.PaI,.^in condltlcmLCS and the Committee studied carefully the
?.Ian8-a%nfedtotllereP°rt °ftlMport ^uiPm^ ^ DevdopmentCom.iUe.-Tvidence
'ra8mught from ^<iep,rtme,tol^fficials..,d»g,nee,,, r.spon.ibk fo. pl,n,,ing^h,propo:ed
wharf and their views were sought regarding the comparison between the proposed piled wharf
and the caisson type being considered.

40. The Committee \vas informed by the engineers that the caisson type of wharf and
other types of .olid-pier wharfs had been carefuUy considered and _ their'advantages" and
disadvantages had been weighed before they had arrived at their decision not to adopt that
fo^ofcon^tio,.^ wa« pointed out-that, »ft» ^teo oondderation of;th»-prbbl;m,
involved, ^had been found that some of the assumptions, used as the Lasts for the suggestions
of the Port Equipment and Development Committee s report, had been made on wrong premises,
with the result that the conclusions regarding cost as well as materials would have to be seriously
amended. A number of items included in the estimates, _ especially sand for the concrete, were
known to be reckoned on a considerably lower basis than that demanded by present
circumstances. As a result _ of the nnavailability of basic materials close to the port, and of
increases m costs generally since the proposal v;as developed, they consider that the present cost
of the caisson wharf suggested would be approximately three times the estimate made for it
.

in 1945.

41. Under present circumstances the engineers consider it difficult to envisage development
which would require more than the first stage of the 1945 plan, particularly having regard to
the fact that the present basis of population is taken as 5,500 instead of 25,000. In this case
the opinion was advanced to the Committee that the solid pier type of structure would present
a first stage which would be a particularly imeconomical one. Other considerations coucerning
the stresses imposed on the walls at low tide, the possibility of silting, and cost and difficulty of
dredging, were also discussed, and it was stated, in evidence that it would not be possible to
use material dredged from the bay for filling purposes. This has been proved by investigation *

of similar filling used in the reclamation of part of the bay for the Naval Boom Depot, where
tlie filling has not been found satisfactory. There is very little sand in the bay, and the dredged
material is of a very soft, soupy nature, unsuitable for the loads to be carried on it.

42. Following upon consideration of all these factors, and in the .light of the latest
information available, the Committee was constrained to agree with the engineers that the
caisson type of wharf will not be suitable for Darwin under the present circumstanceK.

Necessity for the Proposed Wharf.
43. Commercial Needs. - A considerable amount of detailed evidence was taken from

Darwin residents and officials concerning the amount of trade which has been experienced at
the port in past years, and the amount anticipated in the future.

44. General Cargoes .-At the present time shipping to Darwin is largely confined to general
cargoes supplying tlie needs of the locality and the building activity there, as well as a number
of tankers'carrying fuel. The wealth of detail supplied by Customs and other officials made it
possible to obtain a, comprehensive view of tlie kinds of cargoes and the amounts involved, and
it is obvious that the purely commercial needs of the port are comparatively restricted. On the
basis of present trade the demand for improved wharfage accommodation is not sufficient to
warrant the construction of extensive wharves or the expenditure of large sums of money.

45. Development of the Northern Territory.-As tl-ie present commercial trade is small the
Committee sought information regarding the likely increase in demand for wharfage facilities
as a result of extensive development of Darwin or the surrounding country.

*
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46. M-eat Export. - At the present time first consideration turns to the provision of meat
for export and the development of the cattle trade in the Northern Territory to meet the growing
needs of the world for additional food supplies. A great deal of publicity has been given.
recently to various plans for the development of the Northern Territory in this connexion, and
the Committee endeavoured to obtain. information which, would be a guide to determining the
real effect upon Darwin of any development taking place or projected in the near future.

47. The extensive development of the meat export trade anticipated to follow the
establishment of Vestey's Meat Works did not ^ materialize in the past, and careful inquiry by
the ^^^^GG^&^e^^0 ^Jea^7^0Pe^^&^^e^o^P&^7w0^^- re-open a mea'fc works in Darwin.
All the information supplied to the Committee by various men of experience in the Territory
indicated that the northern section of the Territory, comprising all the area around Darwin, was
unsuitable for cattle raising.

