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Sik,— Department of Lands, Wellington, Ist June, 1912.
1 have the honour to submit the report upon the drainage operations in the Rangitaiki

Plains, pursuant to the provisions of section 10 of the Rangitaiki Land Drainage Act, 1910.
The total area affected by the Act is 87,100 acres, the greater part of which has been disposed

of either in freehold or under leasehold tenures, or remains in the hands of the Maoris.
Operations were commenced at the beginning of 1911, when the necessary preliminary

engineering surveys were made. The report of the Land Drainage Engineer (attached) shown
what has been done since that date. The chief work is the diversion of the Rangitaiki River.
A contract for the excavation of a canal from the Oherero Bend to the sea has been let to Messrs.
Rich and Jeffreys, and they have now oonunenced work. The contract price was £11,123. Most
of the remaining drainage-works are being undertaken by the staff of the Land Drainage Branch
of the Department, under the direction of the Land Drainage Engineer (Mr. J. B. Thompson)
and his assistant (Mr. 0. N. Campbell). Very satisfactory progress is being made.

During the year it vac aeoessary to effect the classification of the drainage-area in accordance
with section 6 of the Act, and the requisite regulations were gazetted on the 16th March, 1911.
Mr. H. Lundius, Crown Lands Ranger, WTanganui, was oppointed as arbitrator lor the Govern-
ment; and .it a publio meeting held ai IV Teko on the' L9th April, 1911, Mr. Edward Allen, of
Cambridge, was elected the arbitrator to act on behalf of the occupiers of land in the Rangi-
taiki Land Drainage District. The classification was made during May, and subsequently the
Valuer-General revised the valuations of the various holdings, in ovder that the rates to covtjr

payment of interest on the outlay and repayment of principal may be levied.
At the end of the year Mr. William C. Kensington, 1.5.0., retired from the position of

Under-Secretary of the Department, and relinquished his supervision of the drainage scheme,
which was initiated under his personal direction and" advice. I hope to be able to visit the locality
and inspect the works at an early date.

The whole of the moneys raised under the Act for the drainage and reclamation of the plains
will subsequently be repaid by the settlers by means of a special rate, the first instalment of
which will probably be levied during the current year. Since the passing of the Act and the
commencement of drainage operations the values of lands in the plains have greatly increased.
Much of the leasehold land was originally let to tenants at rents based on a capital value of about
10s. per acre. Sales have lately been reported at prices of £14 and £16 per acre, showing the
great reliance placed by purchasers on the ultimate success of the operations, and the consequent
improvement of the lands.

The accompanying plan shows the works in progress and in contemplation. The statement
of accounts shows the expenditure. I have, Ac,

John Strauohon, Under-Secretary.
Hon. Thomas Mackenzie, F.R.G.S., Minister of Lands.
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Statement of Accounts (as required by Section 10 of the Rangitaiki Land Drainage Act. 1910
for the Year ended "Ist March, 1912.

1911. Receipts. t s. d. I!)I2. Expenditure. I s. <l.
April I. To Balance- Cash in Public Ac- Mar. SI. By Expenditure—

count .. .. .. 2.i.71") Id 10 Payments for liabilities of
1912. old Board .. . . 1,616 6 (i

Mar. 31, To Rates received under section 7 New works by contract or
of the Rangitaiki Land day labour, purchase and
Drainage Act, 1910 .. 0 6 0 maintenance of dredges,

' Thirds," &c., received under He. .. .. .. 9,271 15 8
section !) of the Rangitaiki Payments on loans—
Lend Drainage Aot, 1910.. 606 2 6 Interest .. ... 906 8 9

Repayment of principal :S4l> 17 6
Balance?—Cash in Public Ac-

count .. .. .. 12.931 18 1
Advances in hands of officers

of the Government .. 1.248 II 9

£26,320 is 3 £26,320 18 3

l>j \\ Account.
1912. £ s. d. 1912. £ s. (I.

