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PUBLIC WORKS STATEMENT,

BY TITK HON. SITR WILLIAM TFRASER, Kr. Bacm.,
MINISTIER OF PUBLIC WORKS,

MR. SPEAKER,—-

The difficulty T anticipated of being able to procure a sufficient supply of
labour whilst the war lasted was, | regret to say, only too manifest during last year.
Indeed, as time went on it became increasingly accentuated. The fact that on
the 31st March, 1918, the unexpended authorities in the hands of local bodies and
of the officers of my Department amounted to £209,962 for roads and bridges alone
clearly proves that it was the scarcity of labour and materia!, and not of money,
which accounted for only £135,642 having been expended during the financial year
on such work.

Happily the war is now brought to a victorious conclusion, but a considerable
period must almost necessarily elapse before we can hope to see any appreciable
number of our soldiers back in New Zealand. Should this period prove to be
shorter than is at present anticipated T have made ample provision, hoth on the
estimates and in the Public Works Tund, to ensure that work will be available for
all who need it. In the meantime no appreciable increase of rate of expenditure
can he expected.

I regret to say that the damage caused to roads and bridges by flood during
the past year has again been very serious. In every instance, however, substantial
assistance has been given to the local bodies whose districts were affected.

The financial results for the past year from the operations of the Take Coleridge
electric works are particularly satisfactory.  Notwithstanding the fact that this
undertaking is still incomplete the revenue earned during the year from the sale
of electric power has more than sufficed to defray all costs of administration,
including intevest on capital outlay, as well as providing a portion of the amount
required to be set aside for a depreciation fund.

This work has passed beyond the experimental stage, and is now an exceedingly
'S 1 y ! pert ge, gly
valuable asset. The above vesult is an object-lesson as to what may be expected
from similar undertakings in other parts of the Dominion.
g
The sum of £150,000 is provided for initiatory work on the proposed Auckland
and Wellington schemes, details of which will be found in the Chief Electyical
> B
O . : :
Engineer’s special report on this subject.

1—D. 1.
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The following table shows the brief particulars of the expenditure of the
year, and also the total under each class of work from the imauguration of the
public-works policy up to the 31st March last :-—

TOTAL EXPENDITURE.

| Expendlt—ure
Fxpondit .~ Total
Class of Work. I for)%l()::r :ar;l(;gd ‘ Fixpengi?ure to
‘ 31st March, 31st March,
1918. 1918.
Railways— : £ | e
New construction 295,609 25,471,965
Additions to open lines ... 200,162 | 9,739,698
Roads ... . 135,642 | 11,396,140
Public buildings ... . 229,288 ! 7,094,902
Immigration . 3,856 | 2,342,128
Purchase of Native lands ... e 2,061,906
Lighthouses, harbour-works, and ha,rhour defenceq e 2,976 | 1,143,061
Tourist and health resorts.. e 931 259,440
Telegraph-extension S 117,266 3,324,988
Development of mining ... 27 889,496
Defence-works (general) ... e 6,714 1,043,691
Departmental ... . 127,962 1,319,954
Development of water- power , l
Irrigation and water-supply . . 11,650 32,085
Payment to Midland Railway hondholders ! 150,000
Lands-improvement o 1,838 | 139,608
Minor works and services . e ‘{ 312,607
Plant, material, and stores e 6,811 91,007
Cost and dlscount raising loans, &c. . 1 1,953,073
: ' | 1,140,733 | 68,065,709
Wellington—Hutt Railway and Road Improvement | Railway 228,374
Account | Road ... | 101,658
Railways Improvement Account ... e 641,275
Railways Improvement Authorization Act 1914 Account | 111,721% 477,072
Loans to Local Bodies Account—Roads to open up Crown lands | 697,408
Opening up Crown Lands for Settlement Account-——Roads to | 206,626
open up Crown lands ;
Liand for Settlements Account—Roads to open up Crown lands 43,996 209,675
National Endowment Account—Roads to open up endowment | © 53,401
lands |
Aid to Water-power Works and Electric Supply Account 9,836 387,518
Irrigation and Water-supply Account o 115,000
Waihou and Ohinemuri Rivers Impr ovemont Account e 12,025 64,617
Telegraph Extension Account e | 96,689 300,000
Totals 1,414,999 71,548,333
S In(‘ilzgmg;; cost of rz;mng ]o'm T Nm\; trn,nsf.crreci toﬂiﬂrlectrircr Su;;‘»l‘yi AccmmtA. o
WAYS AND MEANS.
On the 1st April, 1917, the available ways and means for £
public-works purposes were . . 521,525
And further funds were recelved as under ——
Under the Aid to Public Works and Land Settlement
Act, 1914 . . . 45,100
Under Flnance Act, 1916 sectaon 49 700,000
Under Finance Act 1917, section T7 125,000
Other receipts and recoveries 44,648
Making a gross total of . 1,436,273

The ordinary expenditure of the year amounted to £1,140,732,
plus the expenses of raising loans £1, thus bringing the total
disbursements up to ... 4£1,140,733
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This left a balance to the credit of the Ways and Means Account
at 31st March, 1918, of .. .. 295,540
For the current year it is proposed to })I()Vlde additional funds as
under :-
]n terms of section 77, Finance Act, 1917 .. .. .. 725,000
Under Finance Act, 1918 .. .. .. .. 2,500,000
Making the total ways and means for 1918-19 .. £3,520,540
The estimated expenditure for public works for the current year (excluding
separate accounts having their own ways and means) amounts to £2,460,050,
leaving an  estimated lmlance of £1,060,490 to be carried forward to next year
(1919 -20).
In addition to the amounts described above we have authority to raise the
following sums = -
Under the Aid to Water-power Works Act, 1910 .. £76,000
Under the Wathou and Ohinemuri Rivers lmprovement
Act, 1910 .. £50,000

RATLWAY-CONSTRUCTION.

Four short sections were opened for traffic during the year, and construction-
work has been carried on with all the labour available at eleven different places.
Supplies of rails, steel, and hardwood timber for bridges have been practically
unobtainable owing to conditions due to the war, and the absence with the Kxpe-
ditionary Forces of more than half of the Department’s engineers has had the effect
of delaying some of the location and survey work, which must be done in advance
0" construction. v

The following sections were completcd and handed over to the Railway
Department for traffic during the past yeou

M. bll
Paerata to Patumahoc o407 (1oth December, 1917.)
Matawai to Motuhora 4 78 (26th November, 1917.)
Whangamomona to Koh wratahi 4 53 (7th January, 1918.)
Ohakune to Raetihi .. 853 (18th December, 1917.)
Total .. .. 22 31

Besides which the Culverden-Wulau lixtension (13 miles) and Clyde to Cromwell
Section (124 miles) are sufficiently advanced to permit of tmm services being run
daily over their whole respective lengths.

The total expenditure on railway construction and Unplovenmnt work during

the last financial year amounted to £607,491, as under :- ‘ £
Construction of new lines .. .. .. .. 295,609
Additions to open lines .. . .. .. 200,162
Railways Improvement Account .. o oo 111,720

The following is a summary of the works which have been in progress during
the year just closed i—

Kammu VarLey.

No construction-work of any nature has been done on this line during the
year.

KawaARAWA-HOKIANGA.

Work has been in progress throughout the year on the 8-mile section between
Kaikohe and Okaihau with ‘reduced man- power, but results have been affected
by continuous wet weather and frequent slips of the unstable material in cuttings
alter formation had been completed. A steam-navvy is at work here in a deep
clay cutting, showing satisfactory results. It will vequire about another year’s
work under prevailing conditions to complete the formation to Okaihau.
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WHANGAREI — NORTH AUCKLAND MaIN TRUNK.

The line which will connect Whangarei district with the North Auckland system
at Walotira Junction is just 20 miles in length, and construction-work is completed
or in some stage of progress over 16; miles, commencing at the Whangarel
end. The first 4 miles was let in one contract in May, 1914, and the contract
has only recently been completed, about two years after the stipulated time.
A further length of 1} miles has been completed for some time, and the section from
Whangarei to Portland Station, 5f miles, is practically re&dy for traffic. There
Is a gap, on which little work has been done, of 2 miles to Oakleigh, where there
is a wharf, and where the projected Waipu Branch will some day come in; but
from that point onwards formation is complete, rails laid and ballasted for neaﬂy
9 miles, and a ballast-train operates over this length. There have been many
small slips in cuttings on this line, but no serious damage, and the rate of progress
has been affected by the unusual rainfall and the dearth of suitable labour. Over
the last 3 miles to the junction-point formation-work is in progress, and will be
carried to completion as early as available funds and labour will permit, so that the
new line from Oakleigh to Waiotira may be used as a means of conveying material
and supplies for construction-work on the Main Trunk line north and south of the
junction.

Norr#t AvokzanD Main Trunk.

The terminus of the open line remains at Ranganui, on the Otamatea
waterway, 87 miles from Auckland, but a temporary goods and passenger service
is in operation from that point to Huarau, nearly 7 miles beyond. Formation-
work has been carried out over 13 miles of route from the terminus of the open
line, but weather and Jabour conditions have been difficult during the year, and

the diminishing number of workmen available led to the cessation of work in the

Huarau and Golden Stairs Tunnels, as well as on (‘&lthW()Ikb farther ahead. The
clay country traversed is very unstable, and slips in cuttings are very frequent.
The headings in each of the tunnels mentioned are 12 chains apart, and until
these are pierced rapid progress with works farther north cannot be expected.

WAITUKU BrANCH,

The section from Paerata Junction to Patumahoe, over 4 miles in length, was
<omplcted and opened for traffic on the 10th December 1917. Rails have been
laid and ballasting completed as far as Mauku Statlon 14 miles farther on, to
which point goods will be carried pending the completion of amother section.

East Coast Mamn Trunk.

Northern Section.-—-Construction-work with a small number of men has been
in progress since January last on the section from Waihi southwards towards
Tauranga Harbour.

Tauranga Section.— The line has for some time been open from Maunganui to
Paengaroa, a distance of 20 miles, and a regular goods and passenger service has
heen in operation over this length under the control of the Public Works Depart-
ment. During the year the goods service has been extended to Matata, 20 miles
beyond Paengaroa. The banks over swampy parts of the route still show a little
settlement, and have to be added to from time to time as required. Steelwork
for the permanent bridge over the Kaituna River has arrived after long delay, and
the contractor has resumed the erection of the bridge. The formation on many
portions of this line suffered considerable damage from heavy floods in February
lagt, but repairs have been effected, and over a short length the formation-height
was raised to guard against risk of similar damage in future. Station buildings
are heing erected at Matata.

The construction of the bridge across the Tauranga HdlbOllI alongside the
town has been carried forward as far as material procurable would permit, but
progress has been very moderate.

Gisborne Northward.—The section from Matawai to Motuhora, 5 miles in length,
was handed over to the Railway Department for traffic on the 26th November,
1917. No construction-work is being done beyond Motuhora.



v D.—1.

Glisborne  Southward.—Rails are laid and partly ballasted from Makaraka
Junction to Ngatapa, 11 miles distant. A bi-weekly goods and passenger service
is in operation over this section, which has been maintained in running-order, but
construction-work beyond Ngatdpa 1s suspended. The route is being decurately
laid off for a long distance ahead to permit of the energetic resumption of formation-
works on the return of normal conditions.

Napier Northward.-—The fine concrete bridge which is to carry the road and
raillway over the Inner Harbour between Napier and Westshore was completed
in March last. The long embankment on the Westshore side is finished, but the
similar embankment which is to connect the bridge with the shore on the Napier
side is only about half-finished. It is being constructed under agreement by the
Napier Harbour Board. The line has been located for 10 miles to Eskdale, but no
construction-work 1s In progress.

STRATFORD — MAIN T'RUNK.

At the western end the length from Whangamomona to Kohuratahi, 4 miles
53 chains, was completed and handed over to the Railway Department for traffic
on the 7th January last. Work has been in progress during the year over the

5-mile section to Tahora Station, earthwork being nearly finished, rails laid, and
hne partly ballasted to within half a mile of the station-site. Beyond Tahora the
line 18 being laid out with a view to the vigorous prosecution of construction-work
when financial and labour conditions return to the normal.

The heavy works on the 10i-mile section from Okahukura to Matiere have
been kept fauly well manned thmughout the year. The concrete-work on the
bridge which is to carry rvoad and railway over the Ongarue River is finished, but
some time must elapse before the steel superstructure can be built, owing to the
impossibility of obtaining materials. The Okahu Tunnel was taken out of the
contractor’s hands on the 20th June, 1917, since when the excavation has been
carried on by the Department with a small number of men. Better progress is
looked for in the future. The other works on the section are not heavy, and will
give little concern once the completion of the Ongarue Bridge and Okahu Tunnel
18 in sight. For the present, construction-work is not in progress beyond Matiere.

RawTiar Branod.

The branch line from Ohakune to Raetihi, 8% miles in length, was handed over
to the Railway authorities and opened for regular traffic on the 18th December,
1917.

OruNake Branca.

The construction of piers for the large bridge which is to carry the line over
the Waingongoro River has advanced steadily after overcoming some difficulties
with the foundations. Plant and concrete material has been bIOHO’ht on to the
site in readiness for the resumption of construction when suitable labour is avail-
able. Harthworks ave practically finished to Kapuni, 7 miles from the junction-
point, but work was suspended at the end of December last, and there seems to
be no immediate prospect of its being resumed. The staff has been transferred
to other works for the present.

MIDLAND.

Work at both ends of Arthur’s Pass Tunnel has been in progress throughout
the year with decreasing numbers of workmen, and after nearly eleven years of
effort the bottom headings met on the 20th July last at a point 1 mile 37 chains
from the eastern portal on the Bealey side. It is to the credit of the Engineers
under whose control the work was carried out that there was a difference of only
about 1 in. in the alignment, and somewhat less in the levels, when the tunnel was
pierced. 1 had the privilege of formally breaking down the rock barrier at the
meeting-point on the 21st August, in the presence of representative citizens from
the Canterbury and Westland Provinces. The enlargement and lining of the tunnel
is still far from completion, and while war conditions prevail but kittle progress
can be made with the development of electrical energy for use in hauling trains
through the tunnel and over the mountain sections on either side.
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SourH IsLanp Main TrRUNK.
The present terminus is at Wharanui Station; rails arve laid over a further
length of 3} miles, but work is suspended because of the impossibility of obtaining
material for two small steel bridges on the section.

CULVERDEN- WAIAU.

Formation is completed and rails laid over the whole 13 miles of this line.
Only a little ballasting and minor finishing-work vemains to be done, on completion
of which the section can be opened for regular traffic. A daily goods service is
now in operation over the whole length.

Oraco CENTRAL.

Construction of the section from (‘Iyde to Cromwell, about 124 miles m
length, and mostly in a narrow river-gorge, s practically wmpletul om(l for sonie
time past a train service has been in opemtlon right up to the Cromwell Station
site. The damage caused by the phenomenal thunderstorm in November, 1916,
has been repaired, and only a couple of small concrete bridges, besides wm]\ in
(‘romwell Station yard, require completion before this section can be opened for
regular traffic.

Torarn, APPROPRIATIONS FOR RAILWAY-CONSTRUCTION.

In addition to the votes for construction of specific lines of railway an appro-
priation of £500 is required to provide for old land claims and other liabilities on
Construction Account, £1,000 for surveys of projected new 'ines of railway, and
£80,000 for permanent-way material. The total vote proposed this year for
railway-construction amounts to £485,000.

OrHER RAILWAY-WORKS.

The expenditure out of the Public Works Ifund under the heading “ Additions
to Open Lines 7 amounted to £200,162.  Of this sum, £149,081 was expended in the
provision of additional rolling-stock, Westinghouse- brake equipment, steam-heating
gear, and workshops machinery. The balance covered expenditure upon improve-
ments to station accommodation and yards ; additions to workshops, tablet, tele-
graph, and telephone facilities, interlocking, improvements to wharves and bridges,
and purchase of land.

ROADS ON GOLDFKIELDS (MINES DEPARTMENT).

The total allocations under this head last year amounted to £28,438, on
account of which a vote of £20,200 was taken. The actual expenditure during
the year, however, amounted to £6,912 only, as it was decided to hold over the
expenditure of all votes except those for urgent works.

DEVELOPMENT OF MINING.
The expenditure under this head was quite small-—viz.,, £72—and against this
therc was a credit of £45, thus leaving the net amount at £27 only. A vote of
£1,450 is proposed to be taken this year.

PUBLIC BULLDINGS

The total amount voted and expended on construction of public buildings
during the last financial year amounted to—
New Dbuildings (Class XVIII, Public Works Fund)—Voted, £316,940 ;
expended, £229,288.
For the current year an appropriation of £648,500 for new buildings is proposed.

