- 1919,
NEW ZEALAND

PUBLIC WORKS STATEMENT.

BY THE HON. SIR WILLIAM FRASER, Kr. Bacsz.,
MINISTER OF PUBLIC WORKS.

MRr. SPEAKER,—

I regret to say that the scarcity of labour was as apparent during last
financial year as it was during the previous one. It is true that as the soldiers
returned to New Zealand a slight improvement in numbers of men available for
my work was manifest, but that was only during February and March. Since
April, however, a marked change has taken place but the number in my employ
is still fully fifteen hundred below the pre-war mark.

The truth is that the manhood of the Dominion, including also the returned
soldiers, has very slightly increased in numbers since the war began, as the lads
who have passed into manhood do not much outnumber those who have been
killed or maimed. It is owing to this fact that only £522,092 has been
expended on railways, roads, and bridges out of £976,055 provlded on the
estimates.

I am in hope, however, that the results of the operations during the
current financial year will show a marked improvement. A considerable amount
of machinery has been ordered, and some has actually come to hand.

The results from the Lake Coleridge undertaking continue to be increasingly
remunerative. The net revenue for thc year ended the B1st March last exceeded
the cost of working the scheme by £20,186. The interest on the capital sunk in
the undertaking amounted to £15,692, leaving a balance towards Depreciation
Account of £4,494. The result for.the six months ended the 30th September,
1919, is that the revenue exceeded the estimate for that period by £2,864, and
the expenditure fell short of the estimate by £645, showing a net gain beyond
the estimate of £3,509. If the returns for the second six months are on the
same scale, then on the 31st March, 1920, there will have been received as net
revenue more than sufficient to defray both interest and depreciation charges—
viz., 6 per cent. on total capital cost.

As soon as it is possible to erect the plant necessary to generate the full
power available at Lake Coleridge the net receipts from this undertaking will
largely increase.

Arapunit.—A shaft is being sunk on each side of the river at the site of the
proposed dam, to be followed by a tunnel connecting these shafts, with the view
of testing the stability of the strata which will have to support the foundations
and wings of the dam. As soon as the Engineer-in-Chief is satisfied from these
1mest1gatlons that it will be safe to proceed, the main work will at once be
started and carried to completion with all possible despatch.

Mangahao —At Mangahao, since the 1st of April last, the construction of f the road
to give access to the various sections of the work has been pushed on. The formation
has been completed beyond the central reservoir to the top of the hill overlooking
the Mangahao, and a start is now being made with the metalling. A complete
steam-generating power plant of 360 horse- -power capacity has been ordered to
supply power to the machinery required in the construction of the tunnels and
other works. Arrangements have been made to establish a small sawmill on the site
to cut the requisite timber. Difficulty has been found in obtaining a supply of
suitable labour. Temporary boardinghouses have been established for the men
employed, and plans are ready for the erection of huts and dining and recreation
rooms when timber is available.

i—D. 1.
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The hydro-electric works at Horahora have been purchased from the
Waihi Gold-mining Company on satisfactory terms. The amount of power
which can now be developed is 8,000 horse-power. A maximum of 3,325 horse-
power has to be supplied to the vendors, leaving 4,675 horse-power available for
distribution throughout the surrounding districts. The present available supply
of power can be increased by erecting two more turbines, and steps will be
taken to give effect to this as soon as practicable.

Statatory provision for the full cost of establishing these works will be
made this session. ~ Provision will also be made for the completlon of plans for
the erection of hydro-eleciric works at Waikaremoana, and the survey of
transmission-lines therefrom to Gisborne and Napier and thence to Wairarapa.
The intention is, as soon as labour and funds are available, that the works at
Waikaremoana should be commenced. An equal sun will also be provided for
elaborating schemes for the South Island, and, similarly, it is intended when
labour and funds are available that such schemes will be set in operation. It
would not be just that all parts of the Dominion, other than those proposed to be
served by the Mangahao, Arapuni, Lake Coleridge, and Horahora plants, should
have to await the completion of those schemes before having their respective
districts provided for. In view, however, of the difficulty in procuring labour,
it would be manifestly improper to pretend that such large new schemes as
Waikaremoana and whatever may be decided on for the South Island could be
undertaken at present.

The following table shows briefly the particulars of expenditure during the
financial year ended 31st March, 1919, also the total expenditure in respect to
each class of work from the date of the mauﬂuratlon of the Public Works policy to
the 31st March last :—

EXPENDITURI.
Expenditure.
Ex endlt‘,ure Total
Class of Work. for Slf)ear ended Expenditurs to
81st March, 31st March,
1919. 1919.
Railways— £ £
New- construction 296,020 25,763,061
Additions to open lines ... 91,903 9,831,601
Roads ... . 226,073 11,621,216
Public buildings .. e el .. 235,846 7,330,748
Immigration . Cr. 12,018 2,330,110
Purchase of Na’mve lands ... 2,061,906
Lighthouses, harbour-works, and harboul defences 5,392 1,148,443
Tourist and health resorts.. 1,620 261,060
Telegraph-extension 198,611 3,823,599
Development of mining ... 518 889,014
Defence-works (general) ... . 8,809 1,051,578
Departmental ... v 115,419 1,431,254
Electric-power supply and development 9,254 9,264
Irrigation and water-supply 13 665 160,720
Payment to Midland Ra,llwa,y hondholders ... 150,000
Lands-improvement . Cr. 4,268 135,340
Minor works and services . 312,607
Plant, material, and stores 20,638 111,614
Cost a.nd dlscount raising loans, &c 1,253,073
1,207,482 69,676,198
Wellington-Hutt Railway and Road Improvement ( Railway 298,374
Account | Road ... 101,658
Railways Improvement Account ... 641,275
Railways Improvement Authorization Act 1914 Account 39,875 516,447
Loans 1o 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
Land for Settlements Account—DRoads to open up Crown lands 51,855 261,030
National Endowment Account—Roads to open up endowment 53,401
lands
Aid to Water-power Works and Llectuc Supply Account 24,794 412,312
Irrigation and Water-supply Account
Waithou and Ohinemuri Rivers Improvement Account.. 27,402 92,019
Telegraph Ixtension Account
Totals e 1,350,408 72,886,748
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WAYS AND MEANS.

On the 1st April, 1918, the available ways and means for public- £
works purposes were .. .. . . 295,540
Additional funds were received as follows —
Under Finance Act, 1917, section 77 .. .. .. 725,000
Under Finance Act, 1918 (No. 2), section 29 .. .. 360,000
Other receipts and recoveries .. . .. . 13,141
Making a gross total of .. - .. £1,393,681

The net expenditure on all works and services chargeable against
the Public Works Fund for the year 1918-19 amounted to .. . £1,207,482
This left a credit balance in the Ways and Means Account at 31st
March, 1919, of - .. .. 186,199
Authonty exists. for ‘pl ovxdmg further funds :(—
In terms of the Finance Act, 1918 (No. 2), to the extent of .. 2,140,000

Making a total of .. £2,326,199
In addition 1t is proposed to ask for authority to prov1de a further 750 000

Thus making available for expenditure during the current financial
year ending 3lst Mwwh 1920, a sum of .. .. .. . £3,076,199

The estimated expenditure on public works for the current year (exclusive of
accounts which have their own ways and means) is £2,986,257, leaving an estimated
credit balance of £89,942 to be carried forward to next vear (1920-21).

In addition to the amounts above described sfatutoty authority exists for

raising the balances under the following accounts, viz.
£

Aid to Water-power Works Act, 1910 .. 51,000
Waihou and Ohineruri Rivers Improvement Act, 1910 50,000

101,000
Statutory authority is being asked for the hydro-

electric development of Mangahao and Arapuni

schemes, and further extensions of Lake Coleridge ;

also for the purchase of Horahora, the extension

thereof, and the erection of transmission-lines,

amounting in all to .. .. .o .o .e 6,830,000

£6,931,000

RAILLWAY-CONSTRUCTION.

Jonstruction and inaintenance have been continued on twenty-nine sections of
railway with all the available man-power that could be obtained at reasonable rates.
No sections were handed over to the Working Railways Department, however,
although I anticipate being in a position to do so during the ensuing twelve months.
In all cases where the lines were in a forward state of completion goods have been
carried for the convenience of settlers, and in some cvases passengers were also
accommodated.

The total expenditure on railway construction and improvements during the
financial year amounted to £467,297, pdltlculams of which are as follows :—

£
Construction of new lines .. .. .. .. 296,019
Additions to open lines .. .. 91,904

Railways Tmprovement l\uLhon/amon Act 1914 Account 79,375

The {ollowing is a briel summary of the works in progress during the year
just closed, fuller “details of which will be found in Appendix B.
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Kamu Ramway EXTENSION.

Owing to the limited number of men offering for employment consequent upon
the conditions then prevailing as the result of the war, and the absence of a large
proportion of my engineering and clerical staft with the Expeditionary Forces, work
on this railway was temporarily suspended in 1916. I am pleased, however, to
record the fact that in January last a resumption of work was possible, and at
31st March forty men were employed. Three washouts caused by floods have been
repaired, and stone walls have been renewed and strengthened.

Formation is completed to 20 miles 40 chains, and work is procecding as far
as 22 miles 25 chains. A stone-crushing plant is being procured for the ballast-
quarry, and it is hoped to commence plafoclaymg and ballasting at an early date.

NorTtH AUuckLAND MAIN TRUNK.
Ranganur Northwards. -

Bickerstaffe Section (83 miles 75 chains to 86 miles 67 chains).—This section has
been kept open for traffic, but considerable difficulty has been experienced with
the maintenance of two embankments, which necessitated cutting out portions of
one bank, repacking with stone, extendmg culvert outlet, &c. Slips have been
cleared and fences maintained. X

Maungaturoto Section (86 miles 67 chains to 88 miles 48 chains).—Station build-
ings in Maungaturoto station-yard have been completed by contract, and general
maintenance work has been carried out.

Huarau Section (88 miles 48 chains to 90 miles 27 chains).—A deviation has
been made between 88 miles 17 chains and 89 miles 70 chains, siding in Huarau
station-yard completed, and station-buildings contract finished. A considerable
amount of work has been undertaken in constructing cattle-stops and providing
proper access to cattle-yards, including fencing, gates, and metalling. Slips have
been removed, and cutting at 88 miles 40'5 chains has been stone-drained
throughout.

The whole of these three sections—Bickerstafie, Maungaturoto, and Huarau—
from 83 miles 75 chains to 90 miles 27 chains, will shortly be in a satisfactory state
of completion for handing over to the V\’orkmg Railways Department.

Paparoa Section (90 miles 27 chains to 92 miles 15 chains).—Formation on
this section is completed for the first 13 chains to Huarau Tunnel. One bank,
however, is still settling and spreading, and will require further attention.

Huarau Tunnel on this section when completed will be 16§ chains long.

Approximately 8,000 cubic yards of crushed metal and boulders were taken
from the Hoteo quarry duting the year, although the output was limited for several
months owing to the shortage of labour, and particularly during October and
November, when it was practically idle on account of the influenza epidemic.

Waiotira Southwards.

Waakiekie Section (96 miles 45 chains to 107 miles 28 chains).—A commence-
ment was made in July, 1918, the most important works being two tunnels; one
of these, the Waikiekie, is well advanced. Formation between the junction station
at Waiotira and this tunnel is being pushed on. One platelayer’s cottage was
erected.

Wazotvra N orthwards.

Kirikopuni Section (107 miles 28 chains to 121 miles 40 chains).—A commence-
ment was made on this section simultaneously with the Waikiekie, but work has
been almost entirely confined to the approach cutting at Tokatoka Tunnel. This
cutting has so far proved very troublesome on account of heavy slips.

