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ALFRED GREENFIELD, Provincial Secretary.
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the upper paris of the bamk fall in, a process which 1s
immensely accelerated by the action of a swell from tho
sen, which extends n considerablo distance up the viver,
and causes, at every flow of tho tide, a tolerably hoavy
surf to beat against the upright bank. ~The action of
{his is to undermine the bank about G to 7 fect

that any work depending on tho uso of pil

below its surface, and to cause large masses of 1t 0 |
fall in, which are gradually crumbled away by |
the surf, or carried away bodily by the next
flood. This action of the surf, if left to itself '“’0“:1‘51
he to form a flattish shore to the viver bank, and its
destructive offect (apart from floods) could be
arrested by simple and comparatiyvely Inexpensive

means. ,

It remains then to point out some means by which
the scour during floods can also be arvested, and this
being accomplished, the safety of the banks will be
secured.

The ordinary piled and planked breastwork, well
filled in behind, would appear to be calculated to
vesist both destroying agencies, were 1t put down
deep enough, but it would requure to be carrmed out
in such a way and on such a scale, as would render it
very costly; for, although I have stated 30 feet as th_ﬂ
greatest depth of scour at low water, as yet experi-
enced, this by no means points out the extreme Lt
which should be provided for, judging from the
extremely treacherous and shifting nature of the
river bottom, which appears to be little better than
guicksand during floods.

The peculiar form of breastwork I should recom-
mend, were this plan of protection adopted, would
be to drive piles, at least 60 feet long, on a moderate
melination, all along the face of the work at a distance
of about 3 feet from centre to centre, the top ends
being surmounted by a capping piece, and strength-
ened by land ties. :

Behind these I should fill in large pieces of rock,
forming, in fact, a rough stone wall, say of 4 feet in
thickness, and in front of the piles would also lay m
an angle or footing of rocks, to resist the downward
scour of the water. ‘

These, as well as the rocks behind the piles, would
gradually setile during the first few floods till they
became firmly bedded and immovaeble.

_The permanence of this work would be Iimited |
only by the decay of the timber used in its construec-
tion.

I have not yet ascertamned, but searchis now being
made to determine, whether rock can be obtained at
an available distance from Westport ; T have hopes
that it may be found in a spur near the Orowaiti, and
withm say two miles of the port.

Assuming that a supply can be got from this place,
I should estimate the cost of this breastwork at about
£500 per cham.

Another plan, and one, T think, most worthy of
consideration, would be to throw out from the river
bank, at a safe distance above the town, a projectmg
grom of such a character, as would withstand any
flood, however severe, and of such a size and shape
as would deflect the current sufficiently to protect
the line of bank below from scour, and render the
water below 1t comparafively still. '

X'his being accomplished, we should then have to
deal only with the destroying action of the suf,
already described, from which the bank might be
protected by a low breastwork of piles and planks,
bazked with stones and rock, which would also form
an enduring-edge to thé bank, and protect it as well

The cost of this would be about £30 to £40 per
chain.
As regardg the construction of the groin itself, I have

been forced to the conclusion, from carefulobgervations, |

' : + 8, how ,
woll strongthened and braced, will bo found ity ”1"{'{;:;“]1
' 01

to withstand the forces brought to boeny ngningg i ¢
heavy floods, and wo must look {o the use uri ,; A
other. materinl, 1o order o resist succosslyl] ,u:;m
power of the river. I can confidently 1*&&01113:11 it
heavy rock-work for this purpose s o cerfniy ;uﬂm“l
of nttaining the desired object—and with it n ET}H
substantial groin could be formed, which woyulg yﬂu d
the action of the strenm, and deflect the eurrentﬂlfb
any desired extont. | 2

The manner of constructing i1t would ho iy ]
and safe ; the tramway laid for the supply of .l}Dpt >
would be continued to the edge of the pivey bit.nirﬂ
and the stone itself in large masses would be tijlmd
out of the trucks and left to find its own bed';l lth
tramway being extended along the. groin itself pg' nhg
work progressed. |

We have examples of groins thus formed nafus
both in the Buller and the Grey, by the affﬁiﬁuﬂf
tributary streams forcing masses of stone and rocks
of all sizes into the main stream during floods, ang
which successfully withstand the heaviest floods in
the main river. - ' .