(GENERAL.
Slow but steady progress 1s being made by the contractors with the erection
ol the new Parliament Buildings, parts of which have been prepared for occupation
during the present session.
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No general departmental lmllquq of any magnitude have been commenced
during the vear.  Additions to the Government Printing Office were completed,
and there was some expenditure upon the conversion of the old Post-office building,
Auckland, and Dunedin Police-station into offices for various Departments.

PosT aAxnDp TELEGRAPH.

Kxpenditure on new buildings, and additions and alterations to existing build-
ings, has been kept down as much as possible.

During the year post-offices were erected at Aria, Heretaunga, Horotiu, Piopio,
Tauherenikau Military Camp, Te Karaka, and Turua, a Postmaster’s residence at
Rakaia, and an antomatic exchange at Roslyn. Additions were made to the office
buildings at Ferry Road, Kaitala, Taumarunui, Te Kuiti, and Te Puke.

In addition to the appropriations pr evmus]y authorized but not expended, 1
is proposed to make provision for new post-office buildings at Lumsden, Tnaumoa
Wharepoa, and Whatatutu, additions at Palmerston North, and a hnem(m s u)‘r‘moo
at Whakatane.

JUDICIAL.

Courthouses.~~No new huildings were erected during the past year, and only
necessary maintenance works were carried out.

Police-stations.- -The new headquarters station at Wellington was completed,
and is now occupied by the Police Head Office staff and officers formerly located
in_Lambton Quay Station, which has been converted for use by other Departments.
Additions to the Aue ]\Lmd Central Station were completed, and the erection of new
stations at Oamaru and Wairoa put in hand. A site for a new station at Lower Hutt
was purchased.

Prisons.

At Auckland Prison internal exercise-yavds have been completed, a workshop
built, and the excavation of building-stone and road-metal carried on as usual. At
Waikeria the erection of an administrative division has been carried on vigorously,
dairy building and cottages erected. The formation of the new road from Wai-
marino to Roto-Aira has been carried forward as well as the inclement weather
experienced in the locality would permit. The erection of the new prison at
Paparua is advancing steadily despite the difficulty of obtaining building-material.
A temporary cell-block has been erected to accommodate the prisoner employed
on the permanent work. A varied programme of works has been carried out at
fnvercargill, including boundary and internal walls, the manufacture of ('()n('leto
poles, erection of dairy buildings, and dovelopment of reclamation-work n the
estuary.  Prison labour is utilized for all the works mentioned, and stone or (()ncroto
blocks produced by the prisons are largely utilized for the l)mldmg—wm.ks.

MenraL HosprraLs.

At Auckland additions have been carvied out in the hospital block, and the
kitchen has been removed.

At Porirua the new receiving-home and hospital, a separate building at some
distance from the main institution, is completed, has been furnished and is now
in occupation. The pipes are bemg laid to convey the septic-tank effiuent of the
institution into the harbour. The Mitchell property, a farm of 110 acres, adjoining
the Hospital Kstate, has been purchased, with buildings, which have heen adapted
for staff accommodation.

At Sunnyside the receiving-home and hospital, distinct from the main insti-
tution, is practically completed. An automatic fire-alarm system is now installed.

At Tokanui a fourth unit has been completed, and a fifth is under construction.
A freezing plant has been installed.

At Seacliff additional accommodation for quiet patients is under construction,
and additions have been made to the epileptic ward at Wailtati.

HosPpIrraLs.

Owing to the great increase in the cost of building-works nothing was under-
taken during the year beyond minor necessary works and the acquisition of sites.
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New Buildings for St. Helens Hospitals are contemplated at Auckland, Christ-
church, and Dunedin, but probably only that for Christchurch will be commenced
during the current year. In consequence of (ma,ngcmcnt% made with the Defence
authorities in connection with the treatment of soldiers, extensive buildings which
were proposed at Otaki and Te Waikato Sanatoria are not now necessary, although
some expenditure at both places will have to be incurred.

WoRrRkERS DWELLINGS.

here was an expenditure of £15,505 during the year under this heading, also
v liability of £95 for dwellings in course of erection. HKxpenditure during the
(unent year will be on a similar moderate scale.

er

Scroor BuinLpings.

The expenditure out of the Public Works Fund on school buildings was £63,082
out of a vote of £100,500. Of this amount, £55,000 was paid to lducation Boards
and other controlling authorities for the erection of new buildings, additions, &c.,
for the purposes of primary, secondary, technical, and University education. The
balance, £8,000, represents the cost of works carried out directly under the control
of the Gover nment, including Native schools and industrial and special schools.

For the current year a much larger sum will be needed. During the past four
years, the cost of buildings being abnormally high, operations have been confined to
cases where extra accommodation was (Lb%olutely necessary to carry on, and as a
consequence a large sum is required to provide for buildings the erection of which
can no longer be postpone(l Increased votes are being provided for buildings for
public schools, technical schools, secondary schools, and University buildings.
Applications for sums amounting to over £400,000, including grants made during
the current year, are now before the Hducation Department, and provision for
this sum has been made.

TELEGRAPH-EXTENSION.

Among the principal land lines completed or under construction during the
year 191718 are the following : Titahi Bay — Queen Charlotte Sound cable ; Bal-
clutha-Milton metallic cmmt Otago Central trunk telephone circuit (Mlddle—
march—Clyde) ; Milton Lawrence metallic cireuit ; Newton Ilat--Liyell telephone-
wire ; (reymouth-Otira metallic circuit ; Christchurch-Glenavy metallic circuit ;
Okere—Paengaroa metallic circuit ; Thames — Hauraki Plains telephone-wire ; Auck-
land — Thames — Paeroa metallic circuit ; Puketurua—Aniwaniwa metallic circuit ;
Auckland-Dargaville metallic circuit ; Helensville-Paparoa metallic circuit; Auck-
land~Puhoi metallic circuit ; Tauranga—Whakatane metallic circuit ; Ohaeawai-
Kawakawa metallic circuit ; Blenheim-Seddon metallic circuit; Gisborne-Kaite-
ratahi metallic circuit; Tuatapere — Puysegur Point telephone-wire ; Sockburn—
Dunsandel metallic circuit.

The line from Tuatapere to Puysegur lLighthouse, a distance of ninety-three
miles, has been rebuilt.

Reliable telegraph and telephone services have been maintained throughout
the year. The telephone-exchange system is steadily expanding. Thirteen new
exchanges were opened during the year, and it was found necessary to provide
additional switchboard accommodation ab twenty-eight others. The work of con-
verting earth-working systems to metallic circuit is belng systematically continued.
The increase in the number of exchange connections for the year is 4,940.

The telegraph and interurban telephone system has been extended by the
erection of 121 miles of poles and 683 miles of wire. Included in the latter is 42 knots
of submarine cable laid from Titahi Bay to Dieffenbach Point, in Queen Charlotte
Sound ; 506 miles of poles and 12,330 miles of wire were added to the telephone-
exchange plant; 1,735 miles of telegraph and interurban telephone lines were
overhauled and reconstructed.

Twenty-six new coin-in-the-slo " telephones were installed. This makes a total
for the Dominion o! 263 machines.
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The policy of providing for telephone exchange subscribers’ circuits by means
of underground cable is being continued, and during the year cables were laid
providing [or 7,930 miles of wire.

TRRIGATION.

Works in connection with the important scheme to serve the Ida Valley, in
Central Otago, were restricted to the improvement of two main races, and the old
Bonanza Race was put into working-order.  Water was supplied to settlers in parts
of the valley during the summer, and temporary arrangements were made to supply
several settlors on the Galloway Flat from the Manorburn Dam.

The scheme which 18 to supply the country between Alexandra and Clyde
from the Manuherikia River was advanced as far as the available supply of labour
would permit. The tunnel at the intake in the river-gorge is being driven steadily,
and the headings are now only a few chains apart. Very little in the way of race-
construction could be accomplished during the year, but it is hoped that better
progress will be possible during the coming summer.

A small scheme to serve the recently subdivided Benmore Run, between the
Waitaki River and its main tributary the Ahurivi, was undertaken durlng the year
and carried practically to completion.

WALHOU AND OHINEMURI RIVERS IMPROVEMENT.

The special dredge built for this work has been kept fully employed during
the year completing ‘the excavation of the Ngararahi Cut, formation of a stop-
bank at Thorp’s Bend, near Paeroa, and removing a shoal near the old wharves at
Paeroa. Two miles of stop-banks designed to protect valuable dairying-land in
the Netherton district have been completed, and extensions to wharves and goods-
sheds built at Ngahina.

In deference to the wishes of the settlers chiefly concerned, some modification
of the original protective scheme is being made, eliminating the proposed straight
cut to divert the river between Waimarie and Hikutaia. Protective walls of a
modified height will probably be built where required along the present river-
channel between the points mentioned.

Much work still remains to be done before finality is reached in carrying these
improvement-works into effect, and the end is not yet in sight.

DEVELOPMENT OF WATER-POWER.

The general disorganization of business caused by the prolonged war has to
some legm affected the Lake Coleridge power-supply scheme. The volume of
business soon outgrew the capacity of the original 6,000 horse-power plant, and
in 1916 another unit of 2,000 horse-power was installed, which helped to keep the
supply level with the demand for a time. It soon became evident, however, that
more generating machinery would be required, and in May, 1916, an additional
unit of 4,000 horse-power was ordered, besides steel plates for a third pipe-line to
feed the turbine. The turbine has heen delivered, but there has been great delay
in Kngland over the manufacture of the generator, and the latest advices are that
it may be expected carly in 1919, T he steel plates for the pipe-line have been
held up by the Minister of Munitions in Great Britain and taken over for urgent
shipbuilding purposes. Repeated attempts have been made o obtain from the
authorities in Kngland a priority certificate to permit of the manufacture and export
of the plates, but %o far without success.

The business is still growing, and applications for most of the 4,000 horse-
power of the additional pl(mt have already been received. It is probable that in
the near future the growing demand will call for the installation of still another
generating unit at Lake Coleridge, which will about exhaust the capacity of the
present headworks at the lake.

The capital expenditure now amounts to £389,754, including £14,320 interest on
capital during construction ; the gross revenue (luunrr the vear amounte(l to £32,092,
and the working-expenses to LM 449, leaving a balance to net revenue account of
£17.643. I)eductmg interest ohaloos amoun‘rmg to £14,871, there remains a balance

li—D. 1,
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of £2,772 towards depreciation. Having regard to the fact that this is only the
third year of working, and also that the growth of the business has been checked
for the last two years ‘because of the dlfﬁculty experienced in getting machinery, the
result is to be regarded as a most satistactory one.

During the year investigations have been made of suitable sources of supply
for current to haul trains through the Arthur’s Pass Tunnel, the completion of
which is now within measurable distance. Alternative schemes have been evolved
for carrying the train service through the tunnel only, and over considerable lengths
of the mountain section of railway on both eastern and western sides, but no
definite decision has yet been veached as to which scheme will he adopted.

The provision of an adequate general supply of power for the North Island
has engaged the attention of the Electrical Engineering Stafl throughout the year,
and preliminary investigations of possible sources, as well as of prospective demands,
indicate that the most effective means of meeting the requirements of the com-
munity will be the development of three main schemes in different parts of the
island. Mangahao and either the Awapuni Gorge or the Aratiatia Rapids, both on the
Waikato River, offer prospects which make their selection practically certain, to be
followed later by linking up with Waikaremoana. Investigations as to the volume
of power available at all three locations have been made, and surveys of routes for
transmission-lines from the sources to the main centres of demand are in progress.
Much valuable information is being compiled to facilitate arrival at a definite
decision as to the best order in which schemes for the North Island should he
developed when financial conditions permit of construction-work being undertaken.

DEPARTMENTAL.

The total number of permanent officers and employees in this Department on
the 31st March, 1918, was 660, and of these 21 have been discharged from the
Expeditionary Forces as unfib for active service and 136 are either in camp or
serving abroad with the Expeditionary Force.

The total casualties suffered by the permanent officers of the Department since
the outbreak of war are as follows : Killed in action, 6 ; died of wounds, 10 ; died
of sickness, 2 ; missing (believed to be dead, result of Court of Inquiry), 1 ; wounded,
55 ; gassed, 1.

In place of permanent officers and employees who have joined the Forces the
Department has taken on 50 officers. most of whom are employed in a temporary

capacity.
CONCLUSION.

We have every reason to rejoice at the victorious termination of this most
barbarous war. New Zealand has done its share right nobly. It may well be proud
of those who have taken part in this struggle for freedom. [t remains now for all
of us to bind up our wounds and exert out utmost energies in building up the
prosperity and happiness of this Dominion.

(Gtood roads, railways, irrigation, and an abundant supply of cheap electric
power throughout the land are each and all important factors in this direction.
May they soon be accomplished facts.
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TABLE No. 4.

ExpENDITURE oUT or SEPARATE ACCOUNTS ON Wokks UNbER THE CoONTROL oF THE PuBLIC
WoRrks DEPARTMENT.

|  Liand for Waih ¢
! Loans to ' Opening up S?EL%’?:S?“ National i . l Irrigation j Oaﬁip%lxlnag;(il
. Loeal Bodies | Crown Lands Opening lip Endowment |Electric Supply! and Rivers
i Account, for Settlement Crown Land Account. Acconnt. Water-supply | Improvement
Yeunr. | ) Account. oy * | Roads to open | Development Account, Account.
Roads to open Roads to open for Settloment up National- nf lrrigation Waihou and
up Crown ™ avown L Account. endowment | Water-power. an i Ohinemuri
Lands. ! Lands. Roads to open Lands. Water-supply. 3 Rivers
’ | ugé);g:n ' | | Improvement.
| £ £ £ ! & £ | £ £
1890-91 o 25,000 !
1891-92 . 64,000
1892-03 e 800
89,800
1891-92 .. €,000t
1892-93 .. 29,833+ }
1893-94 .. 30,0001 .
1894-95 .. 6,114t
1894-95 .. 42,971
1895-96 .. 30,0571
189697 o 31,017
1897-98 o 18,770
1898-99 e 16,972 |
1899-1900 .. 31,363
1900-1 oo 47,390 |
1901-2 o 31,979
1902-38 S 18,578
19084 .. 25,753
1904-5 .. 28,895
1905-6 .. 38,801 :
1906-7 oy 47,871
1907-8 s 38,524 :
1908-9 .. 54,713
1909-10 o 40,507 .. .. 4,975
607,608%
1910-11 e .. 45,691 .. 5,619 ..
1911-12 L .. 49,739 ' 6,554 .. . 3,769
1912-13 .. e 47,951 . i 2,689 35,009 14,689 9,555
1913-14 oo .. 63,245 .. 4,282 149,828 33,602 9,632
1914-15 e “. . 92,975 9,151 74,291 32,090 10,004
1915-16 .. .. .. 47,974 18,344 55,410 29,874 9,225
1916-17 e . .. 24,730 6,787 49,032 4,745 10,407
1917-18 .. .. .. 43,996 | . 30,948}l .. 12,025
i 697,408 206,626 209,675 53,401 387,518 115,000 64,617

T Payment to the Public Works Fund under section 81 of the Government Loans to Local Bodies Act, 1886, in reduction of
oxpenditurc under Class ‘ Roads.

t Paid into the Public Works Fund, reducing the expenditure under Class “ Roads.”

¢ Paid into the Lande Improvement Account (now included in Public Works Fund under (lass '* Roads"), reducing the
expenditure on roads. .

§ Expenditure under the Government Loans to Liocal Bodies Act Amendment Acs, 1891,

Includes £21,113 previously expended out of Public Works Fund, now transferred to the Flectric Supply Account.
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APPENDICES TO 'THE PUBLIC WORKS STATEMENT.
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APPENDIX A.

1918,

PUBLIC WORKS

ouT OF THE PUBLIC WORKS FUND FOR THE YEAR 1917-18.

Sik,—

Pr(’prw('(i in complmncc with SthLOH, 8 of the Publw Works Act, 1908.

Public Works Department, Wellington, 8rd June, 1918.

In compliance with the 8th section of the Public Works Act, 1908, I enclose a statement
of the expenditure during the preceding financial year on all works and services chargeable to the
Public Works Fund.

The Controller and Auditor-General, Wellington.

STATEMENT OF

Nz

I have, &e.,

W. FrasEr,
Minister of Public Works.

WORKb EUND ¥OR THE YEAR 1917-18.