Ngapuhi Northwards.

Okaihaw Section (16 miles 25 chains to 24 miles 45 chams) —Work on this
section, although continuous throughout the year, has been difficult owing to the
slippery nature of the country. Between 16 miles 25 chains and 19 miles 45 ehains
18,000 cubic yards of slips were removed. The bank just beyond the 194-miles peg
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has given a great deal of trouble. A steam navvy was employed, but had to cease

work during four months of the year owing to the wet and heavy nature of the
ground. About 26,000 cubic yards of heavy clay pug were, however, excavated by
the navvy in the eight working-months.

Between Kaikobe and Okaihau 2% miles of the service road has been metalled.

Over 3 miles of telephone communication has been established along the works,
and a platelayer’s cottage is being erected at Okaihau Station. An average of from
fifty to sixty men were employed during the year, although the works were entirely
closed for about two months during the influenza epidemic.

Okoro Section (24 miles 45 chains to 34 miles 19 chains). — Operations were
commenced in August, 1918. The formation generally between 24 miles 45 chains
and 25 miles is well on towards completion, and culverting is in progress.

A quarry has been opened and a crushing plant established at 25 miles, and
metal is being carted ahead to the culverts at 28 miles. All activities were sus-
pended for seven weeks during the influenza epidemic, which caused considerable
delay in the progress of the work. An average number of 110 men were employed
during the year on these two sections.

WHANGAREI BRANCH,

Oakleigh Section (0 miles 0 chains to 7 miles 60 chains).—The first 5 miles
23 chains of this section was completed in July, 1918, but owing to heavy
subsidence in the banks it could not be handed over to the Working Railways
Department. It is, however, being maintained and goods traffic is being run by
my Department. 1 hope shortly to hand it over to the Railway Department for
ordinary passenger traffic. Formation beyond 5 miles 23 chains is in progress.

The construction of the Katetoke Bridge is progressing satisfactorily.

Ballasting is proceeding, and the approach roads to Oakleigh Station were
metalled.

Tauraroa Section (7 miles 60 chains to 14 miles 67 chains)—This section is
practically completed. Subsidences of banks and slips in cuttings have given a
great deal of trouble, but all have been efficiently dealt with. :

A 80,000-gallon reinforced-concrete reservoir for Oakleigh Station was erected
near 10 miles 12 chains, and an oil-engine installed to pump water from the Tauraroa
River. The crushing p].ant has been working continuously at the Tauraroa quarry.
A third platelayer’s cottage and a goods-shed were erected at Tauraroa station-

ard. :
Y Warotira Section (14 miles 67 chains to 19 miles 79 chains).—Platelaying and
ballasting have been completed from 15 miles to 16 miles 54 chains, and, with
the exception of one bank, formation finished as far as 17 miles 73 chains.

Good progress has been thade with the erection of Waiotira Bridge, and from
thence onward to 19 miles 60 chains the formation is in hand, and should be
completed in another three months.

Heavy slips have, unfortunately, occurred on this section, which have some-
what retarded ballastlng operations.

On the average 225 men were employed on . this railway (Oakleigh, Tauraroa,
and Waiotira Sections) during the year.

Waipu BraNcH,

A commencement was made on this work at the end of March last, and
operations will be ¢ontinued during the current year.

WATUKU BRANCH.

The only formation work of any magnitude remaining to be done to complete
to the 10-mile peg is a bank and cutting at Mauku Creek. Operations are in
progress between 10 miles and 12 miles.

The foundations for the 12 ft. arched culvert at Mauku Stream, owing to the
soft nature of the ground, have proved a very troublesome undertaklng 143 chains
of fencing has been done, and the necessary maintenance has been attended to.
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Arrangements were made which enable the Railway Department to carry goods
on the unopened line between Patumahoe and Mauku, and a weekly service is run
in conjunction with the train from Paerata to Patumahoe.

East Coast MAaIN TrRUNK.

Waihi Eastwards.

Work is in hand as far as the 10-mile peg, and fair progress has been made.
Stone is being crushed for culvert-building, and two platelayers’ cottages have been
erected. The permanent survey of the line beyond the 10-mile peg has been carried
on well in advance of formation requirements.

Tauranga Westwards.

Tauranga Section—The only work done on this section during the year was
stone pitching along the Strand harbour-front.  Construction work has been
resumed since the end of the year.

Tauranga Eastwards.

Te Maunga Section.— Cylinders for piers C, D, E, and F of Tauranga Bridge
have been constructed and partly sunk.

Rangitaiki Section. — This line has been permanently pegged to 96 miles 40
chains, or within half a mile of the summit on the saddle between Waioho and
Whakatane valleys.

The survey of the drainage areas of the different drains of the Rangitaiki
Swamp has been completed, also a traverse of the Rangitaiki River {or stop-bank
purposes.

Mount Manganur — Te Puke — Mataia Section.—This opened section for pas-
sengers and goods is 40 miles in length, and has carried a considerable amount
of traffic durmg the year just closed—ireight, fares, carriage of mails, &e.

The whole line from the Mount to Matata, although not completed, has been
efficiently maintained. '

' Mount Branch.

Only ordinary maintenance has been done on this section during the year-
The swamp banks have not given as much trouble as previously, owing p(zrtly to
the exceptionally dry year experienced. Some of these, however, will require widen-
ing, and will be attended to when necessary. So fm however, a good running-
surface has been 1maintained.

NAPIER-(FISBORNL.
Glisborne-Wasroa.

Ngatapa Section—Passenger and goods traffic has been working over this
section, and the necessary maintenance to keep it in an efficient state has been
attended to. Banks have been widened wher: necessary, and additional ballast
deposited where required.

Napier—~Wairoa.

Eskdale Section (0 miles 0 chains to 10 m:es 60 chains).—Construction work
has been practically confined to the Inner Harbour embankment, which under-
taking ‘s in the hands of the Napier Harbour Board. Better progress than in
previous years has been made. A quarry was opened at Pandora Point, two
temporary bridges constructed over branches of the Tutaekuri River. and a service
road constructed from the quarry. .

Towards the end of the year a commencement was made with further con-
struction of the section.

A strong survey party was engaged during the year, and 38} miles of trial
survey beyond this section was made.

OruNAKE BRANCH. ;
No work was undertaken on this line until the last month of the year, when the

construction of the Waingongoro Bridge was resumed. It is proposed to push on
this work, and provision is being made on the estimates accordingly.

A

-y
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STRATFORD — MAIN TRUNK.
West End.

Talora Section.—Formation work is now completed on this section to 47 miles
24 chains. Tahora station-yard and all embankments have been widened to full
width. Ballasting, however, had to be discontinued owing to the temporary closing
of the Railway Department’s metal-pit at Mount Egmont.

Private crossings have been made by the erection of several small bridges.
Culverts have been constructed, permanent fences totalling 1 mile 67 chains;in
length erected, and the service road efficiently maintained.

A bi-weekly passenger and geods service for the convenience of cettlers has been
run to connect with the Railway Department’s service at Tahora.

Heao Section.—Trial surveys have been undertaken to investigate the pos-
sibilities of () a square crossing at the Tangarakau, (b) a more direct route from
there to Mangatatoka, and (¢) a deviation betweon 54 and 57 miles. The location
of over 4 miles of service road has been completed, and to expedite future operations
the pack-track to Tangarakau has been improved.

East End.

Matiere Section.— Formation was continued in banks and cuttings; 113 chains
of top-heading and full excavation in Okahu Tunnel were completed, as well as a
similar amount of side and arch lining.

Good progress was also made with two smaller tunnels. The abutments and
piers of Ongarue Bridge were completed, but further progress is retarded pending
the arrival of stecl girders.

OTIRA-BEALEY.

Otira Tunnel—At the Otira end all work has been carried out by day labour.
The bottom heading has been driven 691 ft., andfapproximately 200 ft. of this
timbered.

Slow progress was made with the enlargement and lining, owing to the difficulty
of obtaining suitable labour.

At the Bealey end work for the first half of the year continued on the day-
labour system, but was changed to contract in September. The bottom heading
was driven 413 ft., where it met the drive from the Otira end. The progress of
enlargement was h(xmpered for the same reason as at the Otira end.

CULVERDEN-WATAU.

A daily goods-service has been maintained throughout the year. TFour plate-
layers cottages, one Stationmaster’s residence, and two workmen’s huts were
erccted.  Balla b’(mg operations over about 8% miles were carried out. This latter
work, however, was retarded by the flooding of the pit last winter and early spring,
as well as by the heavy snow experienced. A 4-ton crane was erected in Waiau
station-yard, and a 55 ft. cast-iron turntable partly assembled. The line is, how-
ever, now in a forward condition, and should be finally completed before Christmas.

Oraco CENTRAL.

Clyde-Cromwell Section.—Since January last a regular passenger-train service
‘has been maintained between Cromwell and Clyde, connecting with the Railway
Department’s service at Clyde. This necessitated the removal of all workmen,
locomotives, &ec., to the Cromwell end. One Stationmaster’s house, five plate-
layers’ cottages, and one passenger-station building were erected. A small reser-

voir, togethe1 with a pipe-line for water-supply to the Cromwell Station building,
was completed.

Ballasting has been finished, except boxing, between 48 miles 60 chains and
Cromwell.

ApprrioNs To OrenN LInNEs.

The expenditure out of the Public Works Fund under the heading “ Additions
to Open Lines” amounted to £91,904. Of this sum £56,438 was eXpended in the
provision of additional rolling-stock, tarpaulins, Westinghouse brakes, and work-
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shops machinery. The balance covered expenditure upon improvements to work-
shops, station facilities, water-services, locomotive depots, stock-yards, tablet-
nstallation, telegraph and telephone fa(*]ht]e% and purchase of land.

PUBLIC BUILDINGS.

GENERAL.

Parliamentary Buildings—The energies of the contractor during the first half
of the year were concentrated on pushing forward work in the chamber in tle
House of Represen’atives and lounge lobby to admit of its occupation by honourable
members last session, and since that time the work has been chiefl y in connection
with the Legislative Council chamber. The Council chamber has been advanced
sufficiently to admit of its being occupied this session.

Most of the stone required for completion is worked and ready for setting as
soon as the cornice and column stones can be obtained. When these latter are
placed in position the three cranes will be removed, the large holes in the roof and
floors finished, after which the final completion of the whole structure should be
in sight.

Departmental Buildings. — The principal operations under this head were :
(1) The acquisition of a suitable site for a store and yard at Penrose, Auckland ;
(2) the conversion of the old police-station at Dunedin nto offices for the accommo-
dation of Government Departments ; and (3) alterations to the Government Printing

Office, Wellington.

CoUrTHOUSES.
No new buildings were erected during the year.

Prisons.

Auckland.—The principal building-work at the Auckland Prison has now heen
completed.

The provision of additional cottages for the accommodation of puqon officers
1s, however, required, and it is hoped to proceed with their erectlon during the
current year.

Waikeria Reformatory.—The administrative division of this reformatory has
been finished, concrete-block cottages have been erected, and roadmaking continued.

Papama —The erection of the permanent prison at Templeton has proceeded
satisfactorily. Two additional concrete-block cottages have been erected and
roadmaking continued.

Invercargill—The programme at Invercargill has, as usual, been on a compre-
hensive scale, and all the different sections carried through satisfactorily.

PoLiCcE-STATIONS.