Miir. 31. To Balance .. . . • .. 24,653 2 li Mar. 31. By Advances made by the Not
Zealand State-guaranteed
Advances Office—

No. 1 Loan—Balance . . 24,653 2 <i

£24,653 2 6 . £24,653 2 li

REPORT BY LAND DRAINAGE ENGINEER.
Si«, —

I have the honour, in accordance with the provisions of the Rangitaiki Land Drainage
Act, 1910, to report upon the various operations carried out during the past year.

During this, the first year of actual drainage-work, a great deal of very useful work has
been accomplished. The whole area was systematically explored, and all main works, outfalls,
and drains located, and the engineering surveys were duly made and plotted. Careful examina-
tion of the scheme of works, together with the results so far attained, cannot but carry conviction
of the ultimate complete success of the works in rendering the area extremely productive and
valuable.

Every possible effort was made to get out contract plans of major works, and this was done
with regard to some SJ miles of large main outfalls. Tenders were invited throughout the
Dominion for this work, some six weeks being allowed for return thereof, but there was no response.
Without doubt this is attributable to three causes—(1) the prosperous condition of the Dominion,
and the large amount of available work near centres; (2) the uncertainty of labour conditions.:
and (3) the inaccessibility of these works, and the consequent delays, inconvenience, and expenses
that must necessarily occur in getting supplies and machinery on to ground.

Machinery.—After due consideration it was decided that the Department would undertake
the large works and purchase the necessary machinery and plant to deal with same. Accordingly
a new Hammond " pony dredge " that was available locally was purchased at a great reduction
on original cost, and orders were placed with Messrs. Priestman (Limited), England, for the
supply of two high-purchase grab dredgers and exoavatore. The foregoing plants all work upon
floating pontoons.

Rangitaiki River Diversion.—The contract for this diversion was let to Messrs. Rich and
Jeffreys in the previous year, but progress has so far been slow. The initial delay was caused
through the difficulty in procuring a suitable plant for the work, and some months elapsed on
this account. The inaccessibility of works' and attendant worries of landing machinery were
also contributing factors. The contractors' plant consists of a suction dredge of two 16 in. centri
fugal pumps with a capacity of 700 cubic yards per hour of solids. The pumps are driven by
a 100 i.h.p. engine, marine type, and a 375 h.p. locomotive boiler. The delivery-pipes to spoil-
banks are to be carried on some twenty-two floats. A large dam with special sluice-gates was
also erected, this proving a very expensive work. The whole plant should be in thorough working-
order aboul the middle of May, and the work should Prom then progress rapidly. All timber for
training-walls is on the ground, and a great deal of unseen work has been accomplished. The
amount of contract is £11.123.

Tarawera River Improvement!.—Great changes have been effected at the headworks, the
river having been diverted for some ■'! miles from its old bed. The river was diverted into Lake
Rotoiti-paku, and thence a channel was cut leading into Lake Rotoroa. From the latter lake
the in'\\ river follows the course of the Otarakuti Stream, which was straightened and widened
right to its junction with the Tarawera River. Considerable scouring was then set up, and the
new river-bed has at present an average width of T-t ft. A lowering of the water-level at head-
works of about 4 ft. has resulted, and this will be further increased. A very small percentage of
the Tarawera River water now finds its way by <> 1 <[ courses in the direction of the swamp road to
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Tβ Teko from Rotorua. This diversion ol river has made the main ooach-road quite dry where
previously a considerable length of it was under water. It will be necessary very shortly to
temporarily close the main road from Otarakuti to Seccombe's, and a new road via Tarawera
Free Ferry has been made to earn the diverted traffic. The Otarakuti Bridge will require
replacing eventually by a new structure, but will in the meantime be repaired by the addition
of a temporary span of 25 ft., and the renewal of approaches, which the enlargement of diversion
is affecting. This diversion has avoided some 200 acres of pumice flats, formed by the old river-
bed, and it is considered that the two lakes through which the diverted river now passes will
" trap " any pumice and sand travelling from the southwards, and form a settling-bed capable
of holding, at a low estimate, four million cubic yards of silt. It will be apparent that such a
result is of supreme importance.