EXPENDITURE ON ALL WORKS AND SERVICES CHARGEABLE To THE PusLic

o &

Class. Votes Summary. Ap;ggglria- Expenditure. Credits.  |Net Expenditure.
_ - ‘ .
Pustic Works Foxo. £ £ s d.‘ £ sdl £ s d
XVI1 90 Public Works, Dep&rtmental 135,000 132,125 1 0 4,226 156 5 127,898 5 7
XVII 91-92 Railways . 650,000, 545,223 19 11| 49,452 10 2| 495,771 9 9
XVIII 93-102 | Public Bmldmgs .. 316,940, 231,842 7 6 2,554 4 9| 229,288 2 9
XIX | 103-105 | Lighthouses, Harbour- works, and 7,765 3,282 2 9 306 8 3 2,975 14 6
' Harbour-defences

XX 106 Tourist and Health Resorts 5,200 966 14 0 38 0 0 931 14

XXI 107 Immigration .. 7,500 10,229 2 9 6,373 9 7 3,855 13

XXII | 108-110 | Roads, Bridges, and other Pubhc 451,085 147,140 7 9| 11,498 6 1| 135,642 1

Works
XXIII 111 Development of Mining .. 1,450 72 5 4 44 18 11 27 6 5
XX1V 112 Telegraph Kxtension 250,000/ 150,607 16 6 33,342 8 7 117,265 7 11
XXV 113 Contingent Defence 15,000 6,713 15 6 .. 6,713 15 6
XXVI | 114-115 { Lands Improvement 15,000 2,929 2 4 1,091 1 1 1,838 1 3
XXVIT 116 Irrigation and Water- supply 30,0000 11,963 6 6 303 011 L6650 5 7
XXVIIL 117 Plant, Material, and Stores 15,000 20,628 11 7| 13,818 6 9 6,810 4 10
.. .. Unauthorized . .. 4,175 14 3| 4,111 16 11 63 17" 4
Total, Public Works Fund 1,899,94011,267,890 7 8[127,158 7 5(1,140,732 0 3
P. 8. Wawnpig,
Acting- Aecountant.
W. 8. SHorT,
Kxamined and found correct. Under-Secretary.

Rosert J. Cornins,

Controller and Auditor-General.

Nore.—Charges and expenses of raising loans not included in above fignres.

(Details on next page.)
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APPENDIX A—continued.

90

91

92

93
94
95

97
98
99
100
101
102

103
104
105
106
107

108
109
110

111
112
113

114
115
116
117

Appro-

Name of Vote. pristion. Expenditure. Credits. Net Expenditure,
PuBLic Works Foxp. £ 4 5. d. £ 8. d. £ 8. d.
Public Works, Departmental .. .. 135,000 132,125 1 O] 4,226 15 5 127,808 5 7
Railways—
Railway-construction—

{ Kaihu Railway Extension 1,000 2 5 0 35 3 0/Cr. 3218 0
Kawakawa-Hokianga 20,000, 11,704 6 11 83 3 5/ 11,621 3 6
North Auckland Main Trunk—

Kirikopuni Southwards 10,000 7910 0 14 2 0 66 8 0
Kaiwaka Northwards . 20,000, 18,948 1 1} 1,313 8 3| 17,634 12 10
Whangarei~North Auckland Mam Trunk 40,000 42,547 12 4 310 8 5| 42,237 3 11
Waipu Branch 500 .. .. ..
Waiuku Branch 15,000 11,300 13 8 566 17 6/ 10,733 16 2
Huntly-Awaroa 4,000 1,337 5 3 1,083 15 253 9 9
East Coast Main Trunk—
Waihi-Tauranga . . 5,000 2,784 4 2 918 4/ 2,774 510
Tauranga -Te Maunga 10,000 2,890 7 9 21 3 9 2,869 4 0
Maunganui-Taneatua 25,000, 39,833 19 9! 7,450 11 7} 32,383 8 2
Gisborne-Motu 12,000 11,569 12 9 950 8 10; 10,619 3 1]
Napicer-Gisborne— *
Gisborne-Wairoa 10,000 5,083 15 8 948 12 10 4,135 210
Wairoa—Gisborne 10,000 613 9 o 613 9
Wairoa—Napier 1,000 . .. .
Napier-Wairoa 20,000 17,657 0 11| 8,315 13 5 9,341 7 6
Mount Egmont Branch 100/ ¢r. 2 5 0 16 13 10|Cr. 18 18 10
Opunake Branch . 25,000 12,847 8 4 180 18 3| 12,666 10 1
Stratford —~ Main Trunk—
East End .. .. .. 30,0000 32,769 11 3| 1,464 0 4| 31,305 10 11
J West End . . e 20,000/ 11,501 19 10, 1,498 8 11| 10,003 10 11
Raetihi - Main Trunk .. 18,000 19,2356 7 10| 3,928 4 11| 15,307 211
Stone-quarry Line, Rangltlkel River .. 100 . .. ..
Featherston~Martinborough .. 100 .. .. ..
South Island Main Trunk 5,000 1,716 3 11| 1,464 7 2 251 16 9
Midland Railway—
Nelson End .. .. .. 5,000 228 17 1 316 11 7|Cr. 8714 6
Reefton End .. . 100 57 17 6 .. 5717 6
Otira-Bealey .. 60,000 43,843 17 5 432 16 5| 42,911 1 0
Broken River — Bealey 5,000 1,344 5 6 15 0 0 1,329 5 6
Woestport-Inangahua 500 296 10 0 65 2 2 231 710
Greymouth — Point Elizabeth 100 27 5 1 .. 27 5 1
Culverden—-Waiau . 20,000; 12,160 2 2| 1,469 12 8 10,690 9 6
Waimate Branch Extension .. 1,000 111 0 19 5 10{0r. 7 14 10
Lawrence-Roxburgh 100 48 12 5 . 48 12 5
Otago Central .. 15,000 20,171 11 3| 1,852 17 7 18 318 13 8
Balclutha —Tuapeka Mouth . 100, 1 00 18 17 6{Cr. 17 17 6
Catlin’s-Waimahaka 100 45 14 3 54 16 10| Cr. 9 2 7
Winton — Heddon Bush 500 . . ..
Orepuki - Waiau Extension .. 500 61 1 8 512 8 45 9 0
Land Claims, &c. 500 7819 8 .. 7819 8
Surveys, New Lines of R.allways 700 A .. ..
Permanent-way Materials 50,000 22,715 10 2| 14,870 6 9 7,845 3 5
Total 461,000
L Total Vote, Railway-construction 400,000| 344,386 10 4| 48,777 0 3| 205,609 10 |
Additions to Open Lines 250,000 200,837 9 7 6756 9 11! 200,161 19 8
Public Buildings-—
General . 41,250] 49,416 14 2 537 11 1) 48,879 3 1
Courthouses . 2,000 35 411 14 0 0 21 411
Prisons . 16,0000 13,271 5 3 76 12 2f 13,194 13 1
Pohce-sta-tlons 25,0000 18,814 3 9 . 18,814 3 9
Postal and Telegr&ph 50,190 34,532 14 2| 1,008 5 6| 33,524 8 8
Agricultural .. 7,000 5,684 14 2 .. 5,684 14 2
Mental Hospltals " 45,000 26,643 6 9 141 3 11} 26,502 2 10
Hospitals and Charlta.ble Instltutlons 10,0000 4,125 17 7 4512 7] 4,080 5 0
School Buildings .. 100,500{ 63,813 0 10 730 19 6/ 63,082 1 4
Workers® Dwoellings . 20,000 15,506 & 11 .. 15,505 5 11
Lighthouses, Harbour-works, and Harbour-defences——
Lighthouses .. .. . 765 560 13 1 e 560 13 1
Ha.rbour-works .. 5,0000 2,663 2 1 304 3 3 2,358 18 10
Harbour-defences .. .. . 2,000 58 7 7 2 5 0 56 2 7
Tourist and Health Resorts . .. 5,200 966 14 0 35 0 0 931 14 0
Immigration 7,500, 10,229 2 9| 6,373 9 7 3,855 13 2
Construction and Maintenance of Roa.ds, Brldges, and :
other Public Works— :
Roads, &e. .. .. .. 358,505 120,996 17 2/ 10,854 8 2 110,142 9 0
Backblocks Roads, &c 72,380 19,231 7 2 643 7 11, 18,587 19 3
Road and other Works on Goldﬁelds and Mmeml 20,200, 6,912 3 5|. 010 0o 6,91113 5
Lands
Development of Mining .. .. N 1,450 72 5 4 44 18 11 21 6 5
Telegraph Extension .. .. 250,000 150,607 16 6} 33,342 8 7| 117,265 7 11
Contingent Defence .. .. .e 15,000 6,713 15 6 .. 6,713 15 6
Lands Improvement—
Improved-farm Settlements .. 2,000 612 1 4/ 1,091 1 1/Cr. 47819 9
Lands, Miscellaneous . .. 1 3 000 2,317 1 0 . 2,317 1 0
Irrigation and Wa.ter-supply . .. : .30 ;000 11,953 6 6 303 011} 11,650 5 7
Plant, Material, and Stores 15,000{ 20,628 11 7, 13,818 6 9 6,810 4 10
Unauthorlze(,i_——Sorvmes not pr ovided for .. . 4,175 14 3| 4,111 16 11 63 17 4
Total, Public Works Fund. .. .. .. |1,899,940(1,267,800 7 8|127,158 7 5(1,140,732 0 3
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APPENDIX B.
ANNUAL REPORT ON PUBLIC WORKS BY THE ENGINEER-IN-CHIEF.

.
The ExciNekr-IN-CHIEF to the Hou. Minister orF PusBnic WoRks,

SIR,— Wellington, 1st July, 1918.

I have the honour to submit the following report upon the various works completed and
in progress throughout the Dominion during the period from the lst April, 1917, to the 30th
June, 1918.

In view of the early session of Parliament last year iny last rveport dealt with the period
ap to the 3lst March, 1917, instead of up to the 30th June, as usual. This report therefore
covers a period of fifteen months instead of twelve.

The Department’s operations are still severely restricted owing to war conditions. The
number of men employed continued to dwindle until the end of the year 1917, but latterly there
has been a slight upward tendency. The more important items of material and plant are still
unprocurable, and there appears to be little prospect of any improvement of the position in the
near future.

RAILWAYS.
ABSTRACT.

The following table shows the expenditure and liabilities on Government railways in New
Zealand up to the 31st March, 1918 :—

Total ‘
. . Open . hxpendxture
Naine of Railway, J é’::lf&g}:, %tr ; Tl‘l‘g:ll‘ic ! .
Section. . i st Ma.1c11 1918,
M.ch. | Mch | £

Kaihu Valley . . .- .. .. e 24 30 ‘ 19 68 | 104,130
Kawakawa--Hokianga .. .. v 45 95 16 25 208,051
Opua Wharf - Grahamtown (Onera.hl) .. .. .. 58 6 58 6 522,718
Whangarei southward . 19.77 .- 187,¢61
North Auckland Main Trunk Rallwa,y (from Helenswlle) o 86 22 47 77 848,634
Helensville - T'e Awamutu, with Branches e . .. 163 48 ‘ 150 39 2,470,099
Frankton Junchxon—Thames, with Branches .. .. . 127 35 87 20 598,968
Thames Valley - Rotorua .. .. .. .. .. 69 33 89 33 367,771
Tauranga-Opotiki, with Branches .. . . . 138 27 ‘ . 352,761
Gisborne-Opotiki .. .. .. . ol 93 45 49 32 626,649
Napier-Gisborne .. .. o 206 39 ! .. 231,962
Wellington - Napier and Palmerston North (mcluding Te Aro

Extension and Greytown and Magtinborough Branches) Lo 249 44 233 12 2,557,158
Wellington-Waitara, with Branches .. . . .. 350 11 | 285 59 | 2,710,526
Stratford-Okahukura 101 27 42 26 890,956
North Island Main Trunk (Ma.rton ZTe Awamubu) mcludmg

Raetihi Branch, . 218 39 218 39 2,813,648
Picton—-Waipara (South Island Main Trunk leway)—— ‘ |

Picton southwards . .. vl 92 38 56 6 | 653,655

Waipara northwards .. .. .. .. o 90 45 | 44 14 | 374,254
Nelson-Belgrove .. . .. . N .. 22 713 22 78 199,982
Midland Railway .. .. . .. .. .. 239 75 ‘ 179 67 2,027,758
Westport-Ngakawau .. . 19 66 19 56 ! 188,009

© Westport-Ngakawau Extension to Mokihinui* . .. 712 712 ..
Mokihinui Colliery Linet .. .. .. .. 369 3 69 ..
Westport-Inangahua .. .. .. .e . 26 0 574 . 152,806
Ngahere-Blackball .. . .. .. .. .. 340 340 | 147,532
Greymouth - Coal Creek .. .. .. o .. 870 | 870 255,026
Greymouth-Brunner . .. .. .. . 751 ! 7 51 150,651
Greymouth-Waitaha .. .. .. 50 32 38 68 338,480
Culverden—-Hanmer Motor- ca,rs and Sheds e .. .. AN ! 3,834
Hurunui-Waitaki, with Branches .. . .. 501 52 448 8 1 2,671,589
Canterbury Tnterior Main Llne—Oxford—Temuka .. .. 83 0 11 44 59,415
Waitaki-Bluff, with Branches .. .. .. .. 600 21 546 16 4,950,881
Otago Central . . .. .. 182 51 134 78 1,363,843
Invorcargill- ngston with Ma.ramoa. anch .. .. o 117 4 97 44 | 386,418
Forest Hill Ra.llwaa;y——Wmt:on—Hedgehope+ . .. .. 12 40 12 40 | 22,984
Western Railways .. .. .. .. 94 8 70 31 336,608
Preliminary Surveys .. .. .. .. . .. .. 41,652
Miscellaneous .. .. .. .. . .. 10,337
Stock of Permanent- wa.y on h&nd .. .. .. .. .. : .. 49,834
Rolling-stock .. .. .. .. . .. .. .. 6,676,078
Total .. .. . .. .. 4,116 45 2,993 7 §36,553,408

* 'I‘he funds for this extension—namely, £35, 501 28. lld —were pI ov1ded by bhe Westpmt Ha.rbour Board.

+ The tunds for purchase of this line, £15,745, were provided by the Westport Harbour Boara.

{ The expenditure on this line as a tramway was made by the Lands Department.

§ Includes expenditure on railways under Hutt Road and Railway Improvement, Railway Improvement Authorization Act
and Railway Improvement Authorization Act 1914 Accounts.
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ABSTRACT—Continued.

Total o ] Expeunditure
: Length of Open for p
Nume of Reflway. Railway or Traffic. ‘ S1st Mareh, 1918
Section. ’ '
— _ S B R — e -
. M. ¢h M. ch. £
ProvINCIAL GOVERNMENY LANEs, ®rC.
Canterbury (lengths included above) .. ‘ 781,759
Otago and Southland . : 372,522
Gisborne to Ormond Tramway .. . .. .. 4,975
Midland Railway, valuation of works constructed by company .. | : *683,460
Grand total 4,116 45 | 2,993 7 38,346,124
|

N * Includes valus for £150.000 paid to debenture-holders under the Midland Railway Petitions Bettlement Act Amendment
Act, 1903.

Duving the vear four sections of railway. totalling 22 miles 41 chains in length, as shown in
the following table, were handed over {o the Railway Department for general traffic :—

Plan Mileage. | Railway. ’ seetion, Length, ‘ Date,
\ [ .
M. ch, M. ¢ch. | M. ch. ;
0 0 to 420 | Waiuku Branch | Patumahoc S 4 20 i L0 Dec., 1917.
44 10 to 49 8 ' Bast Coast Main Trunk . 1 Motuhora 478 ' 26 Nov., 1917.
0 0to 850 l Raetihi Branch .. .. Raetihi . . 8 50 i 18 Dec., 1917.
37 53 to 42 26 Stratford - Main Trunk (West End) Kohuratahi ‘4563 7 Jan., 1918.

Kaimo Vannwy Rarmway,
No work has been douc ou this line during the period.