The expenditure during the year out of the vote for police-stations has been
limited to a few urgent works. The new buildings at Oamaru and Wairoa which
were put in hand during the preceding year have been completed, and a new
station has also been erected at Houhora. A suitable house and section for use
as a police-station were purchased at Karori (Wellington), and sites were acquired
at Blenheim and Tokanui.

Post AND TELEGRAPH.

Expenditure on new buildings, and additions and alterations to existing
buildings, has been kept down as much as possible.

Durlng the year post-offices were erected at French Farm, Makotuku, and
Patearoa. Additions and alterations were made to the office buildings at Devon-
port, Kaeo, Matamata, Ohakune, Palmerston North, Sydenham, and Whitianga.

In addition to the appropriations previously authorized but not expended,
it is proposed to made provision for new post-office buildings at those towns where
the need is most urgent, but where building-operations have been postponed owing
to the war.
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AGRICULTURAL.

The expenditure under this head has been low durlng the past year. A pro-
perty was acquired at Stratford for a Stock Inspector’s residence. Wooden cisterns
were completed in connection with the water-supply for Te Kauwhata Horticul-
tural Station.

The proposals for this year include housing-accommodation for responsible
officers in certain centres, where it has been found impossible to otherwise secure
residences ; the erection of a caretaker’s cottage at Motuihi Island ; new Chemical
and Bloloomal Laboratory buildings ; and icreased accommodation at the Milton
Poultry- station.

MENTAL HoOSPITALS.

Tokanui—The fifth unit is nearing completion, and additions have been made
to the machinery in the engineering W()lI\S}IOp

Buildings to accommodate working patients and a staff supervisor have been
erected, which will admit of convemenﬂy and economically working a remote part
of the eqta‘te ; also an abattoir has been built.

Porirua—A complete automatic telephone system has been installed, and the
new drainage system 1s being pushed on to completion.

Sunny Jsm’e ~—The new reception and hospital block is completed and is now
being furnished, and electricity has been installed.

Seacluff. — Accommodation for the patients removed from The Camp has been
added. A reservoir has been constructed and a new sanitary service installed
at Simla.

Waitati.—The new male ward has been extended, and plans prepared for another
unit addition to the female ward.

Nelson and Hokitika.-—Minor repairs have been carried out at both these
institutions, and it is proposed to call tenders for the erection of a reception-house
at, the former.

Hosprrar, aNp CHARITABLE INSTITUTIONS.

A considerable increase in expenditure under this vote will be incurred this
year. The new St. Helens Hospital in Christchurch, an item for which has
appeared annually in the estimates, will be erected at an estimated cost of £16,000.

Additional hospital accommodation has been provided at Rotorua, and certain
necessary works at Te Waikato and Otaki Sanatoria. A heavy item of expenditure
is that of providing proper accommodation at the quarantine stations, in connection
with which £14,000 will be required at Auckland and £22,450 at Wellington, with
a further e\pendltlue of £6,000 at. each station for equipment. Certain necessary
expenditure will also be undertaken at Lyttelton and Port Chalmers, making the
proposed expenditure during the current year for the quarantine stations amount
to £64,450.

Evpuvcarion BuILpINGs.

The finance for Education buildings for the remainder of the present year and
the four following years has been established by the Education Purposes Loans Act
recently passed by both Houses. Tt is estimated that the moneys already expended
and the habilities already incurred under this class amount to £450,000, for which
provision has to be made in addition to the moneys authorized under the special
Act.  Of the £450,000 thus to be provided separately from the Public Works Fund
it is estimated that not more than £2 50,000 will actually come to account during the
present financial year, and a vote for that amount is proposed for appropriation
accordingly. Any part of that £250,000 unexpended during the present financial
year, together with the balance of £200,000, will be provided on the public-works
estimates of the financial year commencing on the Ist April, 1920, in addition to
any moneys raised under the special Act.

The effect will be that, in addition to the £500,000 for the present year and
£750,000 for each of the four successive years (pIOVlSlon for which is made by
the Fducation Purposes Lioans Act), a further sum of £450,000 will be provided
out of ordinary Lioan Account to discharge past liabilities alrubdv incurred, and
that, of the latter sum of £450,000, £250,000 is proposed to be voted in the
plesent year, and £200,000, togethel with any unexpended balance of the
£250,000, to be voted in the next financial year. The moneys authorized by
the Speoml Act will be thus rendered available for future commitments only,
without any charge thereon for past expenditure and commitments.

1n--D. 1.
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WoRKERS DWRLLINGS.

There was an expenditure of £7,293 in connection with dwellings in the
course of erection and other works. During the current year it is anticipated
that £150,000 will be required.

Ligurnouses.

The construction of the tower for an automatic light on Flat Rock, in Auckland
Harbour, has been completed, and the light is now exhibited and has proved a
great benefit to navigation.

It is proposed to make provision during the current financial year for
automatic lights near Gable End Foreland, Ohina Island, near Mercury Islands, and
the Nmepm& (Chetwode Islands, Cook Stlalt)

HARBOUR-WORKS.

Owing to the need for economy and to the high cost of materials very little
has been done in the way of works in the harbours under the control of the
Government, but it is probable that the carrying-out of works of which plans have
been approved will be authorized in the near future.

The construction of wharves at Raglan, Te Akau, Mahurangi Heads, and
Tutukaka has been gone on with during the year, and a commencement made with
the clearing of certain rocks which formed a danger to navigation in the Waikato
River near Cambridge.

TOURIST AND HEALTH RESORTS.

Very little expenditure has been incurred during the past year. The total
amount expended was £1,620, against £931 for the previous year; but provision

will be made this year for a considerable number of improvements and new works
at the different resorts.

ROADS. CONSTRUCTION AND MAINTENANCE.

General—The activities under this class have been carried on partly by the
Department itself and partly by local bodies under departmental supervision.

The amount placed at my disposal for this very important work under all
heads was £535,630. Of this, £55,050 was provided under the Consolidated Fund
for maintenance.

In addition there was a vote for “roads and other works on goldfields,”
which was administered by my colleague the Hon. Minister of Mines, and the
Land for Settlement Account, under the control of the Hon. Minister of Lands.

Unfortunately the expenditure did not reach anticipations, owing to the diffi-
culty of obtaining labour as well as material. Steel for bridges was unprocurable,
and owing to shortage of shipping-space hardwood could not be imported.

ROADS AND OTHER WORKS ON GOLDFIELDS.

The total vote under this head amounted to £10,375. The actual expenditure,
however, amounted to £4,186 only, as it was decided by the Minister of Mines to
hold over the expenditure of all votes except those for urgent works.

TELEGRAPH-EXTENSION.

Owing to the difficulties in obtaining regular supplies of material, the com-
pletion of certain lines was delayed and in other instances works authorized could
not be commenced.

Among the principal land lines completed or under construction during the
year 1918-19 are the following: Greymouth-Otira metallic circuit; Waikari-
Hawarden metallic circuit ; Palmerston-Naseby metallic circuit ; Dunedin-Manio-
toto telephone circuit; ()m:tuama—ﬁBroken Hut telephone-line; Omarama-Ben-
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iore telephone-line; Miller’s Klat—Roxburgh metallic circuit; Tangoio—Koraki
telephone-line;  Otaki-Manakau metallic circuit; Te Puia Junction— Kahukura
telephone-line ;  Riariaki telephone-line; Motuhora telephone-line; Brunswick
Junction — Maxwelltown telephone-line ; Tokoroa telephone-extension ; Waingaro-
Raglan telephone-line ; Auckland—Thames-Pacroa metallic circutt ; Thames— Hau-
raki Plains telephone-line. '

In Central Otago, North Canterbury, and Marlborough snowstorms caused
such damage that many miles of lines had to be rebuilt.

Reliable telegraph and telephone services have been maintained throughout
the year. The telephone-exchange system 1s steadily expanding. Ilight new
exchanges were opened during the year, and one was closed. It was found neces-
sary to provide additional switchboard accommodation at twenty-six others. The
work of converting earth-working systems to metallic circuit is being systematically
continued. 'The Increase in the number of exchange connections for the year 1s
4,100.

The telegraph and interurban telephone system has been extended by the
ercction of 126 miles of poles and 451 miles of wire; 386 miles of poles and
1,164 miles of wire were added to the telephone-exchange plant; 3,749 miles of
telegraph and interurban telephone-lines were overhauled and reconstructed.

Ifourteen new coin-in-the-slot telephones were installed. This makes a total
for the Dominion of 275 machines.

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 for 6,511 miles of wire.

The party-line system was extended by the addition of 621 lines and 2,154
subscribers.

Provision has been made for communicating at any hour day or night with
all coastal and isolated telephone-stations.

LANDS IMPROVEMENT,

Improved-farm Settlements—1The roading of the improved-farm settlements
has now ‘been completed. A small sum, however, is being provided on the
estimates this year to meet special cases as they arise, such as the formation of
deviations, &c.

Muscellaneous.—The only item calling for special mention under this head is
that of £5,000 for the formation and construction of roads in Hauraki pastoral
areas. This is an instalment on account of £20,000, which 1s the estimated cost
of forming the roads and payment of claims for compensation. A commencement
has been made with the survey of road routes in the Hauraki Peninsula, but
owing to the absence of many of the surveyors on war service, and to the fact that
the remainder were required for the subdivision of land for settlement by returned
soldiers, only slow progress has been made. An endeavour will be made to
prosecute this work as vigorously as possible during the coming year.

IRRIGATION AND WATHER-SUPPLY.
Ipa VALLEY SCHEME (INCLUDING GALLOWAY BRANCH).

T'he untouched portions of the Galloway distribution race have been constructed.

The survey of a drainage scheme for the lower parts of Galloway Flats was also
completed, and another survey for a scheme of considerable magnitude for lda
Valley is in progress. Survey and borings for foundations were completed for a
diverting weir in Dip Creek, and a further survey in connection with diverting
additional catchment areas into Manorburn dam was carried out.

During the irrigation season water was supplied to twelve farmers in Ida
Valley.

'J}."he revenue derived in water rentals for the past season was approximately
£1,000, but shortage of farm labour prevented a more extensive use of the water.

1i—D. 1.
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MANUHERIKIA SCHEME.

Intake Tunnel.—Only 4% chains of the tunnel, which will divert the Manu-
herikia River water into the main race, remain to be done.

Operations were proceeding with machine drills, three shifts working at each
end, up to the end of May, when the power plant unlortunately was destroyed by
fire. Owing to the high cost of purchasing and running machinery, together with
the difliculty of obtaining experienced workmen for its efficient use, it was decided
to proceed by hand. This method continued till August, when the shortage of
labour necessitated the curtailment of work to one end only, where two shifts
were continued for the remainder of the year.

Race-construction.—During the first half of the year work was confined to the
first 2 miles of the rocky Manuherikia Gorge.

At the end of September scooping operations were recommenced on the
construction of the main race, and work has been continued on both sections to
the end of the year.

The main race has been completed from 4 miles to 7 miles 19 chains, and a
bench has been excavated for a distance of 3 miles 11 chains on the sidling out of
which the race proper will be excavated.

Chatto Creek: Stphon.—Pipes have been purchased from a gold-mining company,
dismantled, and carted to the site.

HYDRO-ELICTRIC SUPPLY,
DgvELOPMENT OF WATER-POWER.
North Island Schemes.

The surveys of the Mangahao and Waikato Rivers and Lake Waikaremoana
have been completed to o point enabling definite proposals to be submitted for
the development of cach of these sources of power. After a very exhaustive
investigation of the alternative methods of general distribution a complete scheme
has been drawn up for the North Island, consisting of a network of high-tension
transmission-lines covering practically the whole Island, with 50,000, 33,000, and
11,000 volt reticulations to all the main centres, and supplying the country districts
e route.