48._ It was also pointed out in unmistakable terms that any development of the meat and
cattle trade in the Northern Territory would result in additional increases to the volume passing
through Wyndham in the west, Alice Springs m the south, and certain routes through Queensland;
rather than to the north through Darwin. It was generally understood that, unless steps were
specially taken_ by the Commonwealth Government'to establish a meat works at Darwin, there
was little likelihood of an expansion of the meat export trade througlx that port. The view is
widely held that the Darwin area is unsuited to such trade and the Government would be more
likely to develop the other more promising localities to the south. As this port has been used
in. the past for the meat export trade, and the possibility of aerial transport as well as refrigerated
rail trains in the future cannot be overlooked, the Committee noted the possibilities of future
development to be weighed with the other factors affecting the provision of wharfage facilities.

4:9. Local Products^--In considermg tlie potential trade for the future a number of other
commodities' came to notice. The Committee was informed that an important development is
anticipated in the export of meat extracts from the new Bo vril works being constructed at
Katherine. The possibility of rice and cotton growing is being investigated, and progress is
expected in the production of peanuts. Development of Darwin as a result of all these and othei >

similar activities was considered likely by the more optimistic witnesses, though the weight of
opinion from men of experience in the Territory indicates that the northern section is of very
little use for agricultural development.

50. Defence Requirements.-It is recognized that Darwin has been used extensively for
defence purposes, and having a fine harbour which is the only suitable one for many purposes
in that part of Australia its value must be preserved for the future. A great amount, of money
h.as been spent on Naval installations in Darwin, and the Boom Depot, developed during the war,
will continue to be an essential establishment to be maintained. Naval authorities desire
wharfage facilities at Darwin, and have indicated the necessity for a modern wharf which will
be constructed in such a way that it will be of use for Naval craft using the harbour from time
to time.

51. A military force will always be required in Darwin and its supplies will have to be
brough mainly by boat to the port. Although the original figures of the personnel to be.

established in Darwin have been considerably reduced, the presence of troops in the area is
essential, and they will form part of a defence service which is regarded as important at this
point. It is important from a defence point of view, therefore, that a serviceable wharf shall
be available.

52. Condition of Present Wharfs. - Probably the most important reason which makes
a new wharf necessary is the state of the present wharfs in Darwin. The town jetty, repaired
after the Japanese bombing, has been maintained to cater for the ships which have to use the
port, but it will not last many more years. Use of this wharf at the present time is also made
dangerous by the presence of the wreck of the Neptuna only a few feet away from the head of
the pier where ships have to berth. There is also a lack of handling facilities on the wharf, and
this is stated to aggravate the position and add to the time taken in discharging cargoes.

53. The timber jetty is badly damaged by the ravages of marine organisms, and it is
estimated that it will not last more than approximately another two years. This jetty is being
repaired, as_ well as it is possible to do so, with the object of using it while the proposed new
wharf is being constructed.

54. The engineers take a very serious view of the position and state that the existing
wharfs are deteriorating rapidly and cannot remain serviceable much longer, while further
delay could well result in the port facilities becoming inoperable before the new wharf can be
completed.

55. The Committee is convinced, therefore, that a new wharf is essential and should be
constructed as soon as possible.

<
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Construction.

56. In dealing in an earlier paragraph, with the report of the Port Equipment and
Development Committee regariing the .-oM wM type of con^otion the Committee h-a;
indeed its pinion tot the cateon type of constauotion i. unde^ble under the c,rcumst.n.«
ohining m D-a^ A oondd^ble amount of evidence T obtoined .oncen>i,g-othe7typ»
of construction which have been used in Australia and in other parts of the world.

57. The use of wooden piles, treated in various ways or sheathed with metal, was
explained to the Committee. Inquiries regarding concrete piles were also made, having in mind
the shortage of steel for the work. However, it was pointed out that, owing to the unusually
.big variation in the tides at Darwin, the piles are required to be of a length. which makes those
composed of concrete difficult to handle with safety.; They are liable to'crack, and subsequent
exposure to the sea water soon causes considerable damage.

58. It is therefore recommended that the type of structu? suggested, comprising steel
tubular piles supporting structural steel girders and beams, shall be adopted.

Tidal Range.
59. One of the striking features of the Darwin harbour is the extreme range of tides wiiich

have to be provided for in the wharf. The tidal range, approximately 27 feet at spring tides,
necessitates the construction of the wharf deck at a level at least 62 feet above the sea bed in
order to give a 30-ft. minimum depth of water at the wharf face. As a result the use of
unusually long piles is unavoidable, and special steps are necessary to ensure that the wharf is
constructed to withstand the stresses to be imposed upon it.

Site.