On the lower Tarawera River the Hammond " pony dredge " is now cutting diversions with
a view to straightening this river. This plant is of the bucket-ladder type, and has a capacity
of cubic yards per minute, the spoil being carried to banks by an elevator. The power used
is .. 80 B.h.p. Standard oil-engine, and the plant will prove very suitable, but has not had time
to make a big show as yet. The bucket ladder works in an arc of 28 ft., and can excavate to a
depth of 12 ft. Altogether it is proving very satisfactory. The pontoon to carry plant was built
on the works. One of the Priestman grab dredgers on order will be also placed on this river to
straighten its course. It will be fitted with automatic steel- chutes reinforced with a water-jet.
The pontoon, 55 ft. by lM ft. by 6ft., is almost complete, and is being built on the works. It
is hoped to lower the general surface level of the Tarawera River by 1 ft. per mile.

Kopeopeo Outfall.---Tenders were invited for construction of an outfall sumo il miles long,
but none were received. Arrangements have now been made to first rue up a drain with a 10ft.
bottom, and to afterwards place a dredge—when available—in the same and enlarge it.

Manc/aroa -Te Balm Outfall.—No tenders were received for this work, which comprises
.some 4j miles of outfall, with an average width of 20ft. It was then decided to order plant on
behalf of the Lands Department, and a Priestman grab dredger was accordingly ordered for the
work. This plant will be erected on a pontoon 22 ft. by 55 ft. by 6 ft., and automatic steel chutes
will also be placed on same. Water-jets will also be used in connection with the chutes. On
account of the fall in country, the dredge will be fitted up some 4 miles inland and worked clown
on a falling grade, water being supplied from the Mangaroa Stream.

Awaiti Bend Diversion.—This work is in hand, being half completed. Wheel scoops have
been used, but work has had to be discontinued for this summer. Some 3.500 cubic yards of
material has been moved to bank. +

Awaiti Stream.—This has been snagged and cleaned for a distance of H miles, and is now
navigable for launches. The willows throughout a distance of 1J- miles have been ringbarked,
and treated with " Noxine." This river will eventually be improved by dredging.

Ori/ti Stream.—Some 6 miles of snagging and clearing has been done, and launches can now
navigate tin; waterway.

Mangaone Stream.—This has been diverted for some 40 chains, and now, instead of spread-
ing broadcast over the country, is confined within banks. A very noticeable difference is apparent
in surrounding country.

Eastern Boundary Dram. This has been deepened, widened, and improved for some
144 chains, and more deepening will be done next season.

Western Brain.—Some 454 chains of this drain has been greatly improved by deepening and
widening, and further work in this connection will be done next season.

Eastern Drain.—The course of this drain was widened and deepened for a distance of
:?60 chains, but more depth requires to be gained.

Te Rahu Drain.—Very great benefit was obtained by the substantial deepening and widening
of some 110 chains of this main drain. This drain will eventually form portion of the main
outfall.

Ngakauroa Stream and Catch/water,—This was cleaned and straightened for some 05 chains.
and a continuation of )!• chains was carried across the swamp to foothills. Considerable relief
has been effected by this work, and a large tract of country has been made available.

Omehu Stream. This has been straightened, cleaned, and deepened for a distance of 80 chains,
and a lowering of the winter level of at leasi is in. water ;ii iK upper end has occurred.

Awaiti Road Drain .—Importan< work in the direction of widening and deepening some
245 chains of this drain has been clone, and the drain is now 8 ft. on bottom, and averages 4 ft. 9 in.
deep. This work, in conjunction with the diversion of the Tarawera River, has very largely
improved the Tarawera country

Road-deviation.—Owintr to the diversion nf the Tarawera River it became necessary to pro-
vide another traffic-road, the small bridge spanning the Otarakuti Stream not being long enough
to allow, with any degree of safety, tin- pnss:i<_re of the extra volume of water that, would be
brought under it. A deviation of some :>, miles in length was therefore constructed, and where
the road touches the Tarawera River, opposite Hallett's, a pontoon ferry was installed. A ferry-
man is stationed here, and when portion of the coaoh-road across the swamp is closed for repairs
all traffic from Rotorua to Opotiki will be temporarily diverted to this new road. Tins road,
besides providing ;i temporary deviation for traffic, is very necessary for the general roading
scheme of the district, and steps are being taken to proclaim it a public road.