This system willjultimately be supplied with power from the three main power-
houses at Mangahao (24,000 horse-power), Arapuni (96,000 horse-power), and Wai-
karemoana (40,000 horse-power), with connections to the existing power-stations——
l[lorahora Rapids (8,400 horse-power) and Wairua Falls (3,300 horse-power).

During the year the surveys have been carried on of the transmission-lines
from Mangahao to Wellington, Wanganui, Dannevirke, and Wairarapa, and from
Ampuni to Auckland.

. The work at Mdngdhao was commenced with the construction of the roads,
‘md at Arapuni by driving trial levels and shafts to thoroughly explore the
foundations of the proposed dam.

South Island Hydro-electric-power Developments.

The extension of the reticulation of Lake Coleridge to the districts surrounding
Christchurch has been pushed on to the limited extent permitted by the restricted
amount of power available, but plans are in hand for further extensions as soon as
the war restrictions permit, particularly to the Akaroa Peninsula and to South
Canterbury, Ashburton, and Timaru.

An exhaustive scheme for the supply of the South lslcmd on the same lines
as that laid out for the North Island is in hand, but owing to pressure of work and
the limited staff available it has not yet been completed. A preliminary investiga-
tion has been made indicating the main lines on which it will be laid out.

Regulations for Electric Lunes.

Revised regulations for the control of electric lines have been drawn up after
very exhaustive investigation which has extended over the whole year. Owing to
the rapid evolution which is taking place in the development of electric supply this
matter has been given very careful attention.
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LAND FOR SETTLEMENTS ACCOUNT.

Opening wp Roads for Settlement.- -In order to provide additional funds for the
roading and development of Crown lands for the settlement of returned soldiers,
the horr owing authority provided for under section 62 of the Land Laws Amend-
ment Act, 1¢ )l.i was increased last year from £100,000 to £250,000 by section 42
of the A_ppl_oplumon Act.  When labour conditions 1IMprove the whole of this
authority will be available.

WALHOU AND OHINEMURL RIVERS IMPROVEMENT ACCOUNT.

Dredging.—Dredging operations were continued during April and May widening
the Ngararahi cut to a uniform width of 1081{t.  From the end of June to December
the dredge was employed pumping sand into the stop-bank at Te Puke Wharf and
Ngahina, about 53,000 cubic yards being deposited during that period. After
January the T 11()111av—N0(uam,h| cut (left bank) was commenced, and by March
31,000 cubic yards had been deposited, thus completing 15 chains.

Stop-banks. —~Work has been continued at Thorp’s Bend, on the Pacroa side of
Maar1, and 12 chams completed.  Puke-Ngahina bank has heen completed except
a culvert at Stock™s outfall drain, and works have also been pushed forward at
Wright's Hill - Thorp’s, Ngahina - Komata Creek, and Tirohia—-Ngararahi (left) stop-
banks.

Ngahina Whart and goods-shed extension was commenced in July, but was
suspended owing to inability to obtain timber.

A flood-gate has been constructed at the Ngahina—Waimarie stop-bank, and
that at Kaouiti repaired.

Jonsiderable drain-cutting has been done in the Tirohia-Rotokohu drainage
area, about 53 miles having been completed, together with an additional 2 miles
ol surface drains.

DIEPARTMIENTALL.

The total permanent staff at 31st March was 624. The number (apart from
temporary workmen) who joined the Expeditionary Forces was 202, three of whom
gained the Distinguished Service Order, six the Military Cross, two the Distin-
«mmhed conduct Medal one the Military Medal, and six gained other distinctions.
The casualties were —killed in action, 9; died of wounds 10; died of sickness, 2,
missing, b aceidentally killed, 1; woundcd, 64 ; gassed, 1: making a total of killed
and wounded,’ 88.

CONCLUSION.

Liet me say, in conclusion, that realizing the very natural anxiety on the
part of each section of settlers now that the war is over to have its respective
roads of access and main roads completed and metalled I have placed on my
estimates sums exceeding £1,000,000 for roads and bridges alone. To have
attempted to comply with all requests would have necessitated providing over
£2,000,000, which would have been absurd for one year’s operations.

I have been careful to inquire as to the roads leading to and through
returned soldiers’ settlements, and have endeavoured in every case to make
provision for same.
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PUBLIC WORKS STATEMENT, 1919.
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TABLE

No. 4,

EXPRNDITURE 0OUT oF SEPARATE Accounts oN WORks UNDBER THE CoNTROL oF THER PuBnic
WoRrks DEPARTMENT.

Land for

i

! 1 Waihou and
. Settlements : 3 :
Tomsto | Opemizeny | ogouns | pNational | panafor | Olinemnri
. Liocal Bodies | 5. gottiemens | OPening up Account. | Seftlements |y o e ent
, Acoount. A Crown Lands Account.
Year. Roads to open Roéc%gggn:' for Settlement Roa,dis to open ‘ Roads to open Account.
Crown o oben | Aceount. up National- | % rp g for | Woibouand
"Fanas, np Orown | o open | endowment . gh il oS Ohinemuri
DS, Lands. up meg Lands. [ . Rivers
Lands. Improvement,
1
£ £ £ | £ £ £
1890-91 .. 25,000 '
1891-92 ., 64,000
1892-93 .. 800
89,800*
1891-92 .. §,0001 |
1892-98 . 29,833+ }
1893-94 .. 30,000t |
1894-95 .. 6,1141
1894-95 .. 42,971¢
1895-96 .% 30,0571
1896-97 .. . 31,017
1897-98 .. . 18,770
1898-99 . . 16,972
1899—1900 . 31,363 .
1900-1 .. . 37,390
1901-2 .. . 31,979 |
1902-3 .. . 18,578 |
1903-4 .. 25,758 |
1904-5 .. 28,895 |
1905-6 .. 38,801 |
1906-7 .. 47,371
1907-8 . 38,5924
1008-9 54,713
1909*10 .. 40,507 . .. 4,975
607,608§ |
1910-11 .. . i 45,691 5,619 .. ..
1911-12 .. . 49,739 6,554 . 3,769
1912-13 .. . 47,951 2,689 .. 9,555
1913 14 .. 63,245 .e 4,282 .. 9,682
1914-15 .. / . 92,975 9,151 . 10,004
1915-16 .. . 47,974 13,844 . 9,225
1916-17 .. 24,730 6,787 e 10,407
1917-18 .. .. ‘e 43,996 12,025
1818-19 .. . 51,855 27,402
697,408 206,626 165,679 53,401 95,3851 92,019

* Payment to the Public Works Fund under section 81 of the Government Loans to Local Bodles Act, 1886, in reduction of
expenditure under Class * Roads.
1 Paid into the Public Works Fund, reducing the expanditure under Class “ Roads.”
{ Paid into the Lands Improvemenﬁ Account (now included in Public Works Fund under Class ** Roads"), leduclng the

expenditure on roads,

§ Expenditure under the Government Lioans to Looal Bodies Act Amendment Act, 1891,
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APPENDICES T0O THE PUBLIC WORKS STATEMENT, 1919.

APPENDIX A,

AUDITED STATEMENT OF EXPENDITURE ON PUBLIC WORKS
OUT-OF THE PUBLIC WORKS FUND FOR THE YEAR 1918-19.

Prepared in complance with Section 8 of the Public Works Act, 1908.

SIR,— Public Works Department, Wellington, 3rd June, 1919.

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. I have, &e.,

W. FRABER,

Minister of Public Works,
The Controller and Auditor-General, Wellington.

STATEMENT OF NET HKXPENDITURE ON ALL WORKS AND SERVICES CHARGEABLE TO THE PUBLIC
Works FuNp ror THE YEar 1918-19.

|
Class. Votes. i Summary. \Apl'éllglli’“ﬂf Expenditure. Credits. Net Expenditure.
| Posuic Works Fon. £ £ sd| £ sdl £ &
XI1X 83 i Public Works, Departmental .. 120,320{ 134,241 6 10 18,822 7 4| 115,418 19 6
XX | 84-85 \ Railways oo | 670,100] 428,428 17 7| 40,506 3 2| 387,022 14 5
XX1 86-95 . Public Bulldmgs .. 649,500 239,179 7 4| 3,333 0 0| 235,846 7 4
XXII| 96-98 | Lighthouses, Ha.rbour-works, and 15,700 5,487 3 3| 95 1 4] 5,392 111
l Harbour-defences
XXIII 99 Tourist and Health Resorts .. 8,000 1,620 7 2 .. 1,620 7 2
XXIV 100 Immigration .. 20,000 23,675 0 1| 35,693 9 1(Cr.12,018 9 0
XXV | 101-1¢3 | Roads, Bridges, and other Pubh(‘ 490,955 241,284 12 10} 15,212 2 7] 226,072 10 3
' Works
XXVI 104 | Development of Mining .. . 1,450 518 6 9 518 6 9
XXVII 105 Telegraph Extension .. . 280,000| 265,232 4 9 66,621 4 8 198,611 0 1
XXVIT 106 Contingent Defence . . 15,000 8,818 2 3 813 9| 8,809 8 6
- XXIX | 107-108 | Lands Improvement . .. 7,000 707 12 1) 4,975 2 11|Cr. 4,267 10 10
XXX 109 Irrigation and Water- qupplv .. 20 0()0! 15,385 10 1} 1,721 1 4{ 13,664 8 9
XXXI m Plant, Material, and Stores .. 25,000 40,690 9 9| 20,052 14 2{ 20,637 15 7
XXXII 111 Electric Supply .. e .. 150,000 9,253 13 0 e 9,253 13 0
. . Unauthorized .. . . .. 100 0 0 100 0 0 .
Total, Public Works Fund o 2,473, 02"’] ,414,622 13 9|207,]41 0 4/1,207,481 13 6
P. 8. WaLDpiEg,
Acting- Accountant,.
G. C. GODFREY,
Examined and found correct, Acting Under-Secretary.

RoBERT J. COLLINS,
Controller and Auditor-General.