60. The most difficult question to determine was the most suitable site for tlie new wharf,
and a great deal of evidence was necessary to enable the Committee to recommend a site which
would provide for a wharf suited to the many requirements which presented themselves.

61. The factors to be considered in fixing upon the best site include the depth of water
necessary, the contour of the sea bed, the position of the wreck of the Neptuna, the length and
width of wharf necessary, the ^ necessity for roaid and rail approaches, the proximity of a shoal
to the present site, the direction of wind and tide, and many other considerations of varying
importance.

62. Depth of Water Necessary. - The depth, of water to be provided at Darwin will of
course be affected by the size of ships attracted to the port. At the present time it is regarded
as necessary to provide for 30 feet at low tide, and the proposed wharf has been designed with
this in view. Evidence from the representative of some of the shipping companies, however,
envisaged the necessity for taking into the harbour large refrigerator ships engaged in the meat
export trade, and for this purpose it wag stated as necessary to provide a depth, of 35 feet at the
outer berth..

63. In studying the possible future development of Darwin the Committee paid special
attention to the meat export trade, arriving at the conclusions that increase in activity in
Darwin from this source "was improbable in the near future. Consequently it will not be
necessary to provide at present for large ships used in the trr.de and drawing nearly 35 feet of
water. However, the possibility of their use; in future was not overlooked, and this factor was
weighed when arriving at tlie ultimate decision on the site.

64. Contour of the Sea, Bed. - The latest Navy charts were used to study the positions in
which the wharf could be built, and the distance from the shoal which is the cause of anxiety
to those responsible for piloting ships to the berth at the jetty. Some doubt appears to exist
regarding the accuracy of some of the soundings shown on the cliarts, measurements near the
site of the wharf having been found by the engineers to differ slightly from the soundings
As it will be necessary to carefully measure all sections of the site before construction actually
begins on the wharf it will be possible to correct any slight defects in the contours indicated.

65. Position of the " Neptuna ".-Although, .fch.e site suggested in the proposal is planned
to allow the outer face of the new wharf to be in line with the wreck, thus avoidmg most of the
danger at present encountered when berthing at the town jetty, a considerable amount of
criticism was made of the proposal to place the new wharf in close proximity to the wreck.
In seeking the ideal site to meet; all requirements the Committee kept this factor in view,
particularly as opinions obtained from mariners using the port indicated a preference for a site
near the timber jetty.

»



12

66. Road and Rail Approaches. -The advisability of making provision to approach the
new wharf both by road and rail made it necessary to site the structure in such a position that
the standard railway rollmg-stock could be moved _on to it without difficulty. The proposal
before the Committee envisaged complete preparations in the structure to allow for railway
connexion, but it was_not suggested that the railway should be connected to the wharf until
the standard gauge railway is constructed to Darwin.

67. The Committee considered this aspect of the proposal, together with a further
!u^f!ti-(in.if?om..tih~.e commonwea'lth Railways Commissioner that the railway should be
c^structelimmedilely- and ^hat the length of the wharf should be" increased by "9^ feet
^d?STal+t° c^l^^ ^^et.^-d^che]ill:e^to.^ve a t lengt11 of wharf of 740 feet in order
to facilitate shunting of trucks at the ship's side.

.6^^La'.r^sulto^itf rev,iewof a11t}le evidence on this point the Committee recommends
tliat^ preparation be made to take the railway, but that it should not be connected, to the wharf
mtiLtcT:tocM.mA;tMoes^^ua'?orecomme^Y^^
S.co'mT witk the railway ,e,uiremente bo deferred until the railway ,8 oonstr,cteS°on-to
the wharf.

;Ti^69+.^TeL^lc^!'s'^i'+<lT^i^f!lble-c.a!^°^t of^6vld^ncie w,as. sou^ht concerning the effectof wind, tide,, oun.ente, and tl>e d.toce faom.the adj>oent-shoal:i,--oStodetennS.e-w],;th;;
:^^^^^^^=^^^^^^^s
weather. ^ It was also necessary that the site should"allow for practical use of"th7 inner 7^ of
the wharf for berthing ships.

;JnQ"c,^l T!^e)iJ^ .'s?:te"^7S^Ine'1.0f1the e7id?.n.ce obtained .fr0m those experienced in
Idling Aip^ and in the use of the harbour facilities a^t Darwin 'in particuia^i.owed ^
preferenfefor.a.s?enear the Present timber Jetty,^d the Committee made"extensivemqmries
to asc^tam whether a suitable site could be obtained there. Considerable weight'of evidence
nobt?m.ed^swb a,.^08a'. ^-. -p-"y ft-^ who vi-^d thep^ot
from other points of view than a purely navigational one.