Other Workt performed. -These consist of the following: Deepening and widening Rangi-
taiki drain. "2fio chains; clearing, eve of Orini drain, 100 chains; widening and deepening drain
through Section 109. 140 chains. These items, together with drains mentioned under special
headings, represent a total length of 2.") miles 8 chains of work clone during year by either day
labour or piecework. Many other small services, too numerous to mention, have also been per-
formed.
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II orks Expenditure for Year. —On account of piecework contracts and day labour of ail
descriptions employed upon drainage operations, pontoon-building, engineering surveys, <fee, the
sum of £5,135 2s. 6d. was paid out of local imprest. The sum of £572 Is. was paid out through
Treasury on account of progress-payments due on special contracts, and £3,615 6s. 3d. was
advanced to contractors on account of plant, machinery, and material on ground, the value of
the security on the latter amount being estimated at £6,025 10s. sd.

Proposed Principal Works for next Year.—(1) Completion Rangitaiki River diversion ;
(2) continued improvements to Tarawera River; (3) dredging of Mangaroa-Te Rahu outfall;
(4) general development of drainage-system.

Office.—Many road, Proclamation, and engineering plans and tracings were made by the office
staff. The amount passed through Rotorua imprest was £4,998 ss. Id., and some 334 vouchers
were certified for payment.

General.—-Since commencing operations the whole of Rangitaiki Plains has progressed
wonderfully, and land-values have risen very considerably, in some cases from £3 to £15 per acre.
Many improvements are being effected by settlers now that the drainage operations have placed
them in a position to do so. The coming year will see all drainage-work in full swing, as all
the plant will then be available, the dredging machinery being due to arrive about the end of
June next, and every effort is being made to have the pontoons ready awaiting same. Naturally,
the first yeai- of operations of such magnitude cannot show great results, as so much preparatory
work and organization has to be faced, and, as before mentioned, the long distance from any
workshop base is a serious inconvenience when repairs are required to machinery, not to mention
the chance of vessels being bar-bound for days at a time and export or delivery of material being
hindered.

Mr. 0. X. Campbell was appointed Assistant Drainage Engineer in local charge of operations,
and has been indefatigable in his efforts to pusli the operations ahead, and my thanks are due
to both him and my staff for the way in which the wishes of the Department are being carried out.
All books are kept at Thames office by the local staff.

The accompanying plan shows works in hand or completed and those proposed.
.(. I!. Thompson,

Land Drainage Rnerineer.
The L'uder-Secretary, Department of Lands and Survey.

Approximate Coei 0/ Paper. Preparation, Dot given; printing (1,350 copies, inclndtng plan and Illustrations), SS6 L.i*-

Price v/
Authority : -lons Mackay, Government Printer. Wellington—l9ll
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Scoops on Awaiti Bend Cut.
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Rangitaiki River.— Lower Reaches



Te Teko Ferry, Rangitaiki River.

C—ll.

Parawera River.—New Channel between Lakes.



Contractors' Suction Dredge, Rangitaiki River Diversion, showing Sluice-gates.
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Contractors' Suction Dredge, Rangitaiki River Diversion.



Hammond Pony Dredge.—Rear View.
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Hammond Pony Dredge.



Takawera River.—Diversion at Onepu. New Channel to left.
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Pony Dredge cutting Channel.



Tarawera River.—New Course of River leaving Lake.
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Takawkua River.—Entering the First Lake. Mount Edgecumbe at back.
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RangitaikiDrainageAct, 1910.
PROPOSED SCHEME OF DRAINAGE WORKS
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