NoTe.—Charges and expenses of raising loans not included in above figures,
(Details on next page.)
3—D, 1'
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APPENDIX A—continued.
s e s _ N
Name of Vote. xﬁ?ﬂ%&x. Expenditure. Oredits.  |Net Bxpenditure.
PusLic Worgs Funp. £ £ 8. d. £ 8. d. £ s d.
83 | Public Works, Departmental .. .. . 120,320| 134,241 6 10| 18,822 7 4| 115,418 19 6
Railways—
Railway-construction—
Kaihu Railway Extension .. .. .. 6,000 82 3 5 716 0 84 8 5
North Auckland Main Trunk—
Ranganui Northwards 20,000, 27,942 1 5| 2,618 0 5 25,324 1 0
Waiotira Southwards .. 20,000 7,226 2 8 . 7,226 2 8
Waiotira Northwards . e 10,000 1,38 6 8 15 010 1,371 510
Ngapuhi Northwards .. 20,000 26,644 15 10 214 18 3| 25,429 17 7
Whangarei Branch 30,000 51,776 13 0] 1,699 11 5| 50,077 1 7
Waipu Branch 2,500( | 3710 7 .. - 3710 7
Waiuku Branch 15,000 16,851 16 7 185 11 2| 16,666 5 5
Huntly-Awaroa 3,000Cr, 248 2 0 306 19 8/ Cr. 554 1 8
East Coast Main Trunk-—
Waihi Eastwards .. .. . 15,000 11,674 156 2 3816 2| 11,635 19 0
Tauranga Westwards o .. 10,000 59 17 8 .. 59 17 8
Taurangs BEastwards e 45,000| 53,224 2 5| 8,534 8 9| 44,680 13 8
Mount Branch .. .. .. .. 4,000 853 13 11 .. 853 13 11
Gisborne-Motu .. .. .. .. 500(Cr. 4,377 9 5 104 2 11|Cr. 4,481 12 4
Na pier-Gisborne—
Gisborne-Wairoa 15,000 14,264 7 6/ 1,087 8 9| 13,226 18 9
Wairoa—-Gisborne 5,000 116 10 7 0 5 0 116 5 7
Wairoa—Napier 3,000 . . .
Napier~-Wairoa 15,000 5,604 18 4/ 10,0356 14 1/Cr.4,430 156 9
Mount Egmont Branch 100 .. - ..
Opunake Branch . 20,000 -2,209 2 2 952 8 8 1,256 13 6
84 | { Stratford —Main Trunk— :
East End . 32,000| 26,015 7 10| 3,490 5 7 22,525 2 3
West End - . 15,000{ 11,253 18 10 668 2 7| 10,585 16 3
Raetihi - Main Tmnk .. 500 224 9 11 82 15 11 141 14 O
Stone-quarry Line, Rangltlku River ., 100 .. . ..
Featherston—Martmborough 2,100 . .o .
South Island Main Trunk 5,000 245 9 3 473 6 11/Cr. 227 17 8
Midland Railway—
Nelson End . 5,000 53 10 0 107 4 6(Cr. 5314 6
Reefton End 4,000 .. 46 9 6/Cr. 46 9 ©
Otira~Bealey . 40,000/ 39,123 14 2{ . 901 18 0| 38,221 16 2
Broken River — Bealey 1,000 498 14 6 98 8 9 400 56 9
Westport-Inangahua 100 13 6 8 019 6 12 7 2
Culverden—Waiau o 15,000 11,306 5 7| 1,608 16 5 9,697 9 2
Waimate Branch Extension .. 4,000 1,437 18 9 433 14 1 1,004 4 8
Otago Central .. . 15,000/ 23,360 10 9] 3,007 1 9| 20,353 9 0
Balclutha - Tuapeka Mouth .. 600 . . ..
Winton - Heddon Bush 2,500 .. ..
Orepuki - Waiau Extension .. 2,500 010 0 359 13 3/0r. 359 3 3
Land Claims, &c. .. 5,500 5‘} 4 6 2 5 0 50 19 6
Surveys, New Lines of Rallwayq 1,000 . .. .
Permanent-way Materials 75,000 4, 83 7 8 499 6 1, 4,354 1 7
L Total Vote, Rajlway-construction 485,100] 333,549 14 11| 87,530 8 11| 296,019 6 O
85 Additions to Open Lines . . .. 185,000 94,879 2 8 2,975 14 3| 91,903 8 &5
Public Buildings—
86 General e .. 70,000 43,189 18 2 22 5 3| 43,167 12 11
87 Courthouses . . 2,000 .. .. ..
88 Prisons . 20,000; 16,326 i1 6 27 9 0| 16,299 2 6
89 Police-stations 21,000 8,881 156 4| 2,725 0 0 6,156 156 4
90 Postaland Telegmph 57,000f 26,147 9 10 75 2 8| 26,072 7 2
91 Agricultural . 7,000 4,287 0 4 5719 6| 4,229 0 10
92 M ntal Hospltals . 45,000 14,936 7 3 206 8 7| 14,639 18 8
93 Hospitals and Charltable In%tltutlonq 7,500, 2,331 16 0 .. 2,331 16 0
94 School Buildings . 400,000| 115,777 11 6 121 5 0,115,656 6 6
95 Workers® Dwellings .. 20,000 7,300 17 5 710 0 7,293 7 5
Lighthouses, Harbour-works, zmd Harbour defencoq——
96 Lighthouses . . e . 2,600 1,732 7 17 69 16 0 1,662 11 7
97 Harbour-works .. .. 11,100 3,764 15 8 256 5 4 3,729 10 4
98 Harbour-defences 2,000 .. .. ..
99 | Tourist and Health Resorts 8,000 1,620 7 2 .. 1,620 7 2
100 | Immigration 20,0000 23,675 0 1} 35,603 9 1)Ur.12,018 9 0
_Construction and Mamtenance of RO&dQ, Brldges, :md
other Public Works—
101 Roads, &e. ... . e 410,580| 212,585 19 3| 13,946 0 4| 198,639 18 11
102 Backblocks Roads, &c 70,000| 24,513 5 5 1,266 2 3| 23,247 3 2
103 Road and other Works on Goldﬁelds zmd Mmeral 10,375) 4,185 8 2 . 4,18 8 2
Lands
104 | Development of Mining .. e 1,450 518 6 9 .. 518 6 9
105 | Telegraph Extension .. .. .. | 280,000{ 265,282 4 9| 66,621 4 8 198,611 0 1
106 | Contingent Defence . . .. .. 15,000 8,818 2 3 813 9 8,809 8 6
Lands Improvement—
107 Improved-farm Settlements .. .. 2,000 472 17 b5 394 13 10 78 3 7
108 Lands, Miscellaneous .. . . 5,000 234 14 8/ 4,580 9 1|Cr.4,345 14 5
109 | Irrigation and Water-supply 20,000 15,385 10 1) 1,721 1 4| 13,664 8 9
110 { Plant, Material, and Stores . 25,000| 40,690 9 9 20,052 14 2| 20,637 15 7
111 | Electric Supply . 150,000 9,253 13 0 .. 9,253 13 0
Una.uthorlzed—Servwes not prov1ded for .. .. 100 0 0 100 0 o ..
Total, Public Works Fund .. . . 2,473 ,025;1,414,622 13 91207,141 0 41,207,481 13 5
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APPENDIX B.

"ANNUAL REPORT ON PUBLIC WORKS BY THE ENGINEER-IN-CHIEF.

The EncINger-IN-CHIEY to the Hon, MinisTer or Pusnic WoRKs.
SIR,— Wellington, 1st July, 1919.

I have the honour to subniit the following report upon the various works under my control
completed and in progress throughout the Dominion during the period from the Ist July, 1918, to
the 30th June, 1919.

The Department’s operations are still affected by the aftermath of war conditions, but notwith-
standing this handicap the number of men employed is steadily increasing.

The influenza epidemic caused considerable delay in the progress of all the works, many having
been closed down for several weeks. No sections have been handed over to the Working Railways
Department this year.

The prospects of obtaining plant and material arve slowly unptovm;_,, but prices are still highly
inflated.

RAILWAYS.
ABSTRACT.

The following table shows the expenditure on Government railways in New Zealand up to
the 31st March, 1919 . —

Total .
Open Expenditure
Name of Railway. l%ﬁilv%g‘;, %fr fll’)!" ! to
Section. Tratfic, 31st Maxch, 1919.
M ch. M. ch. £
Kaihu Valley .. . .. . .. . 24 30 19 58 . 104,984
Otiria-Ngapubi o . . . . .. 45 25 16 25 176,601
Opua Wharf — Onerahi . . . . . 58 6 58 © 592,735
Whangarei-Waiotira .. 19 97 .. 242,557
North Auckland Main T runk R(m]wa.y (from Helensvl]le) .. 85 22 47 77 1,002,468
Helensville - Te Awamutu, with Branches .. .. 163 48 150 39 2,486,297
Frankton Junction — Th&mes with Branches .. .. .. 127 35 87 20 €12,245
Thames Valley - Rotorua .. .. .. .. .. 69 33 69 33 369,447
Tauranga—Opotiki, with Branches .. .. .. A 138 27 .. 308,376
Gisborne-Opotiki .. .. .. .. .. 93 45 49 32 623,100
Napier-Gisborne .. .. . 206 52 .. 241,192
Wellington — Napier and Palmerston North (moludmg Te Aro
Extension and Greytown and Mmrtlnborough Branches) .. 249 44 © 9233 12 2,564,288
Wellington-Waitara, with Branches .. . . .. 350 11 285 59 2,717,851
Stratford-Okahukura .. 104 47 42 26 124,520
North Island Main .Trunk (Ma.rton Ta Awa.mut.u) mcluding
Raetihi Branch. .. . 218 39 218 89 2,824,459
Picton-Waipara (South Island Main Trunk Rﬂ,l]\hl‘))—
Picton southwards . .. .. 92 38 56 6 654,056
Waipara northwards . . . .. . 00 45 44 14 373,877
Nelson-Belgrove .. . .. .. .. .. 29 73 22 78 199,982
Midland Railway .. .. o .. .. . 239 75 179 67 2,066,394
Westport-Ngakawau . .. 19 56 19 56 188,009 -
Westport - Ngakawau Extension to Mokibinui* . . 7 12 7 12 .
Mokihinui Colliery Linet .. .. .. .. .. 3 69 3 69 ..
Westport-Inangahua .. .. .. o .. 26 0 574 152,818
Ngahere-Blackball .. .. .. .. . .. 3 40 3 40 147,532
Greymouth-Rewanui .. .. .. . .. 8 70 8 70 265,026
Greymouth-Brunner . .. .. .. .. 7 51 7 51 150,651
Greymouth~Waitaha .. .. . i 50 32 38 68 338,011
Hurunui-Waitaki, with Bm.nchu» .. . .. 501 52 443 8 2,696,170
Canterbury Interior Main Lino—Oxford- Temuka . .. 83 0 11 44 59,699
Waitaki-Bluff, with Branches . .. .. .. 600 21 546 12 4,960,671
Otago Central .. .. .. 182 51 134 78 1,384,731
Invercargill-Kingston, with Ma.ra.roa, Bra.nch .. .- 117 4 97 44 386,456
Forest Hill leway—meon Hedgehopc, .. .. . 12 40 12 40 22,984
Western Railways .. . . . . 94 8 70 31 336,339
Preliminary surveys . . .. .. .. . . 41,652
Miscellaneous . e e .. . . 10,337
Stock of permanent- wa.y on hand .. .. . .. .. .. 46,872
Rolling-stock . .. .. e . .. . N 6,732,065
Total . .. .. . .. 4,118 78 2,993 3 §37,015,782

* ’I‘he funds for t].us exnensmu~—u&melv, £:3 5,501 0s lld —-were provided by the Westpon: Harbour Board.

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

1 The expenditure on this line as a tramway was niade by the Lands Department.

§ Includes expenditure on railways under Hutt Road and Railway Improvement Railway Improveinent Authorization Act,
and Railway Improvewent Aushorization Act 1914 Accounts.
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ABSTRACT—Ccontinued.

Total Expendit

; Length of Open for penaiture
Nome of Railway. R*z‘jifg’n“ Trame. 3lst Ma.i‘%h, 1919.

PROVINCIAL GOVERNMENT LINES, ETC. M. ch. M. ch. £
Canterbury (lengths included above} .. . .. o .. .. 731,759
Otago and Southland . .. .. . .. . ‘ 372,522
Gisborne to Ormond Tramway .. .. .. .. .. .. ‘ 4,975
Midland Railway, valuation of works constructed by company .. .. .. | *683,460
Grand total . .. . . 4,118 78 2,993 3 i 38,808,498

Act, 1903.

Kamu VarLey Rammway EXTENSION.
(19 m. 17 ch. to 23 m. 71 ch. ; length, 4 miles, 54 chains.)

After the lapse of three years work was recommenced on this railway in January, 1919. Wash
outs at 19 m. 30 ch., 19 m. 58 ch., and 20 m. 4 ch. have been repaired. A stone wall at 19 m. 58 ch.
has been renewed, thus completing the formation to 20 m. 70 ch. Work is now proceeding on the
length 20 m. 70 ch. to the end. Sundry pipe culverts have been completed. Preparations have been
made to install a stone-crushing plant at the ballast-quarry at 19 m. 48 ch. Platelaying has been
completed from 19 m. 38 ch. to 19 m. 65 ch.

