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ALFRED GREENFIELD,
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REPORT ON NELSON HARBOUR, WITH
SUGGESTIONS FOR INCREASING ITS

ACCOMMODATION.

MELVITLE BATFOUR, Esq., M. Inst. C.E.,

By JAMES
Colonial Marine Engineer.

To His HoNOR THE SUPERINTENDENT.

Sre,—Having been requested by your Honor to
report on the capabilities of Nelson Harbour, and fo
prepare a plan for its improvement and increasing its
accommodation for shipping, I made arrangements
with the Provincial Engineer to Pprocure certain in-
formation (the greater part of which is embodied
1 the accompanying plan), as I was already .?LUIi-
ciently acquainted with the general character ol the
Port, and as my other duties rendered any long stay
21 the district impossible. ok :

The tracings furnished by the Provincial Engineer,
and the information accompanying them, have very

completely met my wishes, and have formished
ample data for a report of the general nature af
present required, though, of course, a considerabls
number of borings and other observations of a more
minute and detailed character would be reguired
preparatory fo malking ouf amy detailed design for
proposed works.

The designs shown on the plan are of an alferna-
tive character; thus, an extension of the wharfage
along Haven-road and a Patent Shp on Haul-ashore
Island may be consiiered one design, and s Shipping
Basin and Graving Dock above Green Point another

REMOVAL OF ROCES.

Two small but awkwardly situated rocks e
the fuirway of the enfrance, and these—the Fairway’
and the “Buoy” Rocks—should be removed 23 3
preliminary to any other work. This could be done
with great ease buf for the rapidify of the fdss,
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which renders it impossible to stealy any oating
| stage over them sufficiently to allow of their being
drilled, and even more impossible to work at them

The best way fo remove
sufficient number of good

a stase supported on
d give muoch less hold

by diving bell or dress.
them would be to drill a
sized deep holes in them from
stout iron rods (as these woul
to the current than any timber framing), and, when
the bores have been charged, to fire the whole simal-
taneously at high water by the aid of electricity. If
the rocks be sufficiently shattered by the disebarge,
the tidal currents will probably sweep away the
debris: bub, if necessary, the stage can be re-e_re‘f:tgd,
and apny remaining lamps aither lifted by jointed
olaws or again drilled and blasted.
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1f tho charges ore all fired at 1l'ngh 8 n.il, fﬁiﬂiqint

| ' { any damage to agjacens

entertained of any 0 adjac

Hmde:}l‘i as the Lead of water ﬂqu th rock 18

:13]1:;513’ r;l;ﬂiviﬁnt- {0 confine the explosive action.
TENTRANOE CITANNEL.
Beyond the removal of the Channel Rock, I am

.- - . o ' -"{!.'
not prepared to rocommend any attempt to IMPIoN

channel at the entrance. FRL :
lh?]jhgugh the sharp turn i 1t calls for great watch

folness and skill on the part of pilots, experience

6

proves that with cood pilots, acciﬂmtsu-‘.‘-f’. ig.*:}* tﬁlil}
are exceedingly rare; and the }mchﬂpgmgl Epﬂticm ’
swrater on the bar appears (0 indicate that the ac -ﬂw
of the various currents of ebb and flood 1
Harbour and the Waimea River has ntt‘;i,hmedd a 121@1
manent balance which might not unlikely be I_E
turbed by any change. A rubble causeway cou
certainly easily be constracted from the shore to the
Arrow Rock, and the mere facility of access {o the
rock itself would often be in many respects a great
convenience, while the caunseway would confine the
tidal currents and probably-cause the inmer end of
Haul-ashore Island to be scoured away, to the 1m-
provement of the channel. As, however, the edffect
on the bar of any such change in the divection of the
currents cannot be predicted with any certainty, and
as no pressing need for such a causeway exists, 1t had
better not be attempted, at least mmtil it be more
really necessary than at present.
WHARFAGE.

The simplest and most expeditions method of
increasing the wharf accommodation of the Harbour,
would ce}tuiﬂ]:r be to extend the present Government
Wharf towards the entrance as stiewn ; and as suffi-
cient depth of water for vessels of any size could be
obtamed alongside such a wharf without dredging, |
it would also be, at least in the first insfance, the
most economical.