Iil'J-.j:L-or^e^ito^se^tl^s site^it .f'Ppeared necessary either to bring the railway and
^^^^ ^^^^^^
!^,!S-i0^ ?L!^>r^T?\,th! !llte^h;roughi^heNavy''BO?t^'Y,ard''l.owm^to the fac? that-alarge
^o^.nti°f^^on -y..had.?een SI?ent lnreclaimmg Part of the bay in order toprovide a, fiat space
for the boom construction and maintenance equipment, which would be renderpd useless under
thiaJ"3>osaLJ°me doubt W8S a1?0 expressed reganling the abilityof-the7edai,n;d-g;onndTo
carry the necessary weight of railway transport.

1

7£LT!leapproach, acro8s the b^ was opposed by the engineers on the^core of the very
heavy cost which would make the proposition a most uneconomical one. Opposition to this
site was also made on the ground that t£e inner face of the wharf would not be of use for normal
ships, » the^oach from the Fort Hill ride would prevent dip coming in from the normol
south-westeriy direction.

73- Li spite of the fact that from a, purely nayigational standpoint, the site near the
timber jetty is preferable, it was therefore'decided by the Committee-~that:\uider"aU tie
circumstances, such a site should not be recommended.

..^^hL^°^promise^e'~~lY\ order .t(? obtain a site with a's manyof the advantages of
t.he.tmbM.]euyate-J088Me!md,rt WI.th a°,?pp.oa.hfco,; Stokes HUl, a-co-mp^eiit-;
w»p,y^d, as show, on Plan H.C. 1586A. . Th. provided for the co,rtr,otion-ofthe-fot
stage of 380 feet of wharf in^ a.position approximately 300 feet from the Neptuna, on an'angle
whic^h would allow future extension to be made^ mto_ deeper water, but_it wo^ld'b'e necessary'to
^l!^e aT ^!ff^11 ^e}nig^nof^p^!f11 ^hlrif_^This_ p?roac . ^ . ee ^^
f.08*^ an.aMitioMl,£34i000' ^somememb^ w»erfop,nio, to any ^n^.-ga.n-ed
m.thaLpoplSon,would n^be,worththe increased expenditure^ it wa^herefore7uggest&ed: a;
^furthe,. alton^ve, th.t the Main section of the- whri 380feetbyHOfe»t-°?ho,Idbe
constructed in the same line, but 300 feet nearer theNeptuna, while at the 'same time" an'extemuon
of-themltelfam 8110uld be m-de br addm8 the..-d -tion;270feet-byTo feet "Thirw,A;
make it possible to provide a berth in the" position desired, weU removed from "the wreck; Tnd
without the long approach, the cost of which could be effectively used for the"extension;

.
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,^^,75\?1?^id!sl^?iiI^.eI2giineT-T_were tihen.req,uested to draw UP auo^er plan indicating this
position, and the following decision was arrived at :

^hie^o^rol?^e^sit^ l]:lownion.Tpla'n.:H;0' 1086A'300 feet from the Neptuna,
md.m>t.les8An.8»0 feetfrom tbe thre»-f^°- line show,-on a.-N.-vy-oiS.-S
T^.toLrob}e?t tothe followi^ modifications ^mon^edby-tl.ehaoteedTectio;
on Drawing H.G. 1586B :

(1) The section ofthe -wharf 380 feet by 140 feet to be moved approximately
^(i>o feet-to.^ar<:^it]leJY,e^ma, l'° ?p!ace tlle outer 300fee'fc of approach.

(2) At the same time the 270;feet by 40'feet extension to be'constSeTto
provide a berth approximately 300 feet away from the wreck;:

(3) Tll^directionofthewharftobe slightly altered/as may be shown necessary
^.:uk=.nLTndm^to-m8T..theiTIbi^.;of^i~g:&
future extension to give up to six fathoms of water if required in time
to come.

Cost.

^.Ongmal Estzmate.-T^ details^ the estimated cost of the proposal, when referred
to the Committee, as planned on Drawing No. H.C. 923, are as follows :

Drawing H.C. 923-Proposal as originally submitted to ParUamen t-

First stage £
Approach and main wharf, 380 feet by 140 feet 248,000t *

Transit shed, 200 feet by 60 feet .. 12,000. t * »

Services (oil, water and power) 15,000* . . . . t

275,000
Contingencies (10 per cent.) 28,000. * t * .