Kawakawa-Hoxianea RaiLway, :

Okwihaw Section (16 m. 25 ch. to 24 m. 45 ch.; length, 8 miles 20 chains).—Work has been
proceeded with throughout the period, and, considering the number of men available, satisfactory
progress has been made. Between 16 m. 25 c¢h. and 19 m. 45 ch. 19,000 cubic yards of slips have
been removed. IFormation is complete from 16 m. 25 ch. to 19 m. 50 ch., and from 19 m. 70 ch. to
21 m. 53 ch.; while from 23 m. 40 ch. to 24 m. 45 ch. it is nearing completion. A steam-navvy on
this section has helped progress greatly. All pipes and concrete culverts have been completed. The
formation of the approach road to Okaihau Station has been completed. The service road between
Kaikohe and Okaihau has been metalled fer a length of 1] miles, and the whole road has been main-
tained. The telephone-line has been erceted from 19 m. to 19 m. 60 ch. A platelayer’s cottage has
been built at Okaihau Station.

Okoro Section (24 m. 45 ch. to 34 . 18 ch. ; length, 9 miles 53 chains).—Work was commenced
on this section during August, 1919. Formation between 24 m. 45ch. and 25m. is almost
completed. A quarry bas been opened up and a crushing plant is in operation near.25 m., metal
being carted ahead as required for culvert and road construction. Three pipe and one 8 ft. concrete
culverts have been completed. 63 chains of fencing have been erccted.

WHANGAREL — NORTH AUCKLAND RAILWAY, .

Oakleigh Section (0 nu to 7 m. 60 ch.).—Owing to heavy subsidences in the banks the Railway
Department was unwilling to take over the completed length from O m. to 5 m. 21 ch. The Public
Works Department has therefore maintained this portion, and has run goods traffic over it. Forma-
tion has been completed to 5 m. 61 ch., and is being continued to the end of the section. A second
lift of ballast has been put in from 7 m. 40 ch. to 7 m. 60 ch. and under the Oakleigh Station and
wharf sidings. The piers of the Katetoki Bridge at 7 m. 30 ch. have been completed, and temporary
stringers have been laid.

Tawraroa Section (7 m. 60 ch. to 15 m. ; length, 7 miles 20 chains).—Slips and subsidences on this
length have been troublesome, but are all well in hand. The third (final) lift of ballast has been put
down from 8 m. 50 ch. to 14 m. 67 ch., formation and ballasting being completed. An oil-engine
putp for the Oakleigh Station water-supply, to pump water from the Tauraroa River, has been
mstalled. The stone-crushing plant at Tauraroa has been running continuously, practically half of
the output having been used for metalling roads. At Tauraroa station-yard the third platelayer’s
cottage has been completed, and a goods-shed has been erected.

Waiotira Section (15 m. to junction at Waiotira with the North Auckland Main Trunk Railway
at 19 m. 5ch.; length, 4 miles 75 chains).—A steam-navvy employed on this sectiori has given
excellent results, completing cuttings at 16 m. 33 ch. and 17 m. With the exception of the cutting
at 16 m. 60 ch. and bank at 17 m. 13 ch. the formation has been completed to Waiotira Bridge at
17 m. 73 ¢h. In the former case, however, a temporary line has been run round the cutting, while
in the latter trestles have been crected, thus enabling the platelaying to be pushed ahead. The
balance of the formation is almost complete. Owing to the shortage of rails a temporary track
only is being laid to Waiotira Junction Station. Platelaying has been completed from 15 m. to
16 m. 54 ch., and from 17 m. 19 ¢h. to 18 m. 50 ch. A temporary 40 1b. track has been laid from
16 m. 54 ch. to 17 m. 19 ¢h., and from 18 m. B0 ch. to 19 m. 25 ch. Two lifts of ballast have been
put down from 15 m. to 16 m. 54 ch. Heavy slips have occurred in almost all the cuttings, thus
causing delay with the ballasting. Kight concrete and five earthenware pipe culverts have been com-
pleted. A start has been made on the piers of the Waiotira Bridge. Overbridge at 16 m. 31 ch. has
been completed.  Fencing has been completed for a length of 1 mile 57 chains. ‘ ‘
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Watpu Branca Rarnway.
(Length, 16 miles.)
Formation work along the first 4 wmiles has been put in hand.

Norte AveknLany Main Trunk Raimway.

Maungaturolo Section (83 m. 75 ch. to 88 m. 21 ch.; length, 4 miles 26 chains).—This length has
been kept open for traffic, but great difficulty has been experienced owing to slips and subsidences
Considerable work was cntalled in eutting out and repacking with boulders portions of bank at
86 m. 37 ch. A concrete culvert under this bank has been extended. All fences have been put in
order. Owing to swelling ground at northern end of Maungaturoto Tannel it was found necessary
to load this portion of the tunnel. The work has been completed with satisfactory results. Maunga-
turoto Station buildings have been completed. (teneral maintenance work has been carried out.

Paparoa Section (88 m. 21 ch. to 92 m. 6 ch.; length, 3 miles 65 chains).—Cutting at 88 m. 45 ch.
las been stone-drained throughout. A deviation between 89 m. 17 ¢h. and 89 m. 70 ch. has been
completed. The sidings and station buildings in Huarau station-yard have been completed. Con-
siderable work has been involved in the way of providing cattle-stops, access to cattle-yards, fencing,
gates, and metalling.  Formation work is complete to 91 m. 40 ch., but bank at 91 m. 30 ch. is still
xvtﬂm(r and spr('aduw Work on the Huarau Tunnel was recommenced at the south end in August,
1918.  Owing to the particularly heavy ground slow progress was made until February, 1919, when
harder (ount] v was met with and greater progress was made. Work has also been resumed in the
northern end. The work yet remaining comprises 84 chains of enlarging and concreting. The total
length will be 16§ chains.  Owing to the scarcity of labour only 11,000 cubic yards of crushed metal
and boulders were taken from the Hoteo quarry during the past year.

The two preceding sections-—viz., Maungaturoto and Paparoa~—{from 83 m. 75 ch. to 92 m. 6 ch.,
will shortly be ready for handing over to the New Zealand Working Railways Department.

Mareretu Section (92 m. 6 ch to 96 m. 45 ch. ; length, 4 miles 39 chains).—Owing to shor‘oage of
labour no further work has been done on this section.

Waikiekie Section (96 m. 45 ch. to 107 m. 28 ch.—Waiotira Junction ; length, 9 miles 55 chalns) —
Work was commenced on this section in July, 1918. The approach cuttings to Waikiekie Tunnel
at 105 m. 256 ch. have been excavated. The bottom heading of the tunnel has been driven. Forma-
tion work between the Waikickic Tunnel and Waiotira Junction at 107 m. 28 ch. is well advanced.
Four 24 in. carthenware pipe culverts have been completed. A platelayer’s cottage has been erected
at Waiotira Station. Various woerkshops for construction and repair of plant have been erected.

Kirikopuns Section (107 m. 28 ch. to 121 m. 40 ch.; length, 14 miles 12 chains).—Work was
commenced on this section in July, 1918. The approach cutting at south end of Tokatoka Tunnel
at 108 m. 30 ch. is well in hand, and a start will soon be made with the tunnel. A 3 ft. concrete-pipe
culvert has been completed.

Waivku Branou Rarnway.
(Length, 12 miles 15 chains.)

With the exception of the bank at 5 m. 48 ch. the formation has heen practically completed to
10 m. Between 10m. and 12m. 15ch. the formation is well in hand. Pukeoware Station at
9 m. 43 ch. has been widened to its full width, Tour 2 ft. concrete-pipe culverts have been completed.
The foundations for the treble 12 ft. arched concrete culvert at Mauku proting troublesome special
piling became necessary, which has been completed, and the concreting of culvert is well in hand,
Overbridges and approaches at 10 m. 6 ch. and 11 m. 48-50 ch. are complete. 1 mile 63 chaing of
fences have been erected. Arrangements werc made whereby. the Working Railways Department
runs a weekly goods service on the unopened line between Patumahoe and Mauku Stations.

I

East Coast Mainy Trunk Rammwavy.

Waihy Bastwards - -Athenyee Section (0 m. to 12 m. 35 c¢h.).—Work is in hand as far as 10 m., and
fair progress has been made. Stonc is being crushed for the culverts and bridges on this section.
Foundations for the Waimata Bridge at 2 m. 62 ch. have been excavated Two platelayers’ cottages
have been built at Athenree Station.

Tauranga Westwards-—Tauranga Section (37 m. to 41 m. 5ch.; length, 4 miles 5 chains).—A start
has been made on this section; fencing and formation are in progress between 37 m. and 39 m.
Between 40 m. 28 ¢h. and 40 m. 35 ch. 1,500 cubic yards of stone spauls were placed as pitching
along the Strand harbour-front. -

’I‘uuana Bastwards---Mataprhi Section (41 m. 5 ch. to 45m.; length, 3 miles 75 chaing).—
further work on’' the sinking of the bridge-cylinders for Tauranga Bridge has been carried out.

Mount Branch ~Muatapili Jwnction to Maunganus (0 m. 21 ch. to 4 m, 28 ch.; length, 4 miles
7 ¢hains).—Ordinary maintenance has been carried out on this section. Considerable traffic has been
dealt with on this branch.

Te Puke Section (46 m. to b4 m.; length, 9 miles).—Banks on this section have been widened,
Maintenance work has been carried out. :
~ Paengaroa Section (54 m. to 59 m. 65 ch.; length, 5 miles 65 chains).—The Kaituna Bridge,
at 56 m. 5 ch., consisting of two 80 ft. and six 20 ft. spans, has been completed. The line has also
been maintained. :

Pongakawa Section (59 m. 65 ch, to 64 m. 15 ch.; length, 4 miles 30 chains).—A concrete arch
overbridge at 65 m. 56 ch. has been erected. Maintenance work has also been carried out.
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Otamarakau Section (64 m. 15 ch. to 71 m. 5ch.; length, 6 miles 70 chains).—Banks on this
section have been raised as the swamp has scttlwl, and the line has been maintained, A conorete arch
overbridge at 69 m. 33 ch. has been wmpletbd

Matata Section (71 m. 5 ch. to 79 m. 16 ch. ; length, 8 miles 11 chains).---The raising of the banks
on this section has kept pace with their submdmg, but a considerable amount of making up will be
loquniod before the ballasting can be completed. A running surface over this length has been main-
tained

Rangitatki Section (79 m. 16 ch. to 87 m. 71 ch.; length, 8 miles 55 chains).—Formation is in
progress on the first 4 miles.

(feneral—Goods and passenger traffic have been carried from Mount Maunganui to the Matata
Station, a length of 40 miles, throughout the year. A fire destroyed the W()IkShOpb at Maunganui,
bat thoy are bunrr rebuilt as cnergctlcally as possible. The length of this line from Waihi to Opotiki
Is approximately 130 miles, including 4 miles of branch line from Mount Maunganui to Matapihi.

Gisborne-Napier (North End).

Ngatapa Section (length, 11 miles 18 chains)~-The banks damaged by floods in May, 1918, have
been widened. As all the ballast is being obtained from the Waipaoa River work could be carried
out intermittently only.  The third lift of ballast has been laid for a length of 5 miles 28 chains and
through the Ngatapa station-yard. Sundry repairs to fences have been completed. A passenger
and “()()(J.b service has been maintained between Makaraka and Ngatapa.