The plan shows an extension of the outer 7| or
head of the present wharf, of about 25 chains in
length, with approaches every 7 chains apart, and a
certain amount of reclamation (to low water mark)
alongside the Haven Road; but any smaller lengihs
could of course be constructed. The spaces betwee
the approaches could be leased for stores and goods
sheds, on condifion that all such works should be
constructed on piles at not less than a stipulated
mimimom distance apart so as not to contract the
water way unduly.

Another method of obtaining increased accommo-
dation would be by works above the present wharf
The plan shews & shipping basin with 94 chaing of
g};a;f @-ﬂg}tﬂge and ﬂl"l"-,'::i.lﬂ‘ area of about 31 acres ;

n = = o .
S efiri ,Ii“f'ga‘f ht::x be car?pamtwelytnarrnw at
irance and at the upper end, but wide enough

in the middle to allow of the longest vessel
-~ £ - 3 i _* F. it -

being < canted ” withous difficulty, even if two
tiers of vessels were moored on each side. Bug

for the mecessity for dredging, this wharfage could

be constructed considerably more cheaply than
tlf.ﬂ.n _thag b;::law the present jetty, and, even
allowing for dredeing, it should not be much more
EEPE-HHTE*- yard for yard ; while the more perfect |
s.m?lter atiorded to shipping, and the much greater
susceptibility of expansion which any wharfage abg
Green Point must possess, are strone argumen s
1ts favour. Moreover, as all WFii‘El]D?lﬁE 5
be on ?E:’_‘lﬂj!fﬂfiﬂ land, thos admittine rajf the erection |
of more solid and permanent strumnures they ou ii |
to fetch a correspondingly high price if IJDE ]g d
in the market more rapidly than aieqﬁifed ; E’.%E
i%:ﬁgm%&bssuiiidtaigned bo be dredged to a (1{-:]’31;1?_
- €0 al low water aloneside
e . geide the wharves
ghout, and to a deyth 0f 22 feet at high water ‘

L o8 in |
sltes woul]
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over the wider space in the centre, as it 13 ng}

. j Q¢
sary that vessels should boe able fo be canteq a .

L ] ] \.l l
Turther information as to, the 11111[‘-,111“
't

;1' 108 l:'}f 1IidEi ; :
E}!t%m bottom and the depth at which rogle g o

with would be necessary l}fﬂrﬂt‘ﬂ any rlﬂ‘u.n for sugl i
shipping basin could be ‘ianHy ]_1]1‘111{%1“3'{13 and may
other arrangements, perhaps e‘qga. ly good g that
shown, might be 1:mnpnsmi:; bl'ilis 1'1155 gonoral Prinei.
ples must be! the same in ol %-11 L 80 blnug 88 g
\Maital River is diverted and tho basin laid out negyly
in the proportions ﬂ.‘f wnt_el: space and }vlmvfa.g.;,
shown, any alteration in detall 18 comparatively .
material. Should, however, the bottom be proyeq ¢,
be such that the necessary hﬂEth may be eusily o,.
tained by dredging, the design on the p]a‘u will pro-
bably be found to be ab least as conveuient as any
other which can be laid out.

Allthe wharfage, whether along Haven road or aboys
Green Point, is proposed to be of squared timben,
framed somowhat as shown on figs. 1 and 2, and of
sufliciently massive construction to adapt it for berth.
ing heavy vessels; the piles and other timber in
water to be of West Australian mahogany, as that
wood has the property of resisting the attacks of the
marine worm more perfectly than any other known,
and in some works is still sound after about 35 years’
exposure in seas in which other timbers have been
rapidly destroyed.

R1vER DEFLECTION.

As an essential part of any scheme for constructing
a deep still-water basin for shipping, it 18 proposed to
exclude the Maital River, so as to prevent any ten-
dency to damage to shipping from the wvelocity of
flood currents, and, which is of much greater impor-
tance, to free the basin from the deposits of shingle
which would otherwise of necessity take place. < The
line in which the river is proposed to be trained is a
centle curve from its present principal oudet, and it
1s laid out, so far as practicable, so as to take advan-
tage of one of the existing channels, and reduce the
amount of excavation required to & minimum.

RECLAMATION,

Between the proposed basin and the new course
for the river, tue whole area would be reclaimed as
shown, and the land thus obbained ﬂughlt to fetch a
very high price for business purposes.