Kawaxawa—Horranca Ramnwary,

Okathaw Section (16 m. 26 ch. to 24 m. 44 ch.; length, 8 miles 19 chains).—Work has been
going on throughout the period, but the number of men available was very small, so that progress
lias been slow. Moreover, the work has been hindered by continual rains and consequent slips,
including some very heavy oncs. A trestle has been constructed over the site of the bank at
19m. B4ch., which is being formed with material obtained from the large cutting between
19m. B8c¢h. and 19m. 74ch. A steam-navvy has been employed in this cutting and showed
excellent results, but the material, a heavy clay pug, is now too wet to haundle, and the machine
is being transferred to the borrow-pit at 19 m. 45 ch. for a couple of months, the material theve
being sandy. Formation-work up to 22m. 6bch, is nearing completion, and several concrete
culverts have been constructed as fav ahead as 24m. 33 ch., in Okaihau station-yard. KEarth-
work ix now in hand up te this point. A road-deviation between 23 m. 25ch. and 23 m. 50ch.
has been formed and metalled, and the main voad between Kaikohe and Okaihau, which is used
as a service road, has been rawetalled for a distance of about 1 mile, the metal for this and other
purposes heing obtained from a quarry at 21m. Concrete piers for a subway at 191, B8ch.
were completed, and a telephone-line has been erected from Kaikohe to 19 m.

Somie Jugoslavs are now at work on this line, and better progress is being made, but the
nuniber of men available is by no means sufficient.

WHANGAREL — NORTH AUCKLAND RAILWAY.

Oaklergh Section (0Om. to 7m. 60 ch.).—The Kioreroa contract (0 m. to 4n1.) has been comn-
pleted, about two years after due date, the contractors having been delayed by scarcity of labour
and unfavourable weather. The work done during the period includes the completion of the
southern approach to the Otaika Bridge, 63 chains of stone pitching, and 2 miles of fencing.
Bevond 4 m. co-operative work has been carried on by the Department with the object of com-
pleting the line to Portland Station (5 m. 21 ¢h.). The formation of this length is complete, and
the rails ave laid and ballasted. An overbridge has been erected at 4m. 70 ch., and the line has
been fenced throughout. A station building, goods-shed, und two platelayers’ cottages at Port-
fand have been erected, also one cottage at Kiorerva. The whole of the work on this length has
been delayed by very severe storms, which have caused serious danage from time to time.

On the remainder of the section little has been done, except some ballasting in the vicinity of
Oakleigh Station and the evection of the Katetoki Stream Bridge (Tm. 30c¢h.), which is well
in hand. .

T'anraroa Section (Tm. 60 ch. to 14 m. 75 ch.; length, 7 miles 15 chains).——Although the for-
mation of this section was completed last year, it has been found necessary to employ the ballast-
train throughout the period in clearing slips from the various cuttings, about 30,000 cubic yards
having been removed by the train, besides a very large quantity disposed of by other means. Some
of the banks, also, have been very troublesome in the matter of slips and subsidences, while the
abutments of two overbridges had to be replaced by pile piers owing to slips on the slopes of the
cuttings. The Tauraroa station-yard filling was completed with material excavated by a steawm-
navvy on the section ahead. Two lifts of ballast have been put on the whole section, and a third
lift has been commenced, but the output of the quarry is required ut present to metul the main
road hetween Oakleigh and Mangapai. Only one stone-crusher is at work in the quarry. there
being ne cngine available to drive the second crusher, but a sufficient supply of stone for pre-
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sent requirements is being obtained at moderate cost. A small quantity of broken stone has
been supplied to local authorities, and two lifts of ballast have been placed on the quarry siding.
A circular concrete reservoir, to hold 30,000 gallons, has heen constructed opposite 10m. 12ch,
in connection with the Oakleigh Station water-supply. Fencing has been completed throughout
the section, and a third platelayer’s cottage at Tauraroa Station is approaching completion.

Waiotira Section (14m. 75 ch. to junction with North Auckland Main Trunk Railway at
19m, 75ch.; length, 5 miles).—Formation is completed to 16 m. 20 ch., except for two banks
over which trestles have been built. A steam-navvy is working in the cutting at 16 m. 30ch.,
and is making very good progress. KEarthwork is in Land beyond this point to the end of the
section. Eight concrete culverts and six earthenware pipe culverts have been constructed, and
others are in hand. ‘A temporary track has been laid and lightly ballasted to 16 ni. 20ch., and
a temporary telephone-line has been provided to the same point, and is now being extended to
Waiotira. A platelayer’s cottage at Walotira is nearly completed.

Lately a number of Jugoslavs have commenced work on this section, enabling the whole length
to be manned. As the earthwork parties complete their contracts they will be transferred to the
Main Trunk line north and south of Waiotira Junction.

NortH Avckranp Maw Trusvk Rainway.

Maungaturoto Section (83m. THch. to 88m. 2lch.; length, 4 miles 26 chains).—This
section was completed over a year ago, and the work in hand is only maintenance, but a good
deal of trouble has been experienced with slips and subsidences. Station buildings are being
evected at Maungaturoto. Traffic is cavrried on under the control of this Department.

Paparoa Section (88m. 2lch. to 92m. 6ch.; length, 3 miles 85 chains).—Slips have been
very troublesome on this section, which traverses a belt of extremely treacherous country, and the
work train has been almost continuously employed in removing slipped material and making good
the damage. The line has been kept open for traffic, which is carried on as far as Huarau
(901, 15 ch.), but it has been u difficult matter to.do so at times during the exceptionally wet
and stormy weather experienced. The Huarau Tunnel was completed to 91m. 40ch. 501k,
(= 34 chainy) at the south end, and to 91 m. 52ch. T01k. (= 1 chain) at the north end. The
men employed in the tunnel ceased work on the 6th September last, and no work has been done
since, cxcept that the faces were made safe by the permanent staff. Steps are now being taken
to resuine work at this tunnel.

Mareretu Section (92 m. 6-ch. to 96 m. 45 ch.; length, 4 miles 39 chains).—The Golden Stairs
Tunnel was completed to 93 m. 49 ch. 501k, (= 1} chains), and the bottom heading was driven
to 93 m. H6ch. 80lk. (= 9 chains) at the southern end. At the northern end the work was com-
pleted to 93 m. 70 ch. 95 lk. (= 2 chains), and the bottom heading was driven to 93'm. 68 ch. 95 1k,
(= 4 chains), bhut the work was suspended in August owing to shortage of labour, the few men
remaining being transferred to the Huarau Tunnel. No work has been done in the cuttings on
this section, and most of those where work had been commenced are being filled by slips.

Waikiekie Section (96 m. 45 ch. to 107 . 28 ch.; length, 9 miles 55 chains).—Work has just
been commenced on the two approaches to the Waikiekie Tunnel, at 105 m. 11 ch. and 105 m. 38 ch.

This line has been affected perhaps to a greater extent than others by the prevailing scarcity
of labour. 'The few men available are occupied almost entirely with maintenance-work and the
running of trafiic, so that there is not much progress to report.

Kirtkopuni Section (107 m. 28 ch. to 115 m.; length, 7 miles 52 chains).—This section extends
from the junction with the Whangarei Branch, now under construction, to the Wairoa River.
Some years age construction-works were commenced. at the northern end, but owing to war con-
ditions work was suspended in November, 1915. It is now practicable to resume work on the
section from the southern end, in conjunction with the work on the Whangarei Branch, and.
accordingly the southern approach to the Tokatoka Tunnel (108 m. 30ch.) has been commenced.
Work will also proceed southward from the junction in order to connect as soon as possible with

the section northward of Ranganui, and so provide rail communication between Whangarei and
Auckland.

Waivrky Branca Rainway.
(Length, 12 miles 15 chains.)

The number of men employed during the year has been very small, and formation-work has
been confined to the length between Paerata Junction and Mauku Station (5m. 46ch.). The
formation of Paerata and Mauku station-yards was completed, and the rails were laid as far as
Mauku, and.ballasted. An overbridge was erected at bm. 30 ch., and approaches formed: Road-
deviations at 2 m. 46 ch. and 5m. 30 ch. were formed. Fencing was erected for a total distance
of § mile. Station buildings have been erected at Helvetia (2m. 3 ch.), Patumahoe (4 m. 7ch.),
and Mauku. The length from Paerata Junction to Patumahoe was handed over to the Railway
Department on the 10th December, 1917,

A few Jugoslavs have now been obtained for work on his line, and formation beyond Mauku
has been cormmnenced.

Easr Coast Main TrRuNk Rarnwary.
Washi-Tauranga. (Length, 40 miles.)
Athenree Section (0 m. to 12 m. 35 ch.).—Work on this section, which was suspended in March,
1917, was resumed in January last, and fair progress has been made considering the small amount

of labour available and the nature of the formation, which is largely in rock. A small sténe-
crusher has been placed on the works to provide broken stone for concrete culverts. )
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Tauwranga-Opotiki. (Length, 86 miles.)

Te Maunga Section (40m, to 44 m. B8 ch.; length, 4 miles 58 chaing).—This section is com-
pleted from Te Maunga Junction back to the site of the Tauranga Harbour Bridge. The track
has been put in good order to facilitate the conveyance of stone to face the reclamation-work on
the waterfront at Tauranga. Some further work has been done at the bridge-site, a few concrete
eylinders having been made and sunk to various depths to form some of the piers in readiness for
the superstructure of the bridge when steel is available.

Maunganue Branch Line (Maunganui to Te Maunga Junction, Om. 21 ch. to 4m. 28ch.;
length 4 miles 7 chains).—This length was completed some time ago, and carries a considerable
and increasing traflic to and from the wharf at Maunganui, on Tauranga Harbour, where trains
connect with the steamer service to Auckland. .

Te Puke Section (44 m. 58 ch. to 54 m.; length, 9 miles 22 chains).—This section of the main
line has been completed sufficiently to allow of train traffic, passenger and goods. The railway-line
suffered considerable damage in consequence of an extraordinary rainfall on the night of 15th
February last. The washouts were immediately repaired, traffic being interrupted for only two
days. Another flood occurred in March, but no damage was done.

Paengaroa Section (b4 m. to 59 m. 65 ch.; length, b miles 65 chains).—This section is also
completed, with the exception of the Kaituna River Bridge. This has been delayed by difficulty
in obtalning materials, but these are now coming to hand, and erection is in progress. An over-
bridge, with approaches, was constructed at Canaan Landing. A washout occurred at Waiere
Stream (B4 m. 62ch.) during the heavy flood mentioned above. A regular train service has
been run throughout the period.

Pongakawa Section (59 m. 66ch. to 64 m. 15 ch.; length, 4 miles 30 chains).—'This section
is also completed, with the exception of a few details,

Otamarakaw Section (64m. 16ch. to 7l m. 5ch.; length, 6 miles 70 chains).—Material has
been obtained from the cliffs at about 70m. to form banks ahead and raise some of those which
have already been partly formed. The material is distributed by means of a train fitted with an
automatic unloading-device. The fencing of the section has been completed, the posts used being
made on the works of reinforced concrete. Rails are laid on the whole section, and ballasted suffi-
ciently for present requirements.

Matata Section (T1m. Bech. to 7T9m. 16 ch.; length, 8 miles 11 chains).~~The formation-work
has been continued, and is now practically completed. Permanent-way is laid throughout,
including sidings at Pikowai and Matata station-yards, and ballasting is in progress. Station
buildings are being erected. Goods traffic has been carried to Matata since the end of 1917,
and it is expected that passengers can be carried after October next. Considerable areas of sand-
dunes along the line are being planted with marram-grass to prevent drifting.

General.

Qundry additions have been made to the plant in the workshop at Maunganui, where rolling-
stock is built and repaired, and ironwork manufactured for the works generally. A well- equlpped
quarry and stone-crushing plant are in operation near Te Puke, supplying all the broken stone
and spalls required for ballast, road-metal, concrete, stone pitching, &c. A steam- -navvy is in
use in connection with the train and unloader material being taken from a borrow-pit to make
up subsidences in the various banks. Such submdences are considerable on this line, as it traverses
a great deal of swampy country, some of which is being drained by settlers, local authoritie‘s, and
the Lands Department.

The length of this line from Waihi to Opotiki is about as follows: Main line, 126 miles;
Maunganui Branch, 4 miles: total, 130 miles. The present position as regards construction is—
Formation completed, 48 miles; platelaying completed, 41 miles; under traffic, 38 miles.

Grsborne—-Motu,

Motw Section—44 m, 10 ch. (Matawai) to 49 m. 8 ch. (Motuhora); length, 4 miles 78 chains.
—The formation-work executed during the year comprised chiefly the making-up of banks to
standard heights and widths, removal of slips, and general-maintenance work. The permanent-
way was also maintained in good order, and traffic was handled by the Public Works Depart-
ment until the 26th November, 1917, when the section was handed over to the Railway Depart-
ment, for regular working. A 6,000-gallon water-vat, with pumping-station and pipe-line, has
been constructed at Motuhora, also a platform and loading-bank. Station buildings were erected
under contract, the joinery and fittings being manufactured at the Department’s workshop.

Gisborne~Napier (North End).

Ngatapa Section (length, 11 miles 18 chains).—The work on this section comprises principally
the maintenance of formation and permanent-way and the running of traffic. Serious floods have
been experienced, entailing much work in clearing and removing silt-deposits and replacing
ballast. Piers and abutments have been constructed for bridges at dm. 38 ch. and 5m. 62ch.,
and temporary superstructures have been placed on these, also at 9m. 66 ch. A bi-weekly train
service has been maintained between Makaraka Junction and Ngatapa, carrying passengers, mails,
and goods.

%Vai]mm Sectton.—A considerable amount of formation-work was done on this section prior
to October, 1915, but since that date practically nothing has been done, there being no labour
available in the district. About half a mile of fencing was erected during the period, and a little
maintenance-work was carried out.
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Gisborne-Napier (South End).

Bskdale Section (length, 11 miles 36 chains),—The works carried out on this section comprise
gle construction of the Westshore Bridge and approach banks, crossing the Inner Harbour at

apier.

The Westshore Bridge is the largest structure of its kind in the Dominion, consisting of
twenty-one 50 ft. spans, five 25 ft. spans hraced to resist longitudinal pressure, and one 57 ft.
bowstring truss span having extra height above water-level to enable boats to pass under it. The
whole structure is of veinforced concrete, and carried on reinforced-concrete pile piers. The
bridge is of unusual width, having side by side a 6 ft. footpath, an 18 ft. roadway, and a 14 ft.
space for the railway-line. The manufacture of the piles was commenced in July, 1915, and the
ﬁr'§t pile was driven in March, 1916. Progress was rather slow at first owing to scarcity of
suitable labour, but as the workmen gained experience and the organization was perfected pro-
gress was accelerated, and the whole structure is now complete. Some idea of the magnitude of
the work may be obtained from the following figures: Reinforced-concrete piles made and driven,
598; temporary (timber) piles driven, 658; steel placed in position, 494 tons; concrete placed,
5,672 cubic yavds. The work was carried out by the Department, without the intervention of
a contractor, at a cost which was over £4,000 below the estimate, and in a manner which reflects
the greatest credit upon the officers concerned.

The Napier Harbour Board is forming the southern approach bank under contract with the
Department. The Board’s dredge has been engaged upon this work throughout the period. Stone
pitching is being done on both sides of the bank, and to facilitate this work a service tramway
1s being laid from a quarry at Pandora Point. The northern approach bank was completed some
tlm;z ago. The Board’s contract includes a diversion of the Tutaekuri River and some incidental
works,

STRATFORD — MAIN TRUNK RAILWAY.
West End.

Tahora Section (37m. 53 ch. to 47m. 40 ch.; length, 9 miles 62 chains).—The length from
Whangamomona to Kohuratahi (42 m. 26 ch.), which was practically completed last year, was
handed over to the Railway Department on the 7Tth January last. TFormation is in progress on the
rest of the section, and may be said to be approaching completion to 47 m. 22ch., in Tahora
station-yard. A considerable amount of earthwork is required at Tahora, with extensive road-
deviations, including five small bridges, which are in course of erection. A number of culverts
and water-tunnels have been constructed, also four private crossings. Permanent-way has been
laid from 45 m. 19ch. to 46 m. 72 ch., with one lift of ballagt. No more ballast is available at
present. A portion of the main Ohura Road between Toi Road junction and Tahora Township
has been maintained a§ a service road. A telephone-line is complete to 46 m. 72ch., and the
fencing of the railway reserve is in hand. '

This line has made poor progress owing to the prevailing scarvcity of labour, there being
only about fifty men employed at present.

East End.