Cranes 80,000a t t I t < * t . .

383,000
Second stage

Additional wharf, 270 feet by 40 feet 45,000. * . .

Third stage
Additional wharf, 270 feet by 100 feet 112,000. * . *

540,000

^^.Amendedf;stimate-TheGost of.tiie amended proposal submitted to the Committee
^.t^^<le.partm^l^L^gm^rs 1? thelr. o^l§,in^1 evidence caD.cerning Drawing No. H.G. 1525
wa8-Bhown MJ4,69-??0:, T8 fi»'ura .induded the fi"t ^ -d ^°o"iy; .;"'itwL-
^t,^atedcitl:l;at.^h:e.t}ur_(^ stage_w^uld^e d^.rred alld W0uld not be necessary for many years
to o?me;:JmPnTses.°f com?ali80n the additi»n of ^ ^ ^ the ted ,t>g. to- ^ propel
ontlus Awould .?,crea8°.tlle total fm ae firat two "^ by £112,000, sho^-gtho-oo^.Ted
cost as £571,000. The details are as follows :

Drawing No. H.C. 1525-Amended proposal (in line with Neptuna wreck)
First stage £

As Drawing No. H.C. 923, first stage 383,0009 » t t

Additional length of approach, 200 feet 22,500. . t *

Dolphins 8,500t . f . . t t . . .

414,000
Second stag

Additional wharf, 270 feet by 40 feet 45,000fl t * #

t

459,000
Third stag

Suggested to be deferred 112,000* t fl t * t

Total 571,000. * * . k * » t t »

i%te.thj;tt_^ommo^wealth :Railways desire an additional 90 feet by 40 feet
teond s^ea when Iail comeaons ale m^. This would-oost-approximately
£15,000 more.)
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78. The Timber Jetty Site- When the alternative site near the timber jetty was considered
the Committee was informed that the structure would cost approximately the same in that
position as that given for the plan shown on Drawing No. H.C. 1525.

79.The '.Compromise Site. - During the inquiry consideration of various sites brought the
Committee^ attention to the possibility of constructing the first stage of the proposal at a
distance of 300 feet from the^ wreck ofthe Neptuna, and a plan demonstrating this site was
submitted on Drawing No. H.C. 1586A. This allowed for a first stage similar to the amended
proposal, costing £414,000, with the addition of 300 feet extra approach, involving a further
!??T.d?u^of.Jp^oixi^eiy..£34:'oon0',, If tllis slte were to be adopted the expenditure up to
the first stage would be £448:000, and the second and third stages would have toTe added &er:

80. The Fmal Site Cost.-As it was finally decided to discard the 300 feet of additional
^PP^h^ndadopt^es^e shown on Drawing No^ H.C. 1586B, the estimate for the proposal
recommendedLwhich.mohdesto fir8t and se»°nd .ft68. wi" ^ ^,00^-Th;-coit fnv-oTve-d
£-c;m.8tru?tm?.the,wharfonthia 8ite. tl-.erefore'"" ^ ;Pproxim.tely the^-.a^sho^
^]?^^g£oh^'c!'^S^<:[vleL1?.h^u?hi ti:e£° ?T oftihe structure ig altered to provide for
the various factors affecting the proposal, both at the time of "commencement andm'Tuture
ye^,and only the tat and- second ,tege3, to te consfauctod rimultaneoady;^ reoommonded
at present.

The Transit Shed.

Sl_ Provision was made in the original estimate for_a sorting shed to be included on the
wharf^The,8hed.was IAnned to te 20»"feetlon6 by.e0.fe.twide°a,-ditT to-biT^e-d-of
steeled sheeted wi& -g.lv.nM .on, with fcber pbnking to proteot tbe lower wA-,:g.in;t
^(T^Ze ot^^' 4-0 ^i^T,t? J^iL18 ^e^c.l!arian-ce.- nder t^ ro<?f trus^es' a'nd ample doorways
onbotli sides to facilrtate handUng of cargo by means of mechamcal eqmpmenT; Provision
was made for a bond store, amenities, and office accommodation at the approach end.

82. The Committee gave consideration to the provision of the sorting shed on the wharf
because it involved the construction of the wharf to a 'width of 140 feet to carry it. Where the
len?t!1. of-stetl;?iile!iiis re(lulred to be great, owing to the tides, and the consequent construction
cost is very high, the inclusion of the sorting shed entails a very considerable increase in the
expenditure necessary. Evidence was therefore sought to establish the necessity for providing
for the shed on the wharf rather than on the land as at present.