W aikura Section (10 m. 29 ch. onwards).—Very little work has been carried out on this section.

Gisborne-Napier (South End).

BEslkdale Section (length, 11 miles 36 chains).—Good progress on the Inner Harbour embankinent
has been made by the Napier Harbour Board. Bank at Om. 60 ch. has been built to full width.
Altogether 57,700 cubic yards of dredged material and quarry-metal have been placed in this bank.
Since the beginning of March, 1919, further clearing and culverting have been put in hand.

STrATFORD — MAIN TRUNK RAILWAY.
West End.

Tahora Section (42 m. 26 ch. to 47 m. 30 ch.; length, 5 miles 4 chains).—~Although slips have
been troublesome between 44 m. 28 ch. and 46 m. 18 ch. formation has been completed to 47 m. 24 ch.
The remainder of the section i well in hand. The first lift of ballast is complete to 46 m. 72 ch.
and the sccond to 44 m. As the Railway Department’s stone-crushing plant at Mount Egmont
has temporarily closed down no further ballasting could be done. Overhead bridges for private
crossings at 42 m. 47 ch., 42 m. 64 ch., and 43 m. 54 ch. have been completed. Road-bridge over
railway-line at 47 m. 1 ch. has been temporarily completed for traffic. Four bridges at Tahora
station-yard (on approach road) have been completed. Four water-tunnels have been lined with
conerete ; four concrete-pipe culverts have been completed ; 2 miles 63 chains of permanent fences
have been erected. A bi- weekly passenger and goods train, connecting with the Railway Depart-
ment’s services at Kohuratahi, has been run, the output of the Tahora Timber Company’s mill being
railed at the same time.

) Last Itnd.

Matiere Section (0 m. to 10 m. 21 ¢h.).-—A fair amount of formation has been carried out, but
work with men available has been concentrated mainly on the tunnels. In the Okahu Tunnel
13} chains of top heading and excavation to full size have been completed, while 122 chains of walls
and arch have been lined ; 3} chains of excavation to full size have been completed in tunnel at
4 m. 68 ch. The bottom heading of the tunnel at 6 m. 10 ch. is complete, the remaining 2 chains
having been driven. The manufacture of bricks for use on the works has continued, 438,000 having
been made. The abutments and piers for the Ongarue River Bridge at O m. 7 ch. have been com-
pleted, but further progress is impossible until the stecl girders arrive. A siding has been laid into
ballast-pit at Manunui. Some metalling has been carried out on service road between Okahukura
and Ohura.

OruNaxE BrancH Ramwway.

Kapuwi Section (Om. 6 ch. to 7Tm.; length, 6 miles 74 chains).—Owing to shortage of labour
work on this railway ceased in December, 1917, but was recommenced at the beginning of March,
1919. Work on the Waiongongoro Bridge is in hand. On the remaining sections of this line no further
work has been done.

SourH IsLanp Maiy TrUNK RaiLway.

K ('/wran gu Section (56 n1. 6 ch. to 63 m. 6 ch. ; length, 7 miles).—-Owing to shortage of labour
work was temporarily suspended on this line in Au(rust 1917. Since that date no further work has
been carried out.

MipranDp Rammway.
Nelson-Westland (North End).

Kawatirt Section, (59 m. 17 ch. to 63 m. 10 ch. ; length, 3 miles 73 chains).—No further work has

been done on this section since February, 1917.

Aribur’s Pass Tunnel.

The bottom headings met on 20th July, 1918, at a point 1 mile 37 chaing from the castern portal
on the Bealey side. All the shifts worked were ““wet” d.e., six-hour shifts. The rock passed
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through was greywacke and slate, as previously. The total heading driven at both ends during the
period is 2 chains 68 links: enlarging and lining completed, 24 chains. The distance between
completed portions of the tunnel is 1 mile 6 chains ; total length of tunnel, 5 miles 25 chains 18 links.
Work on this tunnel has been considerably hampered by the shortage of labour. As more men
become available progress will be inercased. At the Otira end work is being carried out by day
labour, while at the Bealey end work by day labour was carried out only until 29th September, 1918,
when the co-operative contract system was adopted and still remains in force.

CULVERDEN-WATAU RAILWAY.
{Length, 13 miles.)

The third (final) lift of ballast has been placed along the total length of 13 miles. Delay was
caused for several months owing to the heavy snowfalls and o the flooding of the ballast-pit. A
houlder and earth buffer stop-bank has been completed at 13 m. -At Culverden two platelayers’
cottages have been built. At Walau two platelayers’ cottages, one Stationmaster’s house, two
workmen’s huts, and a 4-ton crane have been erected. A daily goods service has been run hetween
Culverden and Waiau. This line should be completed by the end of the year.

WaimaTe BrancH Ramway KxTENSION,
(Length, 4 miles 60 chains.)
No further work has been done on this section during the period.

Oraco CENTRAT. RAILWAY.

Cromwell Section (44 m. 52 ch. to 57 m. 6 ch.; length, 12 miles 34 chains).—Cuttings and banks
have been widened at 46 m. 40 ch., 47 m. 5 ch., and 47 m. 55 ch. View at level crossing at 48 m. 37 ch.
has been improved. TFormation of road and railway deviation, 50 m. 65 ch. to 51 m. 7 c¢h., has been
completed, while that from 55 m. 50 ¢ch. to 56 m. 30 ch. is well in hand. The main line has been
extended from 57 m. to 57 m. 6ch., and the sidings from 56 m. 71 ch. to 57 m. The final lift of
ballast has been placed from 56 m. 71 ch. to 57 m., and the secopd lift has-been completed through the
sidings. Seventeen pipe and culvert outlets have been stone-pitched to prevent scour. A 6 ft. con-
crete arch culvert at 55 m. 19 ch. has been completed. Bridges at 46 m. 23 ch., 48 m. 38 ch., and
49 m. 71 c¢h. have been erected, and bridges at 47 m. 19 ch. and 51 m. 23 ch. are well in hand. Four
platelayers’ cottages, one passenger station building and platform front, & stockyard, two ashpits, two
concrete buffer s‘rops and a 6,000-gallon water-tank with stand have been completed. A pipe-line
for the water-supply of Cromwell Station buildings has been plaeed in position. Since 1sb
January of thig year a regular pagsenger and goods service has been maintained between Cromwell
and Clyde.

OrEPUKI-WAIAU -RatLway EXTENSION.

Orawia Section (48 m. 23 ¢h. to 56 m. 40 ch.; length, 8 miles 17 chains).—Work on this line is

still suspended owing to the shortage of labour. ‘

SURVEYS OF RATLWAYS UNDER CONSTRUCTION, NEW LINES OF RAILWAY, LAND-PLANS, ETC,
NorT Avucktanp MaiNy TrRunk Rarmnway.

Plans of the permanent line north of Kaikohe have been completed from 42 m. to 45 m. 40 ch,
Plans for a wharf at Te Tio Point near 45 m. 20 ch. have been completed.

East Coast Main TRuNK Rainwavy.

Waihi to Tauranga.—Trial lines have been run between 16 m. and 20 m.  Permanent line has been
pegged from 15 m. to 20 m. Permanent-line pegging is in hand between 20 m. and 35 m. Plans
have been prepared to 15 m.

Rangitaiki Section.—Permanent pegging has been completed between 91 m. 18 ch. and 96 m. 70 ch.
The surveys of the drainage areas of the different drains in the Rangitaiki Swamp have been com-
pleted. A traverse has heen run along the Rangitaiki River for the purpose of locating stop-banks.

Gisborne-Napier (South End).

From 10 m. 60 ch. onwards a strong survey party has been employed, and 38 miles 40 chains of
trial lines have been completed. ~ Trial survey and plans have been completed to 44 m. 60 ch.

STrATFORD — MAIN TRUNK RAILway.

West End.—Trial surveys were undertaken to investigate the possibilities of a square crossing
over the Tangarakau River at 50 m. 40 ch., also of a more direct route from the Tangarakau to the
Mangatatoko. A trial line was also made for a deviation from 54m. to 57m. The route for a
service road from 50 m. 40 ch. onwards towards the Heao Valley has been surveyed. The permanent
line has been pegged from 49 m. to 50 m. 55 ch., the end of Tahora Station being at 47 m. 30 ch.

East End.—Investigations with the object of improving the alignment from 16 m. to 19 m. have
been made. Land-plan survey has beenlcompleted to 10 m. 23 ch., Matiere Station.

RIVER CONSERVATION.
Warrau River Survey.

Thirty miles of river traverse, with levels and cross-sections, have boon surveyed to enable scheme
of flood-prevention works to be preparcd
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ROADS, BRIDGES, ETC.

The amounts available for expenditure have been less than in the years preceding,he war, but
even if more money had been available it would have been impossible to earry out more work, as the
supplies of labour and material were so restricted. Maintenance work on the roads under the control
of the Department has been carried out ag efficiently as possible. Extensive surveys have been made -
in all districts. Of the many and varied works carried out during the year the following have been
selected for brief mention -

Duncan Road.—46 chains of road were widened from 6 ft. to 12 ft., and in addition 72 chains
of 12 ft. formation, previously under construction, were completed, including one 20 ft. and one 16 ft.
bridge. -

Pareokawa Road.—1 mile 58 chains of road were widened, and 1 mile 18 chains of metalling
completed.

Foster’s Bridge.~-On Main North Road a 30 ft. span bridge with approaches has been completed.

McKay’s Bridge (Waipu to Ferry Farm Road) has been completed.

Barker Bridge, consisting of a 26 f6. 6 in. reinforced-concrete span, has been ere hed.

Omaumau River Bridge---26 ft. 6 in. reinforced-concrete span has been erected.

Pukhot to Puhot River Bridge Road.—-53 chains of metalling have been completed.

Burch’s to Wairere Road.—1 mile of metalling has been completed.

Maungaturoto to Ruawai.—On this road 1 mile of deviation has been formed, and 1 mile 18 chains
of metalling have been completed.

Topuni Bridge—A reinforced-concrete pile bridge, with five 25 ft. jarrah spans, has been erected.

Makaran to Tahekeroa Road.—3 miles 65 chains of this road have been handed over to the Kau-
kapakapa Road Board.

Wainwi to Kaukapakapa Railway-station.—1 mile 73 chains of re-forming and 1 mile 30 chains of
metalling have been completed by the Waitemata County Council.

Kitchener Road Bridge.--The old bridge has been replaced by a 12 ft. by 12 {t. conerete culvert
with a reinforced top.

Waihoehoe Stream Bridge, consisting of a 20 ft. span in hardwood with concrete abutments, has
been constructed by the Franklin County Council.

Kaimarama to Gumtown.—~This road has been widened to 12 ft. for a length of 5 miles.

Kennedy Bay Bridge—This bridge, consisting of a 25 ft. span with wooden wing walls, has been
completed.

Kirihone to Walton Road.—-1 mile 28 chains of this road have been completed by the Piako
County Couneil.

Waikow River Bridge at Tirohia—This bridge, consisting of eighteen 25 ft. and one 61 ft. spans,
has been completed.

Ohairo Creek Bridge—This bridge, consisting of two 25 ft. and one 16 ft. spans, has been erected
by the Raglan County Council.

Port Waikato to Tuakau Road.—-3 miles of 16 ft. road have been formed.

Great South Road (Hamlton to Ngaruawahia)—5 miles 20 chains of metalling have been com-
pleted by the Waipa County Counecil.

Waikato River Bridge (Ngaruawahia)—The cylinders have been sunk to the required depths,
and the erection of the bridge is well in hand.