Matiere Section (0 m. to 10 m. 21 ch.).—Some additional reinforced-concrete work has been
carried out in connection with the Ongarue River Bridge. Two large and one small culverts
were completed, also the excavation for a 12 {t. arch culvert at 6 m. 64ch. A water-tunnel at
Hm. 17 ch. was lined with brickwork. Road-deviations at 6 m. 60 ch., 8 m. 76 ¢ch., and 10 m, 30 ch.,
totalling 24 chains, were completed, and the main Ohura Road between. Okahukura and Matiere
was maintained as a service voad. An explosives-magazine was constructed at Okahukura.
The contractors for the counstruction of the Okahu Tunnel carried on under difficulties until
June, 1917, when the Department took over the unfinished work. This has been continued, but
progress is slow, only u small party of men being available. Prospects for the coming year are
somewhat brighter. The bottom headings have met, and the work in hand is enlargement to
full size and lining. A service tramway is being constructed at the western end of the tunnel.
The contractor for the smaller tunnel at 8 m. 35 ch. also abandoned his contract in 1916. In
June, 1917, the Department resumed the work, finished the excavation, lined 5} chains of tunnel,
and built the portals. The manufacture of bricks for tunnel-lining, culverts, &c., has been con-
tinued, and the output of the works has been improved by the introduction of a new process.
A platelayer’s cottage has been erected at Matiere station-yard to accommodate the staff.

Rarrinr Bravcu Ramnwar.,

The works carried out during the year comprise the completion of the ballasting, water-
services for Makaranui and Raetihi Stations, and erection of station buildings. 'The line, which
is 8 miles 50 chains in length, including 15 chains of duplication of the North Island Main Trunk
Railway, was handed over to the Railway Department on the 18th December, 1917.

OPUNAKE BrANOH RaAILwarv.

Kapuni Section (0 m. 6 ch, to 7 m.; length, 6 miles 74 chains).—The earthwork on this section
is near completion. All culverts and drains were completed some time ago. 'Two overbridges
for private crossings were erected, and the Hastings Road overbridge and approaches were com-
pleted. At the site of the Waingongoro River Bridge (0m. 20 ch.) some further concrete-work
was done, but it was found necessary to sink cylinders as a foundation for two of the piers, and
preparations were made accordingly. No work has been done at the Mangatoki and Kapuni
Bridges. To the length of this section must be added 54 chaius of duplication of the existing
line, to reach Te Roti Station.

4—D. 1.
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Auroa Section (T m. to 12 m.).—Nothing has been done during the period.

Meanaia Branch (0m. to b m. 50 ch.).—Fencing has been completed for over § miles. Kight
culverts of various sizes were constructed, two ereck-diversions were cut, and a considerable amount
of earthwork was carried out.

Owing to acute shortage of labour, work on this railway was suspended in December last.

SovrH Isnaxp Main Trung Ratnway (Norte Exp).
Kekerangu Section (56 m. 6 ch. to 63m. 6ch.; length, 7 miles).—There being pructically no
labour available, work on this section was closed down in August, 1917. Prior to that date a
little formation and river-protection worlk, and some marram-grass planting, had heen done.

Mipranp RarLwavy.
Nelson—Westland (North End).

Kawatire Section (59 m. 17ch. to 63 m. 10ch.).—Work on this line was suspended in Feh-
ruary, 1917, and nothing has been done since. '

ARTHUR’s Pass TUNNEL.

There has been a further falling-off in the number of men employed, and a consequent reduc-
tion in the rate of progress. About three weeks were lost through a labour dispute. Very little
enlargement or lining could be done, all the men available being required to push on the advanced
headings. At the Otira end considerably over 70 per cent. of the shifts were  wet ”’—i.e., six-
hour shifts-—and at the Bealey end all shifts were ““ wet.,””  The rock is slate and greywacke, as
before, and the greater part of the length drviven required timbering. The total length of bottom
heading driven at both ends of the tunnel during the period iy about 57 chains; lining com-
pleted, 15} chains. The total length of heading driven to date is H miles 22 chains 50 links;
lining completed, 3 miles 756 chains 56 links. Distance between headiugs, 2 chains 68 links;
between completed portions of tunnel, 1 mile 29 chains 62 links. Total length of tunnel, 5 miles
25 chains 18 links,

(N.B.—Since the above rcport was drafted the advanced headings have met. The meeting
was very accurate indeed, the error in levels being about 1} in., in alignment # in., and in the
chainage about 1 yard—a most remuarkable performance and highly creditable to the officers
concerned, particularly the Assistant Engineers entrusted with the first survey and the subsequent
setting-out of the work.)

CuLVvERDEN-WAIAU RainLway.
(Length, 13 miles.)

Formation is completed to the terminus, and rails are laid throughout, except some short
lengths of dead-end sidings in Waiau station-yard. Ballasting 1s still in progress, and is prac-
tically the only work remaining to be done. The second lift of ballast is about completed, and
the third lift is proceeding. Delay has occurred duving the last two or three months owing to
the ballast-pit being partly flooded. Station buildings have been erected by contract at Achray
(6m. 15 ch.), Rotherham (7 m.), and Waiau station-yards, and in addition the Department has
constructed loading-bank and gates at Achray, and stock-yards, 50-ton coal-store, engine-pit, and
windmill at Waiau. An engine-shed is nearing completion. A combined culvert and cattle-stop
wag constructed at 5. 23 ch., and the fencing has been finished. Station-approach roads werc
formed and metalled at Rotherham and Waiau. A goods service has been maintained between
Culverden and Waiau. ‘

Waivark BrancH Ramway ExTrNSION.
No further work has been done on this section during the period.

Oraco CENTRAT RArLway.

Cromawell Section (44 m. 52ch. to 57 m. 3ch.; length, 12 miles 31 chains).-—I'ormation was
practically completed during the period, and rails were laid for a distance of 1 mile 59 chains,
nearly completing the main line. The siding at Waenga Station (53m. 51ch.) was laid and
ballasted. TFirst and second lifts of ballasting were completed throughout, being about 2 miles of
first lift and 3 miles of second lift for the period. The platform and turntable at Cromwell,
and a 6 ft. culvert at 48 . 18 ¢ch., are under construction.  The [talian Creek Bridge (49 m. 21 ch.)
is more than half-finished.  Cromwell station-vard was formed and ballasted, and the approach
roads formed and gravelled. A goods-shed and Stationmaster’s residence were erected at Crom-
well, and a platelayer’s cottage is nearing completion. Goods have been carried between Clyde
and Cromwell throughout the period.

OrEPUKI-WAIAU Ramnway ExTeNsion.
Work on this line is still suspended owing to shortage of labour.

SURVEYS OF RAILWAYS UNDER CONSTRUCTION, NEW LINES OF RAILWAY, LAND-PLANS, ETC.
Kawarkawa-Hoxianca Rainway.,

A trial survey has been made between 39 m. and 46 m. The permanent line has been pegged
from 36 m. to 45 m. 20 ch., and plans were completed from 28 m. to 42 m. Soundings were taken
in connection with a proposed wharf at Te Tio Point (45 m. 20 ¢h.) on Hokianga Harbour, and
a station-site and approach roads at the sume place were surveyed.
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Witancanrur — Norri Avernann Rarnway,

A land-plan sutrvey is in hand between 15 m. and 19 m. 79 ch.

Norti Avekrnanp Main Trung Ratuwary.
A Land-plan survey is being made, under contract, from 11 m. 25 ch. to 120 mn. 5 ch.

East Coast Mamn TrUNK RAILWAY.

The permanent survey of the railway between Athenree and Tauranga was commenced in
Decemiber last, and fair progress has been made. Traversing, chaining, and levelling were
completed from 10 m. to 18 m. Plaus up to 13 m. are in a forward state.

The line beyond Matata was permanently located from 81, to 91 1m. 18ch., including the
portion across the Rangitaiki Swawmp. Several surveys were also made in connection with over-
head bridges and drainage areas. The party is now engaged upon the survey of drainage areas
and Hunes of stop-banks in connection with the railway across the Rangitaiki Swamp. On com-
pletion of this work the railway survey will be continued to Taneatua (100 m.).

Survey-work in the vicinity of Wairoa (Hawke's Bay) has been suspended for some time.

The loeation of the line northward of Iskdale was commnenced curly in March, 1918, aboul
10 mileys of trial lines having been surveyed.

STRATFORD — MamN Truvs Rammway (West Enp).

The preliminary exploration of the proposed line from about 45m. to the Haeo-"Tikipuiti
Junetion is in progress.  This is a very difficult streteh of country, and several alternative routles
will require close investigation before the located parts at each end of this line can be linked up.

TeE Rori — OpUNAKE RAILWAY.

The field-work in connection with the survey of a probable extension of this line to connect
with the existing railway near New Plymouth was completed last year. Pluns and cstimates are
being prepared as opportunity offers.

ROADS, BRIDGES, ETC.

The amounts available for cxpenditure have been much less than usual, being chiefly unex-
pended balances of items on previous appropriations; but even if more woncy had been available
it would have been impossible to carry out much more work, owing to scarcity of labour and
materials, There has been more than the usual amount of flood damage in various districts,
involving a considerable expeunditure in repairs. Maintenance-work on the roads under the
control of the Departincut Las been carried out as etliciently as possible with the ways and means
available.

Of the many and varied works carried out during the year the following have been selected
for brief mention :—

Peria River Bridyes.—Two first-class bridges, respectively 170 ft. and 130 ft. in length, were
crected, and in conjunction therewith road approaches were formed 30 ft. wide for a distance of
14 chains, with metalling 10 ft. wide. The bridges take the place of two troublesome fords, and
Liave proved a boon to the public.

Oneloki ~ Runaruna — I'e Karae Road.—This road has been formed for a distance of about
74 miles, and metalled for 5% miles, by the Hokianga County Council, over 7,000 cubic yards of
broken metal being used. It is required at present chiefly for access to u dairy factory, but it
also serves a number of Crown tenants and freehold settlers, and forms part of the main road
from Kohukohu to Kaitaia via Broadwood and Herekino.

Pareokawa Block Road.—This road will connect the Pareokawa Block with the port of Kolu-
kohu, on Hokianga Harbour. It has been widened, straightened, and re-formed for a distance
of 128 chains and metalled for 48 chains. It has been found impossible, however, to procure
metal at present, and this work will have to be suspended until the spring.

Tangowahine Creek Bridge.—A bridge, consisting of one 61 ft. truss span and onc 20 {t.
and oue 16 ft. stringer span, on the Tangowahine Valley Road 1s being constructed by the local
authority under Government subsidy.

Opouteke Bridges.—Under the ‘‘flood damage’’ item, onc bridge, comprising one 61 ft.,
one 35 ft., and one 20 ft. span, has been erected and approaches formed.

Tangowahine Block (additional).—One mile of road-formation, 12 ft. wide, has been com-
pleted, besides 105 chains of bushwork, ditching, culverts, &e. A quantity of timber and ironwork
has been delivered at bridge-sites, and two small bridges have been erected. Several large truss
bridges are required to complete the roading scheme, which is otherwise well advanced towards
completion.

Wainur Block.—The work carried out in this block includes bushfelling, 1 chain wide, for a
distance of 130 chains and % chain wide for a distance of 90 chains. A 12 ft. road has been
formed for 142 chains, and a 6 ft. bridle-track for 98 chains.

Omaumau River Bridge —The Rodney County Council has completed the erection of a rein-
forced-concrete bridge. consisting of one span of 30 ft., having 11 ft. roadway.

Te Hana River Bridge -—A bridge of four 26 ft. spans, on pile piers, with 12 ft. roadway, has
heen erceted by the Rodney County Council, assisted by a Government subsidy.
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Matakohe—Paparon—Mawngaturoto Road.—The Otamatea County Council has metalled about
2 miles of this road.

Brooklyn Bridge.—A reinforced-concrete bridge of two 22 ft. 6 in. and one 35 ft. spans, on
conerete pile piers, and carrying a 12 ft. roadway, has been completed by the Depuartment.

Great North Road Deviation.-—The Waitemata County Council has completed the formation
of 13 miles of 18 ft. road which was commenced in 1914 but was suspended until after the com-
pletion of the Taikata Creek Bridge.

Waikato River Bridge (Rangiriri).—The erection of this bridge was completed during the
year by contract under the Department. It comprises three 123 ft. truss spans and thirty-one
25 ft. stringer spans of Australian hardwood, on reinforced-concrete pile picrs. The rondway is
12 ft. wide. The approaches have been formed and fenced,

Piako River Bridge (Orchard)—This structure consists of ten 25 ft. stringer spans and a
central 36 ft. steel lifting span and gantry, the whole carried on pile piers. It has been comi-
pleted under contract by the Thames County Council.

Waihou River Bridge (Tirohia).—A bridge, consisting of one truss span of 61 ft., seventecn
25 ft. spans, and one 9 ft. approach span, has been practically completed by the Department.
The work was comuenced in July, 1917,

Wavpa Biver Bridge (Ngaruawahio ) —Tenders were invited for the re-erection of this bridge,
which collapsed under a mob of cattle, but those received were not satistactory, and all were
declined. <

Waikato River Bridge (Ngaruawahia)—The contractor is making fair progress with the
erection of this bridge, which comprises a timber superstructure of three 123 ft., one 43 ft., and
one 20 ft. spans, on reinforced-concrete piles and cylinders. Some little difficulty was experienced
through unsatisfactory foundations, and additional piles had to be driven in some of the piers.
Cylinder-sinking 1s now in progress. The greater part of the timber for the superstructure has
arrived, and is being worked up. Plans have been prepared for the formation of the approaches,
and some extra land has been acquired to accommodate the southern approach bank.

Topuni Bridge.—Under the ‘‘ flood damage’’ item the Department is erecting a bridge of
eight 25 ft. spans, of hardwood, on reinforced-concrete pile piers. The work is nearing comple-
tion, and approaches are being formed. The Otamatea and Rodney County Councils are contri-
buting part of the cost.

Manara Creek Bridye.—This bridge, consisting of two 45 ft. and one 30 ft. spans, of reinforced
concrete, on reinforced-concrete pile piers, was completed in October, 1917, and the approaches in
January last. ‘

Moerangt DBlock. —Approximately 8 miles of 6ft., 81{t., and 12ft. formation have been
completed, mostly in heavy bush country, and further work is in hand. Materials are arriving
for a number of bridges within the block.

Pongakawa Stream Bridge.——A bridge, consisting of one 41 {t. truss span, has been erected
over the Pongakawa River on the Waihi Swamp Road, aud the road is now open for traffic. This
considerably reduces the distance by road between Te Puke and Otamarakau.

Te. Puke to Otamarakaw.—The Tauranga County Council has metalled about 70 chains of
the worst portion of this road with metal obtained from the Department’s quarry at Te Puke.

Raparapahoe Stream Bridge —This bridge, consisting of one 110 ft. truss span, over a rocky
gorge T4 ft. deep, has been completed by the Department’s staff, and the approaches have been
metalled and left in good order,

Oamarw No. 6 Block.—About 14 miles of 6 ft. track have been constructed along the Wahaatu
Stream, and over 2 miles of 4 ft. track along the Tokanui Stream. Recent heavy rains have
caused numerous slips, however, and the workmen are at present engaged in removing them.

Opotiki to Motu.—An extraordinary flood in the Motu River in April last carried away a
portion of the bridge near Motu Township and seriously damaged the road, which is a very
important one. Every effort is being made to repair the damage, and the road is now passable
by vehicles, but a great deal remains to be done to restore it to its former condition. The remains
of the bridge have been removed, and a new temporary structure is in course of erection,

Wairoa River Bridge (Hawke’s Bay).—The Wairoa, River is developing a tendency to erode
its bank and bed at one end of this bridge, and threatens to undermine the abutment and two
of the piers. It is therefore intended to deposit a quantity of concrete blocks around the piers
and to construct an additional short span. The necessary plant is arriving, and work will he
commenced shortly. _ '

Wanganue Biver Proteciive Works (Tawmarunus).—At the request of the Waikato-Maniapoto
Maori Land Board the Department has constructed a series of boulder and wire-net groynes and
stop-banlk to prevent erosion by the river, which tended to encroach upon some valuable land. ‘

West Taupo County Loads.—In the West Taupo County (where the Counties Act is not in
force) the Department has constructed about 9 miles of dray-roads, converted 5} miles of bridle-
track into dray-road, formed about 8 miles of bridle-track, and metalled nearly 2 miles of dray-
road. The greater part of the formation-work is for the purpose of providing access to newly
settled blocks of Crown land. In addition, several small bridges have been erected.

Ohura River Bridge (Roto Roadj.—A bridge, comprising one 81 ft., three 24 ft., and two
20 ft. spans, has been erected by the Department. ‘ _ .

Wanganus River Bridge (Taumarunut).~—A contract was let in April, 1917, for the erection
of a bridge, consisting of five 81 ft. and two 25 ft. spans, in Australian hardwood. Work was
commenced in September, 1917, but the work has been delayed owing to the swollen state of the
river. Pile-driving is still in progress. ‘ ' o

Wanganui River Road (Right Bank)—The formation of about 1} miles of this road is in
haud, and a considerable portion is approaching completion.
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lwcal Authorities’ Works.—The Waitomo, Awakino, and Kaitieke County Councils have
metalled about 20 miles of the Mangaotaki, Mangapobue, Te Ahuroa, Kumara, Te Kuiti — Mokau,
and Wanganui River roads under Government subsidy and supervision, besides over 1 mile of
new formation. Further metalling is in progress.