As a general principle, it is not advisable to reclaim
any very considerable portion of the area of a Harbor
in such a manner as to exclude tidal water, as ib 13
fastabljshed that the tidal flow is of vifal importance
in maintaining the depth on the Bar; and conse-
quently the theoretically most correct method of
proceeding is to reclaim only to half-tide level, and
bo excavate from thence at least to the level of low
water, thus maintaining the tidal capacity of the
Harbour unimpaired, though diminishing its super-
E_m&l area ; and it must be rememhered that excava-
tion below low water of spring tides has no more
effect 1n admitting an increased amount of tidal water
than any amount of filling above high water has in
excluding 1t. There are, howerer, localities where
very large :ﬁlﬂal basin has a contracted entrance, and
I suzh a judicious reduction of the fidal area has
Elaq a beneficial effect ; the reason being that under
Such circumstances, though the current is very rapid
o the entrance, the basin has not time either to fill
l‘tJ]l E;Jj:pil}' completely dnring a tide, and thus, while
i. ﬁl.fidlr;:gtl water 1% ,lpwer, the low water level is highﬂ_]"

;¢ vhan outside. Reclamation up Lo a certain
533125 If Ef[mkl 2 hﬂlib{f'l’ will not at all diminish the
will ;jn]; ﬂgjfeiﬁas%{ng in and qut.ever}r day; hl.lﬁ
asgimilate - ‘ET e fidal levels inside and oub 1O

_ ¢; L carried beyond that poinf, reclamation

will probebly he injurious,
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Ifrom enleulptiona basod {4
Haxbour, L find that fully g;' Tﬁdllilpm of ' Nolson
water ought to flow in and or A IHe O

1t ugi ; n and out evory spring tid
(rmlug 'I":] feet), in order to make the lﬁi? llﬂﬁg biclo
andl DU:LEHIG agres, but the cross Eﬂétifjl{mfﬁtlmmdﬁ
tranco 18 such that, even allowing g r.ﬁrmﬂ}; ]fﬂ [?n-
knots torunfor six hiours, only some 1 !';liﬂjl.'}r: ?f i:“ﬂ-hj
con pass in and out f.-]".l.'i“*nug]'l the ﬁhﬁ-nﬁel .. &n:]ﬂ '._; l:m].i
o doubt the ‘overflow channels” w’ill ullc:;fmfl;%l
high-water level at fhe lower part of the Harbour Eﬂ
be raised to sensibly the same height as it fs mﬁairlf
I should consequently expect that such is not the
cuge over the upper portions of the mudflat, and
thﬂluua ;?uuld infli)r that o considerable ELIIIIDU;]t of
reclamation ma - iy ‘ i
) wﬂmhy e undertaken without excluding

Hven should this nof be the case, however, as the
whole of the reclamation shown on the ]’ﬂﬂ.:l both
along Haven-road and on either side of the p%épmsc:d
basin, will exelude very little more than one and a-

half millions of tons of water, or one-twenty-fifth of |

the whole tidal flow, there seems mno reason to fear
that such a moderate change should have any seri-
ously injurious action, either at the entrance or on
the bar, and that in consequence any special mea-
sures to counteract such action will be required.

The whole of the reclamation, shown along Haven-
road and on either side of the proposed basin, would
amount to about 126 acres, and would require in all,
over three millions of cubic yards of filling, or, de-
ducting the earthwork measured with and included
in the estimate for the wharfage, training-wall, and
dock, over three-quarters of a million of cubic yards.

Of course it is not contemplated thaf such an ex- |

tensive work should be undertaken at onee, as a very
modified amount of accommodation would amply
suffice for the. requirements of the port for a long
time to come; the design is merely shown on so ex-
tensive a scale to enable an opinion to be formed as
to its convenience when completed, and fo facilitate
the adoption of some general plan, of which all
works undertaken from time to time, as required,
would form an integral part.

PATENT SILIP.