A frequent inspection of these natural groins, and
the manner in which they resist and divert the stream,

has convinced me of the fitness of such a structure:

for the purpose intended. ~ I estimate the cost of such
a groin, projecting say 2% chains from the edge of the
bank, at a proper angle at about £4000. Tts position
would be opposite Henley-street, that is, about 33
chains above Gludsbone-street. Should its action in
stilling the water below it not reach as far as Glad-
stone-street, a smaller groin of the same character
might be run out about half-way between the two

places ; and were il at any time thought desirable to

control the action of the surf rolling into the river, it
could be accomplished by constructing another imme-

diately below Gladstone-street—where the channel

becomes much shallower. _ :
I will now summarize the works which, with o

| view to the greatest economy, combined with perma-
nence and cerfainty of action, I should recommend to

bé undertaken for the defence of the river banks,
ViZ 1— 5
Large stone Groin at Henley-street .. £4,000
Say 30 chains of Breastwork at £40 ... 1,200
Formation of Wooden Tramway, say
2 miles at £500 ... ... .. ... 1,000

: / £6,200
Middle Groin, if required, say ... ..., 1,500
Lower do. do. BRYE S 22500

While on the West Coast I took an opportunity of

examining the protective works in progress at Grey- -

mouth, and also at Hokitika. -
The former consists of about 51 chains of wooden

breastworlk; formed of piles about 32 foet long, driven

6 feet apart, capped, and planked over, ahout 10 feet

down, to the water line; the whole being strength-

ened at intervals by land ties and braces. Between
this and the edge of the bank, about 30 feet, there
exists a triangular space ; the river beach or shore
shelving from the street level to a depth . of about 23
feet at the line of piles, giving about 18 feet of water
on this lime. This space it is intended to ll up
entirely with brushwood, tree tops, branches and
logs, without any admixture of earth or gravel ; and
1t 1s expected that this will effectually prevent the
scour of the river banks, if not at once, gradually, as
the mass of brushwood settles down firmly on the
bottom.

There is n reasonable lLope for the success of this
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plon, if, a8 I have heon infommed all
l,n:.!:'ji;i {.ll.'w?p to n hard or solid .I'j.l'l.'lj’tf;'r!n
10 anpire coal, of 1) ; ; :
liko gum ]'arwil1;;;";(:(:[1;L]:;.;?:fnﬁ“:i hr” ; |
works, all of which have heen re:}a-:rlin:; Pl
' At Iokitika, T ohserved g ;ﬁmﬁ.i,ivﬁ?:fﬂt j‘
live works, some completed, and g i i’}' of protec-
the wharf itself is protected in front = ? progress ;
about 20 feef, long, and is yof fif:-un}];.n}r ﬂl?r_i? piling,
i, and above it, wing-dams, op 'grf}ig; “’r‘; e below
character have hen erected, gome of w"}:ir-}}l .
yel been tested by floods, TEEF
Breastworks of different, kinds have also been
orected, the most suceessful of which, T was jﬁ'fomgjﬂ
boing made with piles deeply driven in two rows on
cifferent levels, between which a mass of brushwood

the pilas have

nboulf, £6000, g

VATIC A
IFE']ETI'} EI _n_f:j t.f

has been forced down to the sloping bank of the |

river, and this has as yet not been destroyed, noy

from its appearance does it seem likely that it will be, |

The amount spenf in Hokitika in these works, has
I believe, excceded £40,000 I examined these river
works with interest, as being likely to exhibit amongst
them some principle which might be favorably adapted
to the Buller. In all, however, are points of weakness,
even in their present situations, and as they stand,

not one of them would resist the action of a single

flood in the Buller, in which river the volume of
water is immeasurably greater than in the Grey or
Hokitilka. o

The use of the fimber also, most of it of a ve
perishable nature, will lead in the course of a very
few years to a large outlay for necessary repairs and
maintenance. :

On this account I should strongly recommend the
use of stones and rocks in the formation of permanent
protective works wherever practicable. :
 As a temporary protection of the river bank
apainst the surf 1 authorised the erection of a low
breastwork, not exceeding 15 chains in length, and
guaranteed the payment of £3 per chain towards
its cost, on conditions of the work being executed fo
a given specification, and to the satisfaction of the
District Engineer.
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Wom Ay i ] J MITIEL  COom-
niently) wonld be a ready and comparatively i‘hF;p
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I have ths nomear to

laid earefully,

be, Sir,
Your Obedient Servant,

P.8.—8imes writing the above, 1 Imvs received a

spur from whiel
proposed and expected to havs obtainsd ro T
B pecien W nave obimned rock. 1% i3

reported to be gravelly in places, but #ith no larzs

| boulders ; it is composed mainly of very soft sand-

stone, which may easily be broken up by the fingers.
We should, therefore, havs to look forther fora

EUPPI]" of roek which Iﬁ‘igﬁt be obitanead at ths foot of
the main range, at a distance of about 5 or 6 milss.
This would add to my estimate for s tramwsy, and
make the total, say for 6 miles (ostead of 2), £3000
instead of £1000.

Should this tramway be formed, ¥ would bs of
the greatest service in supplying goods, &, to the
diggings beyond the Orowaiti—sueh as the Caladoman,
Giles’ Terraces, &e., and ita formation migh$ possibly
lead to o rapid settlement of the bush Iand, througd
which it passed.

JOHN BLICZZTT.

Government, - !
the time being to the

The Provincial Secretary, Nelson.
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