Watmarino — Roto-aira Road —The improvement of this road (by prison labour) has been
coutinued throughout the year. The principal work done was 2 miles of formation, 1} miles of
metalling, and the sawing of timber for three bridges.

Mangaowata Stream Bridge (Rerekino Road).—Plans have been prepared for the construction
of a suspension bridge, and the work will be commenced shortly.

Warwakatho River Protective Works.—The construction of a weir to protect the foundations
of the Waiwakaiho River Bridge is in progress by contract, but poor progress has been made,
owing to unseasonable weather and difficulty in obtaining efticient labour. Some of the concrete
blocks have been placed in position, and the others have been cast ready to be deposited when
conditions become more favourable.

Tongaporutu River Bridge (Mangatoro Road ).
struction of a suspension bridge of 168 ft. span.

Mangoira Block —During the year about 5 miles of bushwork and track-formation was com-
pleted, including a number of timber culverts and small bridges. 1urther work is in hand.

Laoraomoukw Block.—The roading of this block has been completed as far as funds in hand
will permit. The work done during the year includes the formation of 50 chains of 12 ft. dray-
road and over 5§ miles of bridle-tracks.

Marakopa Valley Road.—The Department has coustructed two sinall bridges on this road.
The Awakino County Council has re-formed and metalled the road from Marakopa Wharf and
Post-office to Te Karaka Bridge, under Government subsidy..

Punehu Bridge.—Under Government subsidy the Xgmont County Couneil is erecting a concrete
arch bridge of two H0 ft. spans, having 16 ft. roadway.

Erua Road.—During the year 69 chains of 14 ft. formation was completed, making a total of
4% miles to date. A further 3 mile of widening is in hand.

Kaiwakavka Block.—The work carried out in this block includes the formation of about
4 mile of 14 ft. dray-road in heavy country; about 4% miles of 8 ft. and b ft. horse-tracks; the
widening of about % mile of track to 14 ft. 'dray-road; felling and clearing of bush on about
3 miles of road-line; construction of culverts and water-tunnels, and preparation of timber for
bridges; clearing of slips; corduroying swampy parts of roads; and a considerable amount of
engineering survey-work.

Putormo Settlement.—The roading of this block, which is being settled by returned soldiers,
was entrusted to the Rangitikei County Council, which has formed about 2} miles of road and
gravelled 1 inile. The Department carried out a considerable amount of survey-work with a view
to providing a gravitation water-supply to the various sections, but the dam-site proved unsuit-
able, and it was therefore decided to install a temnporary pumping plant to lift water from the
Rangitiket River. This was completed and handed over to the Lands Department in working-
order.

Matahoura Stream Bridge (Waikare Inland Road).—This structure, counsisting of four 25 ft.
spans, on concrete piers, was completed by the Wairoa County Council.

Waipawa Brver Bridge (Fletcher’s Crossing)—A bridge, consisting of six 42 ft. spans, in
reinforeed concrete, was erected by the Waipawa County Couneil. The approaches are in hand.

Purahotangahia Block.—The greater part of the labour available in the Napier district has
been concentrated upon the roading of this important block. About 82 miles of road has been
formed, 44 miles being handed over to the local authority for maintenance. A considerable
amount of survey-work has also been carried out.

Mangaorapa Block.—About 23 miles of road has been formed, including the whole of the
aceess road from Te Uri Road, 1 mile in length. A bridge of one 60 ft., four 25 ft., and onc
15 ft. spans, on pile piers, is being erected over the Porangahan River on the access road from
Oakburn. All the piles have been driven, and the truss span is under construction. Work is in
progress on the heavy approach bank. The works carried out in this block include 24 miles of
feneing, bushwork, many culverts and drains, and a considerable length of engineering survey.

Flood Damage, Hawke's Bay —Extremely heavy floods in May and June, 1917, caused a
great deal of damage throughout the Hawke’s Bay District. The main roads to Wairoa, Taupo,
and Taihape, cspecially the first named, suffered through extensive slips and destruction of bridges.
The Department was called upon not onlv to repair the damange on the lengths of road under its
divect control, but to subsidise the local authorities affected. The Waikohau Bridge was washed
awny, and a new structure of five 25 ft. spans has been erected by the Wairoa County Council.  The
Matahoura Bridge. on a length of road under the control of the Department, was also destroyed,
and hag heen replaced by a new bridge of two 20 ft. spans, on concrete piers. Five spans of the
Waipawa River Bridge (Ongaonga-I'ikokino Road) were washed out, and repairs arc being carried
out by the Waipawa County Council. Stop-banks along the Tutackuri River and the Ngaruroro
River were washed out at many places, and nearly all the county roads throughout the district
were more or less affected by slips and washouts. .

Kopuaranga Bridge-—A reinforced-concrete structure of one 35 ft. and two 22 ft. spans, on .
reinforced-concrete pile piers, is being erected by the Department. The piers and abutments are
completed. and the superstructure is well in hand.

Opawa Bridge (Blenheim).—'This bridge. comprising eight bowstring truss spans, in rein-
forced concrete, was completed and opened for traffic on the 11th December, 1917.

Kaikoura-Parnassus Road.—Abnormal floods have caused considerable damage along this
important main road, entailing a great deal of repair work, particularly in the vicinity of the
river-crossings. Sundry bridge approaches are being protected by stone pitching, gabion
groynes, &e.

Materials are coming to hand for the con-
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Dove Raover Bridge.—-A suspension footbridge of 133 ft. span was erected by the Dovedale
Roud Board, under o Government graunt.

Mapua Roads.—For the purpose of connecting sundry orchard settlements with the port of
Mapua, 16 ft. formation has been carried out for a distance of about 6 miles on the Mapua — Upper
Moutere, Mapua—Motueka (via Moutere Bluffs), and Mapua~Motueka to Upper Moutere Roads,

Moutere Mud-flat Road.—The original formation, which was not sufficiently above high-
water mark, has been raised throughout, a distance of over 3 miles, to improve the drainage, and
the road has been lightly gruvelled for a distance of nearly 5 miles.

dAnatoke Biver Bridge —This bridge, comprising two 20 ft. spans and two 52 ft. truss spans,
on ironbark piles, has been completed according to contract, but it has been found advisable to
add two 25 ft. spans, and the material is being obtained.

Gowan Block.—During the year 34 miles of bushwork and about 3} miles of 12 ft. road-
formation, including numerous culverts, were completed.

Cobden Bridge.—A contract has been let for the construction of a new superstructure on the
existing plers of this bridge. Oue of the old spans has been dismantled, and the new span is
practically completed. .

Marntenance, Nelson and Westland Districts.—The Department maintains a considerable
length of main roads in the Nelson and Westland Districts, notably the Kohatu—Westport—Reefton
Road, connecting Nelson and Westland; the road over Arthur’'s Pass, between Canterbury and
Westland ; and the Main South Road from Kumara southward. The expenditure during the year
shows a slight increase over that for the previous year. The work comprises metalling and metal
patching; grading; cleaning out water-tables, culverts, and drains; clearing scrub; repairs to
bridges and other structures; maintenance and improvement of fords, ferries, &c. Some new
formation and minor improvements have been carried out at various places.

Leader River Bridge.—This bridge was completed last year, but as an abnormal flood
damaged the new work on the right approach bank before it became consolidated, three additional
spans are being erected. Material is at the site and erection in progress.

Ashley Rwver Gorge Bridge.—A structure, consisting of eight 25 ft. spans, on pile piers, was
completed during the year. .

Hurunwi River Bridge (Lower)—This bridge, which cousists of three 52 ft., one bl ft., one
25 ft., and one 11 ft. spans, has been completed by the Waipara County Couneil.

Makerikery River Bridgye.—The Department has completed the erection of this bridge, of
cight 25 ft. spans, with road approaches and protective works.

Okuku River Bridge.—The new bridge, comprising thirty-seven 25 ft. spans, has been com-
pleted under contract, and the old bridge has been dismantled. Approaches and protective works
have been constructed by the Ashley County Council.

Greta, River Bridges.—The Waipara County Council is carrying out extensive improvements
on the Waipara~Cheviot Road at the crossings of the Greta River and Cobold’s Creek. comprising
three bridges and a stream-diversion, with gabion protective works aund a considerable length
of new road. Two bridges®are completed, also approaches and protective works, V

Jollie River Bridge.—A bridge, consisting of twelve 20 ft. spans, having 9 ft. roadway, has
been completed.  The approach banks, with gabion protection and fencing, are nearing completion.

North Kowar River Bridge.—This bridge, comprising three 25 ft. spans, with 12 ft. roadway,
has been practically completed. The Kowai County Council has let a contract for the construction
of the approaches and protective works.

Orari River Bridge.—A contract was in progress at date of last report for the erection of
a bridge of fourteen 25 ft. spans. This has since been completed, including approach banks and
feneing.

Arthur’s Point Bridge —The bridge over the Shotover River at Arthur’s Point, which had
become unsafe, is being replaced by a concrete arch structure. The arch span is 108 ft., and the
height above water-level is 90 ft. The total length of the bridge, including abutment spans, is
140 ft., and the width of roadway 14 ft. The main-arch ribs have been completed, and the
walings, studs, and bracing are well in hand. The old bridge is being removed.

Taieri River Bridge (Linnburn Ford).—A traffic-bridge, 150 ft. in length, was constructed by
the Maniototo County Council, under Government subsidy.

Kakanui River Bridge.—A light-traffic bridge, 200 ft. in length, was erected by the Waitaki
Connty Council, with the assistance of a Government grant.

Flood Damage, Otago and Southland.—FExtensive flood damage occurred in various parts of
this district. In this connection the Department has carried out a considerable amount of survey-
work, and plans, estimates, and reports have been prepared. The Departinent is erecting a new
flood-gate and bridge dt Kaitangata, and reinstating a flood-gate at Puerua. Protective works at
Barnego and Lumsden werce repaired, and assistance was rendered to the Gore Borough Council
in connection with a scheme for cxtensive protective works along the Mataura River in and near
the town. The Western Tajeri Drainage Board has carried out sundry new protective works, as
well as repairs to existing works, with the assistance of a Government grant.

TRRIGATION.

Ipa VALLEY SCHEME.

Two spillways were constructed on the Alexandra Bonanza Water-race. The Syndicate Race
was enlarged to carry 10 heads from Om. to 2m., and for 5 heads from 3 m. 42 ch. to 7m. 77 ch.
All private crossings over the race were completed, and twenty gauge-boxes were placed in position.
This race is now in order for use in irrigation. A concrete culvert, five spillways, and two private
crossings were constructed on the Moa Creek to Black’s No. 3 Race. Temporary arrangements
Lave been made to supply water from the Manorburn Dam to sundry settlers on the Galloway
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Flat, and a distributary race has been cut for a distance of 30 chains., A considerable amount
of water was used by the Ida Valley settlers during the irrigation season.

MANGHERIKIA-ALEXANDRA-CLYDE SCHEME,

The intake tunnel has been driven o total distance of about [7 chains during the year, the
distance between the headings being now about 74 chains. Suitable labour has been scarce, and
progress consequently slow,  Difficulty has also 1)0(\11 experienced with the power plant, which was
only a makeshift, and eventually, the power plant hiaving been destroyed by fire, it was decided
to discontinue the uxe of air-drilly altogether.  Very little work has been done in race-construe-
tion,  Survey and plan work hax been continued throughout the year,

Benmonre Runs.

At the request of the Lands Department a race is being constructed to irrigate certain sections
in the Benmore Runs. The work comprises 44 miles of water-races, with fluming, &c., and is
practically completed.

Progress on this and other irrigation works has been hampered to some extent by the very
severe weather experienced during the last month or two.

WAIHOU AND OHINEMURI RIVERS IMPROVEMENT.

This work has been continued throughout the year as rapidly as present conditions permit,
but before satisfactory progress can be made additional dredging and other plant must be obtalned
and this 1y impossible until after the war.

Dredying —The excavation of the Ngararahi Cut was completed throughout to a width of
80 ft. and a depth of 12 ft., the length of the cut being 63 chains. The dredge was then thoroughly
overhauled and set to work in the Ohinemuri River, pumping sand and mining silt to form the
Paeroa — Thorp’s Bend stop-bank, the length of bank completed being 45 chains, of an average
height of 8 ft., the width on top being 20 ft., and the side slopes 3 to 1. After removing some
shoals which were obstructing navigation on the Waihou River, the dredge proceeded with the
widening of the Ngararahi Cut to 108 ft., working from the lower end. This work was suspended
in May laxt, and the dredge commenced pumping material to form the Puke—Ngahina stop-bank.

Paeroa—Thorp’s Bend Stop-bank.—This is practicallv a continuation of the Paeroa stop-
bank, and is designed to protect the Town of Pueroa and suburban lands from the river-floods.
In addition to the length constructed by the dredge, about 12 chains have heen completed by petty
contract. the remmndu to link up with existing work at Paeroa Railway Bridge, being now in
hand. The construction of this bunk in a populated area has involved a great deal of negotiation
and correspondence with private owners over access roads, tramways, gates, and approaches to
houses. Temporary roads and bridges were required, and much incidental work which is not
apparent when the whole is completed.

Upper Waihow Stop-banks (Left Bank)—A length of 2 miles 50 chains has been under
construction, and is approaching completion. The work has been greatly hampered by ‘an
abnormally wet scason and consequent floods in the river. Three large flood-gates have been
constructed on this section.

Manning’s Flood-gate, Mangait?.—This work, which is designed to protect against floods an
area of 200 acres, was completed during March last.

Ngahina Wharves and Goods-sheds.—These works, which were built by-the Department to
meet the requirements of the district, already require extension, and a contract has been let
accordingly, but little progress has vet been made. An office has been built for the whart staff, as
well as some minor works done.

Trohra-Rotokohu Drainage.—This is a special drainage area included in the Wathou and
Ohinemuri Rivers district. A very considerable amount of survey-work was carried out, and a
drainage scheme was outlined. Co-operative parties commenced the excavation of drains in
February, 1918, and so far nearly 3 miles of surface drains have been cut, but the work is greatly
hampered by the frequent flooding of the area by the river, while the large quantity of buried
timber makes excavation difficult. Some of the work to be done in this block is quite unsuitable
for ordinary hand labour, and an attempt was made to import an excavating-machine, but the
price was prohibitive and delivery uncertain. An endeavour is now being made to devise some
appliance that can be manufactured locally.

Waihou—Awazti Canal.—At the request of several local authorities surveys were made and a
report, with plans and estimates, was prepared in connection with a proposal to construct a
navigation canal connecting the Waihou and Piako Rivers. This will be an undertaking of some
magnitude, the cost of the canal by the least expensive route being estimated at about £22,000,
but it would be fully justified by the saving to the settlers along “the Piako and its tributaries
in the carriage of their dairy and other produce to the factory and railway at Paeroa. At present
the launches have to descend the Piako to its mouth and proceed across open water at the head
of the gulf, then ascend the Waihou to the factory or other place of delivery. This canal is not
a part of the Waihou and Ohinemuri Rivers scheme, but is closely related thereto.

T'idal Records.—For the purposes of the rivers- lmpmvement scheme it is necessarv to obtain
very full and accurate information regarding the tidal flow in the lower reaches of ‘the rivers.
For this purpose four automatic tide- gauges are being established, and connected with each other
and with the gener al survey-work by a series of precise levels referred to permnanent bench-marks.
This levelling is now being carried ont.

Surveys.—In addition to that mentioned incidentally in the foregoing paragraphs, a great
deal of surveyv-work has heen carried out. The Tirohia—Ngarahi stop-hank (right bank) has
been set out and levelled, and cross-sections have been taken for a length of 4} wiles. A land-
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plan survey was made of an area over which 12 chains of stop-bank have been constructed for
the acquisition of the necessary land. An area of approximately 4 square miles on the left bank
of the Waihou River, from Ngahina to Waimarie, was levelled, and a contour plan prepared for
drainage purposes. The Komata Creck has been surveyed for a distance of 2} miles, also an area
of land between this creek and Wight's Hill, to enable a topographical plan to be prepared to fix
the position of the outfall for the main drain. Space will not permit the inclusion of a full
account of the survey-work carried out, but the above will give some idea of its nature and extent.