Tt is uch to be regretted that the land at Green-
oint has been leased, as otherwise an excellent site
for a Patent Slip could have been erected there ; but,
without interfering with the leased sections, it would
now be almost impossible to select a good place on
the main land for such a work, which would not

ontail considerable expenditure either in excavafing |

ot the outer end of the ways, or in reclamation at
the landward end; and on any such site the slip
would be very liable to interfere with tuture works,
and ought not to be constructed without very care-
ful consideration of all the bearings of the case—af
Jeast should the general idea of a basin for shipping,
either present or future, be entertained. To avoid
these dificulties I have drawn a slip on Haul-ashore
Island, At the same fime, that site is In some re-
spects very inconvenient—w
and all work, unless large workshops were erected
on the island, would require to be carried backwards
and forwards in boats ab considerable cost and great
loss of time. Moreover, 1t seems
considerable a swell must cross the low parts of the |
Boulder-bank during certain winds, as 1o render 16 |
ot times impossible either to raise Ot lower st%}f |
with safety. The absence of fresh water on ]i o
island is alsoan objection to the site. On the othex

hand, a slip could be constructed on Haul-ashore
slan here else in the |

Tsland more economically than anyw |
harbour,

()

HYonrogrirro Craving Dock

An many peopls *
especially for luppg
other systems of ¢

r,ri'{_]l:ﬂ{-, to the nse of patent E]I'I.'IEI
TRgdgn = . ¥
cl ;E’Hn]@’ I have examined several
s i ’ >
the otufer end of ” iﬂ ing vesdals for Tepair, and on
o large acals in I*! 10 proposed reclamation, and also on
tpl BLOLOLN ligareg 4 b ¢ sy
fiention of the pravi 94, b, and 6, have shown a modi-
(ualities whfrhﬁj Ewnﬁ dock which geems to possess
- 1 BOOTLLC) I'F'-‘r"rtmmpnd e RS
end 1t for very general
py o A e LB

adoption in the colonies
Nelson, colonies, and. to b well adapted for

In the pate ‘ vesgel 1
putent slip o vessel is gronnded on a cradle,

which is then ha el
L LALLM A _1“-3(.! T ] 1 118
Dbt up an inclined railway till ir
1gh water ; 1 the ordinary gravine dock
?II vissel Jd?. floated into a chamber, r?mrmd’ifl_ f}n
)locKs, a e Gda od tha
2 , AN ﬂ_lt.}_:el left dry by the ebbing tide or the
]1:}:.:-13? puri‘lpjad out by power—in either case the water
eIing exce v A
1&1:5{]_* bur irzrl h? gates fill the repairs are com-
E ed ; butb in this system the vessel is lifted by the
otation of water until it is above high-water level
| Emi:l i:!:;en rgrnunded. on proper blocks; the gen&r:ai
principle is "i:?'Eu established, and was ecarried out on
& very magnificent scale at Sebastopol.

This arrangement has many qualities which recom-
mend it for adoption in this counfry, as simple
earthwork may, to a very greal eﬂeﬂtr be 3‘*1:“

; D€ BUDs4
tuted for fine masonry, and 2s the dock gates and
other works which are required do not need to be =0
| ubsnluf:ely waterticht as I an ordinary gravioz
I! dock, in which the whole work is ez"[:rﬂ-:-edJ%!} u;
| searching tesf of a constant pressure from without,
due to a head of water varying from perhaps eight
feet at low water, to twentyfeet or more at high waters
while the hydrostatic graving dock is only required
| to retain the water until the vessel has been foated
| over the graving blocks, and, if there be & zood sap-

=

ply of water, a very considerable amount of leakas

A1

would be of triflinc econsequence. As soon as fhe

vessel 1s in position in such a dock the water 1s ro
off, and as the vessel is above the mfluence of tl

e7
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and no steam pumping gear is required.
The best site for such a dock 1s shewn m
proximity to deep water, and if 1S pomnted so
vessels hauling in or out will not be athwart ths
stream of tide. To save expenses, the floor of th
| upper chamber is proposed to be six feet below high
| water of spring tides, a very lizht second par of
cates being fitted to exclnde the water, and the flo-

-
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tation power is proposed to be obtained Dy flgms

i from the Maitai.