83. The Present Discharge System. - A considerable amount of evidence was submitted to
the Committee regarding the disadvantages of continuing the present system of transfernng
cargoes to the sorting shed on land, by the use of motor lorries, for sorting and delivery. The
cost of cartage between the ship and the present sorting shed was stated to be 10s. per ton, and
owners of goods are not permitted to go on to the wharf to collect their goods at the ship's side
to obviate this charge, only trucks of the Darwin Master Carriers' Association being allowed on
the wharf. It was also pointed out that a considerable amount of pillage takes place between
the time when goods are_landed from the holds until they are unloaded in the" transit shed.
A further reason against the sorting shed on the land was advanced by the Customs authorities
whose duties will be simplified if Customs offi.cials can supervise the unloading of goods from
the holds straight into the sorting slied on the wharf. The Customs Act requires it and it is
the only way to exercise effective Customs control.

84. The amount to which a sorting shed on the wharf is used depends upon the type of
cargoes discharged at the port. It was explained to the Committee that, in the case of cargoes
consisting almost solely of one type of cargo, such as meat, wheat, coal, or some other similar
commodity, sorting is not necessary, and the cargo can be discharged from the ship's side.
However, the cargoes coming into Darwm are mainly composed of an assortment of goods to
various consignees, and sorting is essential.

85. One of the factors which is also causing great concern is the slow rate of discharge
which obtains in Darwin. This seriously affects the trade to the port and the turn-round of
ships, and it is regarded as essential that every possible means of increasing the rate of discharge
shall be sought.

86. In the future, when railway connexion is made to the wharf, it will be more th.an. ever
necessary to have the sorting shed on the wharf, and, after considering all tb.e factors involved,
the Committee is of opinion that it is necessary to construct the wharf to carry the sorting shed
and to provide the shed required.
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M.echamcal Equipment.
87. Provision was included in the estimates for cranes to be supplied for the wharf.

Two 6-ton_ cranes from disposals sources were reserved but may not bemused if more suitable
units can be secured for. the purpose. One 30-ton crane will be mounted on the north-east
;orner of tlie wharf to cater for heavy lifts beyond the capacity of the travelling cranes or the
ship's gear.

^

88. Tlie general necessity for mechanical equipment for liandling cargo on the wharf is
stressed by most witnesses, and it was stated that fork lift trucks, tow motors, and other
Wlianoes would m,t»i»Hy a^t m inching the rate of cargo discharged at the port." U wa.
pointed out that fork lift trucks depend very largely upon palletizing"of cargoes, and cannot
be used to full advantage with the genera,! type of cargoes coming into Darwin, but it is
nevertheless essential to adopt all available methods of mechanization on the wharf. The
Committee recommends, therefore, that modern methods of mechanical cargo handling should
be studied and applied on the Darwin wharf as widely as is practicable.

SECTION V.

THE COMMITTEE'S RECOMMENDATIONS.

List of Decisions.
89. The following is a summary of the decisions made by the Committee after study of

the evidence and consideration of all the factors involved : Paragraph
In Report.

(1) A new "wharf is essential 55t » * . * » . . . .

(2) The caisson type _ of construction is not practicable for Darwin under
present conditions 42. » . < 9 » * . f . . f

(3) The _ proposed construction of steel piles supporting structural steel
girders and beams is agreed to 58. < . . . . . t

»
.

(4) Provision should be made for a railway to be laid on the wharf but it
should not be connected until trading conditions demand it 68a *

(5) The extension by an additional 90 feet, recommended by the Common-
wealth Railways Commissioner, should not be made to the wharf
at present 68f . . . . . . » t f f * . .

(6) The timber jetty site is not recommended for the wharf 73. * * *

(7) The site shown hacliured on Drawing No. H.C. 1586B and described in
paragraph. 75, is agreed to 75I . . # . » . . t a

(8) The first and second stages should be constructed simultaneously, at an
estimated cost, of £459,000, but the third stage should be deferred
indefinitely 80fr # 4 t f t t « . f * . .

(9) A sorting shed is necessary on the wharf and should be constructed as
proposed 86f . . . . . . < f f * * » .

(10) Modern methods of mechanical handling of cargo should be applied as
widely as practicable 88. . * fl 9 9 » » .
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