General.—A special appliance has been built for the purpose of removing shoals in the river.
A new cut has been made to straighten the Waitoki Creek, and a considerable improvement in
drainage has resulted; some further work is still required in the upper part of the creek. A
party has been engaged in clearing and ring-barking willows along both banks of the Ohinemuri
River for a distance of about 70 chains. )

TRAMWAYS.

As usual, the Department’s Engineers have inspected portions of the various municipal tram-
ways and their rolling-stock in accordance with the provistons of the Tramways and Public Works
Acts. All these undertakings are seriously affected by war conditions, materials being almost
unobtainahle, consequently extensions of the lines and plant have been reduced to a minimun.
Some of the matters dealt with by this Department are mentioned below.

Takapuna Steam Tramway—A proposal to haul road-metal over this line was investigated
and reported upon.

Grsborne.—One new car was passed as fit for traffic.

Napier.—Considerable trouble has been experienced with broken car-axles, and the Depart-
ment is co-operating with the Borough Council in an endeavour to ascertain the cause, various
tests of the material having been made and reported upon.

Wellington.—A duplication of the line in Cuba Street, and an extension of a loop on the
Island Bay route near Duppa Street, have been inspected and passed.

Christehurch.—A loop was constructed on the Cashmere Hills route, at Barrington Street;
and the Opawa line has been relaid with railway-pattern rails as a temporary expedient, regular
tramway rails being unobtainable. Three new trailer-cars were inspected and certificates given.

Dunedin.—In connection with the Eglinton Road extension of the Mornington Cable Tramway,
a proposal to use petrol-driven cars as a temporary expedient was approved, subject to certain
experiments showing satisfactory results.

MARINE.

Numerous inspections and reports have been made on behalf of the Marine Department, par-
ticularly in the northern districts, in connection with harbour-works, reclamations, wharves and
landings, foreshore leases, &c., and various works have been carried out, notably the following :—

Paihva Wharf (Bay of Islands).—A new wharf, with approach roads, was constructed at this
place, but unfortunately it suffered serious damage through exceptionally high tides and heavy
gales in February last, so that extensive repairs are necessary. ‘

Turitird Lighthouse.—'T'wo new cottages and outhuildings are in course of erection and nearing
completion.

Ventilating-cowls.—Copper cowls for ventilating purposes have been manufactured under
contract for Akaroa, Portland Island, Moeraki, and Cape Foulwind Lighthouses.

Wastakaruru Stream.—Snags have been removed from the channel, and arrangements have
been made for the construction of a breastwork and leading-light.

Flat Rock Beacon.—A concrete pedestal is being constructed for a beacon light on Flat Rock,
off Kawau Island. This work is extremely difficult, as the rock is practically awash at high water
whenever the sea is at all rough, so that it is only occasionally, and for short periods at a time, that
it is possible to work on the rock, while exceptionally heavy seas have seriously damaged the
unfinished work on more than one occasion. However, the pedestal is now above the reach of the
waves, and better progress can be made. It is expected that this part of the work will be com-
pleted very shortly. The iron surmount to accommodate the gas-cylinders and carry the lantern
is being manufactured in Dunedin..

Tauranga.—A dolphin to carry an acetylene beacon light was constructed on behalf of the
Tauranga Harbour Board.

Whakatane.~—A plan and description of the limits of the Whakatane Harbour were prepared.

Castle Point Lighthouse.—The roofs of the keepers’ cottages were repaired.

Marine Yard, Pipitea, Wellington.—A B5-ton crane which was purchased by the Marine
Department for handling heavy stores has been fitted up.

Dog Island Tighthouse —The existing masonry tower is being strengthened by the addition of
a sheathing of reinforced concrete.

Puysequr Point Lighthouse —Three new cottages have been erected.

DEFENCE WORKS.

Sundry new works have been carried out for the Defence Department, and existing works

and buildings have been maintained and improved.
I have, &e.,
R. W. Hormes, M. Inst.C.H.,
Engineer-in-Chief.
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APPENDIX C.

ANNUAL REPORT ON BUILDINGS BY THE GOVERNMENT ARCHITECT.

The GovernmEnT ARcHITECT to the Hon. MiNisTER or PunLic WORKS.

Srit, - Public Works Office, Wellington, 1st April, 1918.
L have the honour to submit the following report on the various building-works throughout
the Dominion during the twelve months ended 31st March last :——

Nuw PARLIAMENT BUITDINGS.

Work has continued without cessation throughout the year, but progress has been slow and,
as regards the marble masonry work, rather disappointing. The Museuin Street frontage has
been carried up to the ceiling-level of the first floor, being now at the same height as the principal
frontage to Molesworth Street. The output of marble at the quarry has been affected by the
scarcity of suitable labour. Fair progress has been made internally towards completion of the
chamber of the House of Representatives, the lounge lobby, rooms for the Speaker, Chairman of
Commuittees, Clerk, Assistant Clerks, and Hansard staff, which have been pushed on with a view
to having the chamber in the new building ready for occupation for the coming session of Parlia-
ment.  Plastering. heating, ventilatiou, and electric-lighting works in the new building have been
carried forward as far as practicable. ' '

GENERAL.

Old Post-office, Auclland.—lixtensive alterations werc nade to accommodate several Depart-
ments.

Departmental Buildings, New Plymouth.~—~Conveniences were provided and tell-tale clock
ingtalled.

Departmental Buiddings, Napicr.—LExtensive alterations were carried out and a retiring-
room added.

Departmental Buildings, N elson.—Caretaker’s cottage was erected.

Speeial SNehool for Girls, Rechmond.-——A laundry and outhouses were added.

Puysegur Point.-~Three cottages are being erccted for the lighthouse staff.

Post-orrices.

Kaitaia.—Additions were made to office building, lighting and hot-water services installed.

Ohaecawa:.—Additions were made to the telephone exchange.

Auckhland (W ellesley Street ).—Foundations were put in, and a contract let for the erectiou
a building in brick.

Devonport .——Extensive alterations to building were completed.

Turua.—A wooden office building with quarters was erected.

T« Kuwiti.—xtensive additions were made and a clock installed.

Liopio.—A wooden building was erected under contract.

Tawmarunul —A retiring-room for ladies was provided. _

IFhalkatane, —Additions and alterations were made to the oftice building and a clock provided.

T'e Puke.~—Substantial additious to office building were made.

Mokaw.—A small office building was erected by contract.

New Plymouth.-—One room was converted into a strong-room.

Wanganwi.—Retiring-room for ladies was added to building.

Feathersion.—A new storeroom was erected.

IWellington General Post-office.—Lavatory accomnmnodation was extended.

Te Karaka.—An office buildiug in wood was crecied.

Lort Awanud A small wooden building was crected.

Gishorne.—-Additions were made to Telegraph store.

M astings —Bxtensive alterations and repairs were carried oul,

Pabmerston Norih.——Substantial additions were completed by contract.

Heretaunga.—An oflice building was completed under contract.

Richmond.—Sanitary accommodation was provided,

Upper Moutere.—A wooden building was erected under contract.

Money-order Office, Christehurch —Youndations have been put iu.

Rakaia.—A Postmaster’s residence was erected by contract.

Oamaru.—Accommodation for an automatic-telephone exchange is being provided.

Roslyn.—An automatic-telephone exchange has been completed.

St. Clair —The old school building was converted to serve as a post-office.
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PoLICE-STATIONS.

Auckland Central.—Substantial additions in brick were completed under contract.
Wairoa.-—A new residence was erected under contract.

Oamary.—A contract was let for the erection of a new station in stone.
Dunedin.—Station building is being converted for use by various Departments.

Prisons.

Glishorne.—Repairs were effected and electric light installed.

Waikeria.—The erection of the administrative wing has been in progress throughout the year,
and the work is approaching completion. Cottages, dairy, and cow-sheds have been erected.

Paparua.—The west cell-range of main building is under construction

Addington.—A hospital cell was provided.

Invercargill.—Boundary and partition walls have been built by the prisoners.

MeNTAL HoSPITALS.

Tokanui.—The erection of the fourth unit was completed, and a commnicucernent made with
the fifth unit.

Porirug.—A new receiving-block was completed and equipped.

Nelson.-A kitchen block iy being erected in brick.

Nunnyside ~—The erection of a receiving-block was carried to completion.

AGRICULTURAL,
Weraroa Farm.—Residences for Manager and Biologist have been erected.
Quasl Island .-—A concrete water-supply reservoir was completed.
Ranfurly —Stock Inspector’s residence has been built under contract.

Nar11ive SCHOOLS.
Maungatapu.—An open-air class-room was added.
W hakarewarewa.—A class-room was added.
Te Araroa.—Additions to school building were made under contract.
W hakiki.—Additions were completed.

MinitaRy BUILDINGS.

Auekland Drill-hail—XKitchen, sleeping-accommodation, and lavatory were provided.

Base Records Offfice, Wellington.—Additions were completed.

Defence Reserve, Wellington.—Caretaker’s cottage was completed.

Greymouth.—A contract was let for the erection of an explosives-magazine.

Hanmer Convalescent Heome.—A meat-store and accommodation for laundresses have been
provided.

King Edward Barracks, Chiristelurch.—Portion of roof has been reconstructed, and an
additional room built. o

Chavn Hills (Otago ) —WKxplosives-magazine and caretaker’s residence were completed.
. Central Battery, Duneden.—Quarters for Military Police were provided.

Kensington Drill-hall.—Orderly-room and store were built.

Defence Stores, Wellington.—Substantial additions were carried to completion.

Recruiting  Office, Wellington —Lavatory accommodation was provided in Clarkson’s
Buildings. '

Defence Headguarters, Wellington ~——New offices were completed.

In addition to those specially mentioned in the foregoing veport a large number of minor
works, comprising small buildings, additions, alterations, iustallation of lighting, water, and
drainage services, have been carried out by petty contract, day labour, or the Department’s own
staff. Renovations, painting, and repairs to buildings throughout the Dominion owned by the
(Government have been attended to as required, and fittings and furniture supplied mostly from
the Department’s workshops in the principal centres.

Joun CAMPBELL,
Government Architect.
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ANNUAL REPORT ON BELKCTRICAL WORK AND POWER-SUPPLY
UNDERTAKINGS BY THE CHIEF ELECITRICAL ENGINEER.

The Cuigr liLucrrican ENGINEER to the MiNisTeR oF PusLic WoORkS.
Sir,— Public Works Department, Wellington, 1st April, 1918.
1 have the houour to submit the following repurt respecting the development of water-
power by the State, the issuc of licenses for the utlhzatlon of water-power by other parties, and
for the distribution of electricity.

Norta IsLaND PowER SCHEMES.

A considerable amount of office-work has been done in design of power-stations for sites
already surveyed at Mangahao and on the Waikato. Various proposals for a general scheme of
distribution have been considered, und the transinission routes roughly located.

Ay far as the limited stali available would permit, the surveys necessary to prepare for this
general supply have been carried on. Transmission-line routes have been surveyed from the
Waikato above Cambridge into Auckland, from Shannon to Wanganui, and from a junction ou
this line at Bunnythorpe to Dannevirke and south through the Wailrarapa as far as Cartertou.
I'hese surveys will be continued as opportunity oliers to cuable all the main sources of power tu
be linked up into one system.

A personal investigation of the Aratiatia Rapids and of the Kaituna River as alternative
sources of power to Arvapuni was made frown existing surveys. The conclusion reached was that
the Kaituna River was somewhat limited in its ultnua,h~ ceonomic capacity, and was too expensive
for partial developruents to warrant further work on it. It is, moreover, not nearly so well
situated to fit into the general scheme of distribution, as it is too far east Lo serve the western and
Taranaki districts, and as a supply for the ast Coast distyicts it is not compavable with Lake
Waikaremoana. The Aratiatia Rapids gave a very good alternative up to 66,000 horse-power,
- but for an ultimate larger development than this the scheme would have to be laid out on altered
lines from the commencement, and it was decided to have further surveys made to determine the
relative merits of Arapuni and this scheme when developed on lines which will permit of the
waxiwum ultimate capacity.

Surveys have been completed at Lake Waikaremoana to enable the works to be laid out in
detail, and this work will be taken in hand shoxtly. 'This scheme, while an excellent one from the
hydraulic point of view, is not so conveniently situated for transmission of its power to payable
markets as are the Mangabao and Waikato schemes. [t has also been found that the estimates
of the amount of power to be economically developed have had to be considerably reduced.

Some further work has been done on the investigation of power requirements in the Wel-
lington District, and the whole of the results between Wellington and the Raugitikei have been
tabulated.

LakE CoLERIDGE.

I attach hereto a report of the working of the Lake Coleridge undertaking for the year
ending 31st March, 1913, together with a comparison with previous years, by the Electrical
Kngineer, Mr. Lawrence Birks.

The capital expenditure now amounts to £389,7564, including £14,320 interest on capltdl
during coustruction; the gross revenue during the year amounted to £32,092, and the working-
cxpenses to £14,449; leaving a balauce to net revenue account of £17,643. Deducting interest
charges, amounting to £14,871, there remnains o balance of £2,772 towards depreciation. Having
regard to the fact that this is only the third year of working, and also that the growth of the
business has been checked for the last two years because of the difficulty experienced in getting
wachinery, the result is to be regarded as a most satisfactory one.

The plant at the power-station consists of four units, aggregating 6,000 kilowatts, and all
four units arc run daly without any spare. The demand for more power is so insistent that
the delivery of the fifth generator and the necessary pipe-line is a matter of urgent necessity.
The turbine for the fifth unit has been received, but there is very little prospect of obtaining the
generator, and still less of obtaining delivery of the material for the pipe-line. During the year
efforts have been wade to obtain steel plates from Canada, the United States, and Australia, but
the prices are excessive and the delivery uncertain, and under the circumstances it was deemed
better to take further steps to press for the completion of the contract for the third pipe-line, and
further steps have been taken in the endeavour to secure a priority certificate for the plates.

With reference to the transmission-lines, the maintenance has proved somewhat troublesome
during the year owing to inherent defects in the insulators, and it is desirable iu the interest of
econoiy of working and continuity ol supply that the insulators should be replaced by others
of a newer type as opportunity offers.

During the year application was received from a London firm for 2,500 horse-power in the
neighbourhood of Christchurch for clectric smelting purposes, but the application had to be
refused because of the insufficiency of the plant. This is most regrettable, as I feel sure that
this would have been the beginning of a large clectric smelting industry which would treat various
classes of coluplex ores.  An application was also received for 1,000 horse-power for steel-smelting,
and in this case also the application bad to be refused.

Steady progress was made during the year with an extension of the lines into the country
districts. Mauy insistent demands have been received from various districts in Canterbury,
and in view of the rcquirements steps should be taken very shortly to enlarge the headworks and
to duplicate the tunnel, and to provide the nccessary transmission and distribution lines.
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The rainfall during the year has exceeded the average of the last few years, and enabled a
sfficient supply of water to be maintained without having recourse to the Harper River, and I
have decided to postpone for another year the proposal to deviate a portion of the waters of the
Harper River. If the present rate of rainfall is maintained there is a probability that this
expenditure on the deviation, which is estimated at £6,000, may be deferred until the fifth unit
is in operation.

The State Supply of Electrical Energy Bill was passed during the year. This Act authorizes
the setting-up of a special Electric Supply Account, thus separating the electric supply accounts
from the Consolidated Fund, and directing that the electric supply accounts shall be kept on a
commercial basis of profit and loss, charging to the net revenue account all the usual commercial
capital charges—interest, depreciation, sinking fund, and reserve fund. The provisions of the
Act thus enable a true knowledge of the actual profit or loss made by the scheme to be ascertained
at once from the annual accounts.

ErLecrric LiceT Axp Powkr LICENSES.

The following electric light and power licenses have been issued during the year :—

Flectric Linmes.—Pukekohe Borough Council (Pukekohe Borough), Ross Berough Council
(Ross Borough), Waitara Borough Council (Waitara Borough), Devonport Borough Couneil
(portion of Takapuna Borough), Picton Borough Council.(Picton Borough), Stevenson and Cook
Kngineering Company (leltcd) (Beach Street, in Port Chalmers Borough), Lion Brewery
(Iimited), (Khyber Pass Road, in Auckland City), Hamilton Borough Council (portion of Walpa
County), Wellington City Council (portion of Wellington City), Christchurch Tramway Board
(portion of Summner Borough), Patea Borough Cdéuncil (Patea Borough and portion of Patea
County), New Zealand Refrigerating Company (Limited), (portion of Gonville Township), Otoro-
hanga Town Board (Otorohanga Town District), Petone Borough Council (portion of Petone
Borough), Christchurch City Council (New Brighton Borough), James Stewart (portion of Helens-
ville Township), Joseph Cobine and ITugh Graham Cecil Ernest (portion of Papatoetoe Township),
Tikitiki Hall and Motor Company (Limited), (portion of the Waiapu County), Waiuku Town
Board (Waiuku Town District), Te Kniti Borough Council (Te Kuiti Borough) (amended).