ESTIMATES.

| workine drawings, of course only roughly approxi-

orkmen, for instance, | [ ' han
| 9, Hydrostatic raving

Tn the absence of more detatled information, and

mate estimates can be submitfed, but 1 have Iif

doubt that the works could be completed tor t

saveral sums mentioned below, 1f not o= -

amonnt :=—

1. A Patent Slip complete, capable
of takine up vessels ol 1,200
tons register, should cost com-
plete not more than . . - s

Dock.—Enfrance gates

probable that so |

= 0 N
with masonry - - E8 Lj*i)
Inner gates : 1,000
Ten shoring stages, ab Ly B
£300 . . : ~ 3. 00U
Dock floor, graving
blocks, &c. . - 5,000
200,000 cubte yards X
& = " w2 b
earthworks at 2s. Gd. _-:-,1:51.;11}
e =
Flume, &c. &C. 3.000 pii |
| —_— 15000 O O

| tides, no annoyance from leakage ean be experienced,

e A




his, however, sa for a Dock 350

feet long, and with utwentfftw,{;

feet water on the 5}11; were i

made 280 feet long, "E‘Elith Ezghtem;

fopt water on the sill, the cost

would be reduced to about
00,

3 %‘tl?eﬁﬁnsg of extending 1_‘-11-13 pre-
" gent Grovernment wharf 1 the
most substantial manner, mqlu-
ding the amount of reclamation
thereon, and & proportion of the
cost of the neeessarykapproaphes,
will not exceed £77 Per lineal

d, orper cham . = - .
4. The proposed basin facing above
Green FPomt, with an average
hreadth of about three chains of
reclamation, snd including
dredging, will be about the same
amount, or per chain . .
(On =n average of the whole,
$hough at first, and if buta small
len gf-h be undertaken, the cost of
¢he dredging plant would seem 10
swell the cost considerably.)

-

(F

1,700 O

1700 O

T

cover all works whioh will probably be vequiyeq %S
A considerable period.
0.) Rxtension of the present Go-
yernment Whaxf, ten chaing long,
al £1,T00 . v . A . £17}000 5 :
A patent sl1p .« X : . 28,000 ¢ g

£45,000° 0

: ; e
[p.] Ten chains of basin-facing,
with reclamation and dredging,
at £1,500 s . £15i000 0
Dredging plant - ek 10,000 ¢ ¢ -
Thirty chains riyer training wall,
0 at £320 . 9,600 0 g

Thirty ﬁh&inﬂi road to dock from
Jower end of training wall, at

£300 . , : - . ‘ 9,000 0 o
Dock . : . . - ’ 36,000 0 o

0 | £79,600 ﬂ{} 0

T am not sufficiently acquainted with the tenure of
property, and the right of water-way and frontage
of the several owners of property, to be able to ad-
vise definitely whether the scheme represented by

The complete schemes as shown on ten plans, Rstimate C., or that represented by Estimate D,

may then fairly be estimated as under:— 3

[2.] Twenty-five chains wharfage
along Haven-road, mcludng Te-

should be adopted. Economy is certainly in favour
of the former; buf convenience and greaf suscepti-
bility of after-extension is a strong argument in
favour of the latter ; and local interests or the rights
and claims of local proprietors, may easily turn the
scale either way. On the whole, T should prefer to

increase the wharfage by extending the present
works, and to construct the dock in preference fto

the slip. :

T shall not attempt to estimate the cost of re-
o | moving the channel and buoy rocks, as it depends
o | very greatly on the method adopted ; but I would
o | very strongly recommend that their removal be at
o | onee authorized ; and have no doubt that the Pro-
vincial Engineer will -do the work most success{ully,

clamation, &e., at EL,700 . . £42000 0 O
A patent ship o . - . 28000 0 O
£70,000 0 O
[8.] Ninety-four chains basin-facing
with earthwork, and dredging, '
at £1,700 . : 0 - . £159,800 O
Extra reclamation s . 53,000 O
River training wall . > <~ D000
Hydrostatic graving dock . . 36,000 O
| £267,000 0

o | and at a very moderate cost.
T have the honor to be, Sir,

A comparatively small porfion of even the smaller

Your most obedient servant,

scheme would, ;imwe*rer: gmyly guﬁce for present JamESs M. BALFOUE.
purposes ; and the following estimates would fully | Wellington, March 23, 1868.

Printed mnder fhe authority of {he P
Nelson, Pring

rovineial Government

J nenf, Nelsor, by CHARTLE w.atreete
er for the time being to the said J GG?@E;EEIELLI??TI Trafalgar-#
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