Water-power and Electric Janes—Stratford Borongh Council (Stratford Borongh and
County), Akaroa Bovough Council (Akaroa Borough).

I have, &c.,
E. Paxrry,
Chief Electrical FEngineer.

LAKE COLERIDGE HYDRO-ELECTRIC-POWER SUPPLY.

Public Works Department, Christchurch (Electrical Branch), Ist April, 1918,
I 8EG to report on the operation of the above plant for the year ending 31st March, 1918, as
follows :—

The year under review is the third vear of operation, and has proved a critical one in the
history of the undertaking, as it is the first year in which the revenue, £32,092, covered all out-
goings——i.e., working-expenses, £14,449, and interest charges, £14,871, leaving a balance of

2,772 towards depreciation. The statutory amount of the depleclatlon reserve for the year
11 2 per cent. on the capital outlay amounts to £7,013. The growth in output and revenue
indicates that all charges would have been more than covered but for the restrictions on the output
due to war conditions preventing the arrival of the necessary plant. For the third year of
operation the position is thus very satisfactory.

Carrrar, QuTray.

The capital outlay at the end of the year was £3R9,754, as compared with £366,984 at the
beglnnmg of the year, dlstnbu‘ced a8 follows o

Capital Outlay.
Ttem. e Increase.
31st March, 1917. | 81st March, 1918,
| -
: £ £ £
Land, roading, and fencing .. .. oo 17,186 17,250 64
Tunnel and headworks .. .. .. 93,345 94,390 1,045
Power-house and plant . . . 63,624 70,976 7,352
Stafl village . .. . . 9,662 11,333 1 ,671
“Transmission-lines .. . .. .. 53,049 52,884 Decrease 165
Addington distributing- station .. . 20,811 22,510 ‘ 1,699
Primary distribution .. .. . e 37,323 38,451 1,128
Secondary distribution . . .. 20,245 24,371 4,126
Service transformers and meterq .. .. 10,926 11,627 701
Motor vehicles .. .. .. .. 2,816 3,988 1,172
Telephone-lines .. .. oo 1,816 1,815 Decrease 1
Office furniture .. . . 84 93 ! 9
Survey and engineering expenses .. .. 22,948 25,746 2,798
Interest during construction .. .. .. 13,149 14,320 1,171
Totals .. . .. 366,984 389,754 22,770
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WORKING-EXPENSHES.

'l‘he uperatmg or wor kmﬂ costs for the year oompared w1th ‘rhe prevmus year were a3 follows : —

Kxpenditure,

Generation

Transmission

Main distributing- %ta’oum
H.T. dlstrlbutlon

L.T. distribution
Stand-by plant

Management and general oxpenses

Total working-expenses

1

1917. : 1918. »
- : _—
Cost. | Per Unib sold. Cost. Per Unit sold.
. [ S
£ d. £ d.
3,741 0077 3,737 0-045
i 2,569 0-052 2,195 0-027
1,661 . 0034 1,884 0-023
1,723 0-035 1,820 0-022
.. - 268 0-003
538 0-012 1,104 0-013
| 2,667 | 0-055 3,441 0:042
|
12,889 ﬁ 0-265 14,449 0175

L

Finawcran, REsunrs or

Yrar’s OPERATION.

The growth of the output and the financial vesults of working for the three complete years

of opcmtmn are as follm\.s —

March, 1916.

Japital outlay
Costs—
Working-costs
Interest, 4 per vent. .
Depreciation, 2 per cent.
Total costs
Revenue—
‘Wholesale consumers
Retail consumers
Miscellaneous ..
Total revenue ..
Maximum load (kllowatts)
Power-house
Substation
Units output—
Power-house
Substation
Units sold—
Wholesale consumers
Retail consumers
Total units sold
Losses—-
Transmission losses
Percentage ..
Distribution losses
Percentage ..

Average weekly load factor (percentage) =

Power-house output
Substation output

Annual load factor (percentage)-
Power-house .
Substation

Working-costs—
Per kilowatt (power-house maximum)
Per kilowatt (substation maximum)
Per unit generated
Per unit sold

Capital charges—
Per kilowatt (power-house maximum)
Per kilowatt (substation maximum)
Per unit generated
Per unit sold

Total cost—
Per kilowatt (power-house maximum)
Per kilowatt (substation maximum)
Per unit generated
Per unit sold

Revenue—
Per kilowatt (power-house maximum)
Per kilowatt (substation maximum)
Per unit generated
Per unit sold

'IL 0424,

£320,330

£9,383
£11,398

5,386
£26,167

£7,723
£537
£258

1,372
1,220

4,860,260
4,128,232

3,917,841
76,926
3,994,767

752,028
15-0
133,465
3-2

44-3
43-3

40'5
386

First Year, ending

£8,518 |

_v\.‘ T

Second Year, ending

March, 1917.

£366,984

£12,889
£13,743
£6,078
£32,710

£19,021
£983
£750
£20,754

4,366
3,900

14,774,960
12,934,230

11,474,961
190,000
11,664,961

1,840,730
125
1,269,269
9-8

52-9
53-1

386
380

£2-95
£3-32
0-208d.
0-265d.

£4-55

£5-08
0-322d.
0-41d.

£7-50

£8-40
0-53d.
0-675d.

£4-75
£5-30
0-337d.
0-427d.

Third Year, ending
March, 1918.

£389,754

£14,449
£14,871

£7,013
£36,333

£29,166
£1,912
£1,014
£32,092

5,438
4,800

22,403,660
20,539,430

19,537,386
307,290
19,844,676

1,864,230
83
694,754
3+4

580
584

47-2
4:8'9

£2:66
£3-01
0-1556d.
0-175d.

£4-04
£4-56
0-234d.
0-265d.

£6-70

£7-57
0-389d.
0-44d.

£5-90
£6-69
0-344d.
0-388d.
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WATER-STORAGE.

The water drawn off frow the lake during the autumn and winter of the past twg years has
exceeded the inflow, and as a result the storage has been drawn upon to the extent of 27 in. in
1917, and 33 in. in 1918, below the overflow level of 1,667°5 ft. The actual lake-levels from week
to week during the three years of operation are shown herewith. The monthly rainfall obser-
vations at the power-house have heen as follows:—

—— J 1914, 1915. , 1916. 1917. 1918.
| .
In. In. In. In. In.
January .. .. .. 355 : 2-22 260 0-46 0-67
February .. .. .. 1-83 f 2-08 ‘ 0-93 2-67 2-62
March .. .. ool 13T 1-35 | 2-08 2-87 172
April .- .. .. 4-83 0-68 4-06 g 106
May .. .. .. 2-35 2-36 3-98 ; 353
June S .. .. 171 2-09 1-27 1-01
July .. .. .- 0-91 2-43 8-31 3-96
August .. .- . 1-34 | 0-93 3-80 i 2-09
September .. . .. 191 ‘ 1-37 215 | 518
October .. .. .. 163 3-00 151 | 354
November .. .. . 2-10 ; 2:78 3-02 | 0-25
December .. .. .. 2-90 i 1-44 - 020 i 513
Totals .. .. 26-43 | 2273 34-51 1 32-35
| | |

The rate of inflow is, however, determined rather by the melting of the snow on the high lands
than by the rainfall, and hence the level fally off in autumn, remains low throughout the winter,
and recovers in early spring, '

Preliminary preparations were made during the year for the diversion of a portion of the
Harper River into the lake, giving an additional flow of 300 cusecs, equivalent to an additional
8,500 kilowatts for continuous operation. or 17,000 kilowatts on a 50-per-cent. load factor.
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(GENBERATING PLANT.
The plant capacity was increased at the beginning of the year from 4,500 to 6,000 kilowatts,
Provision has been made during the year for accommodating the fifth generating unit, which
will be of 3,000 kilowatts capacity. 'The turbine for this unit has been delivered, but shipment
of the generator and pipe-line has been indefinitely delayed owing to wav conditions.

TRANSMISNION.
An exhaustive series of tests has been carried out during the year with the object of locating
as far as possible a weakness which has been progressively developing in the high-tension trans-
riission-line insulators. The whole of the spare stock of insulators, as well as a large number

7Dl



D.—1. 48

taken off the line, have been thoroughly tested with the 125,000-volt oscillator, 100,000-volt trans-
former, and 1,000-megohm megger, and these tests in conjunction with those being made elsewhere
have enabled the trouble to be fairly definitely determined as consisting in an undue concentration
of electrostatic stress, due to the design of the insulator and to incipient porosity in the material,
resulting in occasional breakdowns of the transmission-line with no apparent external cause.
Sample shipments of other standard types of insulators are on order, and .an ideal design has
been worked out which it is anticipated will overcome the greater part of the difficulty.

In addition to this cause of breakdown, several interruptions occurred owing to pieces of bark
being blown across the lines from the adjacent gum-trees. This source of trouble is also being
dealt with drastically by the removal of gum-trees in the proximity of the lines.

In spite of these difficulties a very satisfactory record for continuity of serviee has been
maintained, due to the high state of efficiency to which the patrol and breakdown organization
has been developed.

There was a total of sixteen actual interruptions to service during the year, thirteen of these
being momentary interruptions of less duration than one minute. Of the three interruptions
in excess of one minute, only one was of a serious nature, but being at night (1.43 a.m.) it caused
no industrial inconvenience. Particulars of these three stoppages are as follows :—

T v | Period of Interrup-

Date. Hour. ! tion. CITup
April 30 .. .. .. 143am. .. I 51 minutes.
May 19 .. . .| 1226pm. .. | 3
October 18 .. .o 724 pm. .. l' i3,

The total number of insulators replaced during the year owing to failure from all causes
wag forty-seven out of 5,220 insulators in service—that is less than 1 per cent. compared with
the usual replacements of extra-high-tension insulators in American systems, amounting to 10 to
25 per cent. each year. ‘

DISTRIBUTION SYSTEM.

Several additions have been made to the reticulation gystem during the year. The length of
primary 10,600-volt feeders in service has been increased from 573 to 60} miles, made up as
follows, all feeders being in duplicate :—

J— ’ On 318t March, 1917. ; Jn 31st March, 1918.

Miles. Miles.
City Council (Armagh Street) .. .. 23 2}
City Council (Mountreal Strect) .. .. . 1 i 1%
Tramway Power-station . .. . . 2% 2%
Northern feeder .. o .. . .. 19 20
Southern fecder .. . . . .. 23 24
Lyttelton feeder .. .. o .. . 9% 04
Addington local feeder i;
Totals .. .. .. .. 57% i 60}

The 3,000-volt veticulation has been increased during the year from 64 to 10 miles,
Low-teusion 400/230-volt reticnlations have been carrvied out by the Department in the
tollowing districts during the year: —

Number of Clonsumers

District.
On 31st March, 1917. On 31st March, 1918.

Kaiapol Borough .. .. .. . .. 214
Paparua County .. . .. B S 118 137
Halswell County .. . S .. . . 27
liyre County . .. . .. e . 49
Rangiora County .. . . .. e 6 13

Totals .. i, . . i o124 440
T . S |

A very striking feature of the year’s development has been the inereasing insistence of the
demand from country districts for a supply of power. The supply of electricity is much appre-
clated in the country districts already supplied, there being twenty-five milking plants driven
by clectric motors in the Tai Tapu Company’s avea of supply, and twenty in the Evre Countyv.
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SurrLy 1o Locan AUTHORITIES.

Large extensions of the reticulation svstem have been carried out during the year by the
Christchurch City Couueil, the Waimaivi (,/()‘unt'\,, Lytielton and Sumncr Bomu(rhx, and the Tai
Tapu_ bairy (litmll’mll,\'. The Kaiapoi Borougl Council took over the reticulation within their
boundary at the end of the finaneial vear. l]m Eyre County, Rangiora County, and Rangiora
Hmmwh Counetls are m,\l‘\llm«r reticulations, which will he put in service during the ensuing year.
The Christchurch Dratnage Bo.m] s osewerage pumping plant was converted to electric d11v1ng,
the supply being given Hnmlnh the Ciiy Council. The change has eficeted a substantial reduction
in the cost of puniping. The Sumner Borough waterworks pumping plant was converted from
an oil-enging drive to an electric drive, and a contract was entered into for operating the Lyttelton
Borongh pumping plant. the electric supply being restrieted {o night service.

Bunk-surrny CoNsSUMERS.

A contraet was centered into during the vear with Messrs, Waddell and Sons for a supply of
power for steelsmelting, A contrack was unnplelul with a syndicate for the supply of electric
cenergy for the manufacture of caustic soda and hydunhlml(: acld.  Arrangements were made
during the year to supply the last of the tanneries and fellmongeries, seven in all, within reach
of the existing power-lines. Al five flour-wills in the arca of supply are now being supplied with
power from Lake Coleridge. A supply to a secd-cleaning plant was cffected during the year,
the electrie motor in this case replacing a suetion-gas engine.
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Errenae Viamens Traomox,
Remrkably suecossful vesults lve heen obtained during the vear in the application of the

clectrie hattery to road Araction in Christehureh, There are now abont twentyv-live vehicles in
vegithar cammerciad operation in the eity, two eleetvie dorries being in use by the Public Works
Bepaciiment and fous by the Cheistehoreh City Couneils Phe vated milonge of Aty o sixty miles
pee dayis heing well madntained in practices and the cost of running is ])l'4)\‘ill;l‘ Toss than half
teat of petrol. The advantage of electricbattery traction from an cleelvic snpply point of view i
iat the hatterios are chareed during the night when the power plant s lghtly loaded.  "This offers
the possibility of a fovther improvement e the Toad factors and the City Conneil are making
preparatians for developine the business on aovery Taree seale.
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SELLING-RATES.

The rates for the supply of electric power have not been increased during the past year in
‘spite of the increasing cost of labour, amounting to 10 to 20 per cent. over pre-war rates, and
of materials, amounting to 50 to 300 per cent. over pre-war rates. Of the alternative sources
of light, heat, and power, kerosene has increased by 112 per cent. (¢.e., from 8s. to 17s.), gas
by 16 per cent. (from 5s. 9d. to 6s. 8d. per thousand feet), and coal by 72 per cent. (from 3bs.
to 60s. per ton). But in order to ensure the most economical use of the limited power available,
and to enable the benefits of electric supply to be extended as far as the generating plant in
service will permit, it is essential that every unit should be utilized with increasing care. The
most effective way to ensure this would be to raise the selling-rates irrespective of the cost of pro-
duction. A But, apart from this, the restriction in the output due to the difficulty in obtaining
additional plant during the war has prevented the increased cost of supply being counterbalanced
by increased output, and in view of the above figures showing that the plant is not yet paying
its way there is every reason for the consideration of an increase in the selling-rates.

STAFF,

In common with all other industries, work has been carried out under considerable difficulties
owing to enlistments and shortage of staff due to the war conditions. Out of an average staff of
seventy-seven there have been since the war thirty-seven enlistments. Three of these have made
the supreme sacrifice—J. Tennant, E. Aitken, and W. W, Summers.

Owing to the shortage of skilled men to replace those called in the ballot it has been found
necessary to appeal for twelve. Of these, one has been sent into camp, three have been classed
C2 on the medical examination. three have not yet been called, and five have been adjourned.
The operafion and maintenance of a plant of this description with safety both to life and to con-
tinuity of supply requires very special training. There arve only three other similar plants in
operation in New Zealand—viz., Waipori Falls (Dunedin), Horahora Rapids (Waihi Gold-mining
Company), and Wairua Falls (Whangarei)—all of which are working with heavily depleted staffs,
and the opportunities for getting trained men are thus very limited. During the three years
of operation, out of a staff of eight power-house shift engineers, five have enlisted, and eight have
left to take up senior positions in other power plants, thus involving an unusual number of changes
and the training of new men in each case, and it would have been quite impossible to carry on
without the nucleus of trained men appealed for. : '

At the same time every effort is being made to take on and train suitable returned soldiers
—hoth disabled and otherwise. Eight returned soldiers are now employed, of whom two are being
especially trained under the provisions of the Discharged Soldiers’ Assistance Department. For
future employment in the maintenance of small electric-supply reticulations and large factory
motor installations, a large number will be required later on in positions which can be filled by
partially disabled men, and the training of such men is being kept in view in filling casual
vacancies as far as possible by returned partially disabled soldiers.

LawrencE Birks,
Electrical Engineer.
The Chief Electrical Engineer. Public Works, Wellington.
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