Hamilton to Rotorua Road.—Approximately 9 miles of this road through -the Mamaku Bush have
been regraded and culverted by the Matamata County Council.

Tokatoka Stop-banks.—These are in hand, and 50 chains of stop-bank roads have, been raised.

Mangawai mbankment.—14 chains of retaining-wall have been built.

Urauwra Block.—4 miles 46 chains of roading have been formed in this block.

Taylor Block.—13 miles of 12 ft. road have been formed.

Wanganui River Bridge (Taumarunui) —-Owing to inability of contractor to procure truss-rods
very httle progress has been made with this bridge. Two 80 ft. spans have been completed.

Owepanga Stream Bridge, which is of two 25 ft. and one 14 ft. spans, has been erected.

Taringamutu Stream Bridge—This bridge, consisting of four 24 ft. spans, has been completed.

Pukehina Swamp Road —2 miles of 24 ft. formation have been completed.

Rotorua to Lake Rotoma Road. T miles of this road have been formed with a tractor and grader,
and 7 miles patched with pumice.

Rotorua—Paengaroa (Te Ngae to County Boundary).—11 miles 0[ this road have been regraded,
and three deviations formed.

Rotorua to Taupo.—14 miles of this road have been re-formed.

Tarawera Bridge (Lake Rotorua to Te Teko Road)—This bridge, consisting of five 26 ft. spans,
has been removed from its original site, and has been re-erected over the new channel of the Tarawera
Stream. New approaches have also been formed.

Raparapahoe Stream Bridge—This truss bridge, of one 110 ft. span across a rocky gully and
74 ft. above stream-level, has been completed.

Wairoa Bridge Protection Works.--An additional span of 25 ft. has been built, and 2,500 concrete
blocks, 3 ft. by 3 ft. by 1{t. 3 in., have been placed in position around two of the cylinder piers.

Tutaetoko to Pakihi Stock Reserve Road.—This road was damaged by flood, and 76 chains have
now been repaired.

Motu River Bridge.—The bridge spanning the Motu Rlver at Motu Village was destroyed by
flood in 1918. This has been replaced by a substantial temporary structure 110 . long.

Pyyahotangolia Block.—A further 4 miles 40 chains of 14 ft. dray-road have been formed, and
one 25 ft. span bridge has been erected,
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Otamauri Block.-—20 chains of road have been formed, and one 60 ft. span bridge has been
completed.

Porangahou Biver Bridge.--This bridge, consisting of one 60 ft., four 25 ft., and one 15 ft. spans,
has been erected.

Waipawa River Bridge. Extensive repairs to both the bridge and approaches have been carried
out by the Waipawa County Council.

Napier—Wairoa Road. -33 miles of this road have been maintained. In addition the approaches
to the Matahoura Bridge were improved, and three bridges ‘were extensively repaired.

Napier-Taupo Road.—59 miles of this road have been maintained.

Putikituna Road Bridges—Two 25 ft. span and one 40 ft. span bridges have been erected by
the Whangamomona County Council.

Awa/cmo Valley Bridges.--Three bridges have been erected.

Mangaokoa River Bridge.-—A 33 ft. span bridge on concrete abutments has been erected by the
Awakino County Council.

Moli Bridge.—A new bridge of one 35 ft. span has been erected.

Punehu Bridge of concrete arches has heen completed.

Mangoira Block.—-2 miles of 6 ft. track have been formed.

; Tiratw Block—10 miles 53 chains of clearing have been completed, and 8 miles of dray-road
ormed.

Kopuaranga Bmdge ——This reinforced-concrete bridge, consisting of one 35 ft. and two 22 ft. 6 in.
spans, has been erected.

Oroua Block.—3 miles of dray-road have been formed.

Clay Bank Bridge.-—This bridge, consisting of one 16 f. and two 25 ft. spans, has been completed
The piers and abutments are of conorete

Murchison to Light-mile Section.—-16 miles of this road have been maintained.

Tadmor River Bridge—'This bridge, consisting of three 40 ft. truss spans, has been erected by
the Waimea County Council.

Kaikoura to Parnassus Road.—This road has been maintained and repairs ecffected to flood
damages. Sundry bridges have been protected.

Clarence River Protective Works.—Three large groynes on the north bank above the bridge have
been repaired.

Leader River Bridge.—Three additional spans, with approaches and protective works, have been
completed.

Pukaks — Mount Cook Road.—40 miles of this road have been maintained, and minor improvements
carried out.

Ashley Gorge Road.—Great damage was caused by floods and snowfalls, Extensive repairs have
been effected, and about 10,000 cubic yards of slips have been removed. Several sharp bends have
been straightened, and 1,000 cubic yards of broken metal have been laid.

Conway River Road (Bluffs Section) —Retaining-walls and groynes have been erected as pro-
tection against future floods.

Lees Valley Settlement Roads.—38 miles 40 chains of road have been formed and metalled.

Arthur’s Point Bridge.—This reinforced-concrete arch bridge, 140 ft. long, over the Shotover
River at Arthur’s Point, has been completed.

McChesney’s Bridge.—This bridge 1s being erected.

Gore Protective Works.—A commencement has been made on these works.

Kaitangata Flood-gate.—Considerable difficulty was experienced through the seepage of water
and floods. All difficulties were overcome, and the gate has been erected.

Flood Damage, Otago and: Southland.—Heavy floods in January of this year damaged protective
banks and roads at Bamego, Stirling, Kaitangata, and Lumsden. The majority of these have since
been repaired.

IRRIGATION.
Ipa Varrey ScHEME.

During the season water was supplied to twelve farmers in Ida Valley and to fifteen farmers on
Galloway Flat. The shortage of farm labour prevented a more extensive use of the water. The
Galloway Distribution Race has been completed. General maintenance work was carried out.
Surveys in connection with diverting additional water into Manorburn Dam have been made. The
survey of a drainage scheme for the lower parts of Galloway Flat has been completed, and a survey
for a similar scheme of considerable magnitude for Ida Valley is in hand. Other minor surveys
have been completed.
' MANUHERIKIA SCHEME.

Owing to the difficulty in obtaining skilled men great progress has not been made on the intake
tunnel. Work on the race-construction through the Manuherikia Gorge is in hand, but heavy slips
have considerably delayed progress. The main race has been completely excavated from 4 m. to
7 m. 20 ch., and from 9 m. 35 ch. to 12 m. 38 ch. Trial surveys for the site of & proposed dam in the
Manuherikia River have been carried out.

BexmMorE Runs.

A race 43 miles long, to irrigate certain sections in the Benmore Runs, has been completed.
Several slips have been cleared.

4—D. 1.
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WAIHOU AND OHINEMURI RIVERS IMPROVEMENT.

This work, in common with others, has been carried out as rapidly as possible, but until addi-
tional plant can be procured greater progress is impossible.

Dredging—The dredge has been employed at pumping material to form a stop-bank between
Te Puke Wharf and Ngahina, and then was moved to opposite O m. O ch., on the left bank of the
Tirohia-Ngararahi Cut, where a second stop-bank was completed. The two works involved the
pumping of 84,000 cubic yards of material.

Paeroa — Thorp’s Bend Stop-bank.—12 chains of this bank have been completed this year.

Puke-Ngahina Stop-bank.~—This has been completed. A five-roomed house formerly belonging
to the Waihi Gold Extraction Company has been removed clear of the stop-bank site.

Wright’s Hill, Thorp’s Stop-bank.—This has been completed.

Ngahina — Komato Creek (Right Bank).—The preliminary excavation has been completed, and
formation is in hand.

Tirokio-Ngararahi (Left Bank).—Between 2 m. 59 ch. and 4 m. 59 ch. this stop-bank has been
completed and grassed, and further formation is in progress between 1 m. and 2 m. 59 ch.

Ngahina Wharf and Goods-shed Extension.—Owing to inability to secure timber work has been
temporarily suspended.

Tirohia—Rotokohu Drainage. —Considerable work on this has been carried out, 2§ miles of drains
having been completed. The road- bmdge on the Paeroa — Te~Aroha Road across the Rotokohu Drain
has been erected.

Tidal Records—Automatic tide-gauges are bemg installed at Tararu Point (Thames), Kopu,
Kaimanawa Wharf (Hikutaia), and Ngahina. The precise levelling for connecting up the gauges has
been completed. ,

Surveys.—A considerable amount of surveying and levelling has been carried oug.

General.—Clearing of willows, &c., on the river-banks has been in hand. Several minor stream-
diversions have been made.

TRAMWAYS.

In accordance with the provisions of the Tramways and Public Works Acts the Department’s
Engineers have inspected portions of the various municipal tramways and their rolling-stock. Some
-of the matters dealt with by this Department are mentioned below.

Auckland.—Several inspections and reports have been made.

Takapuna Steam Tramways.—Sundry inspections and investigations have been called for.

Christchurch ( McCormack’s Bay).—The loop into the new quarry has been completed.

” { Woolston Loop).—This loop, for the storage of trailers, has been finished.
Sixteen trailer cars have been inspected and certificates given.

MARINE.

Numerous inspections and reports have been made on behalf of the Marine Department, mainly
in connection with harbour-works, reclamations, wharves, foreshore leases, &c. Among the various
works dealt with during the year the following are selected for brief mention :—

Flat Rock Beacon.—An automatic acetylene hght has been erected on Flat Rock, off Kawau

Island.
’ Tiritire Lighthouse~—Two old keepers’ cottages have been dismantled and new ones erected in
their stead.

Waitakaruru Landing.—Leading-lights have been erected.

Wanganui—A report has been prepared on the sea erosion at the mouth of the river, &c.

Dog Island Lighthouse.—The tower has been strengthened, and various alterations have been
carried out.

Puysequr Point Lighthouse—The three new cottages and outbuildings for the keepers which were
in course of erection last year have been completed.

DEFENCE WORKS.

Invercargill Rifle Range.—30 chains of the bank necessary to reclaim the land required have been
completed, while the trestling used during construction has been extended another 14 chains.

I have, &c., ’
R. W. Horuzs, Engineer-in-Chief.
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APPENDIX C.

ANNUAL REPORT ON BUILDINGS BY THE GOVERNMENT ARCHITECT.

The GovERNMENT ArcHITECT to the Hon. MiNISTER oF PuBnic WORKS.
Sir,— Public Works Office, Wellington, 1st April, 1919.
[ have the honour to submit the following report on the various building operations of the
Department forfthe year ended 8lst March, 1919. In this report T have not only included the
construction work chargeable against the Public Works Fund, but also that undertaken out of funds

provided under the Consolidated Fund, as well as the Public Trust and Government Life Insurance
Departinents, and under ““ War Expenses ” for the Defence.

(FENERAL.
New Parliomentary Buildings.

The work done during the year has been almost entirely confined to the Legislative Council
chamber and its surrounding corridor.

That portion of the marble masonry facing Museum Street and in {ront of the Council chamber
has been completed, thus enabling one of the four large electric cranes, the supports of which were
an obstruction inside the building, to be removed. The offices in connection with this chamber for
the Leader of the Council, the Clerk, the Assistant Clerk, the Chairman of Committees, the members’
sitbing-room, together with the Whips’ rooms, are almost completed.

The Legislative Council chamber, although far from completion, has been sufficiently advanced
to permit of the opening of this session of Parliament being held therein. A% the main entrance to
the building facing Molesworth Street the granite steps have been placed in position and the parapet
walls of same partially erected. A large proportion of the stones for this front are worked, and it is
hoped that the marble masonry will now be more cxpeditiously carried on. The contractors for installing
the mechanical ventilation of the House of Representatives have practically completed that work,
and a trial run of the large air-propulsion fan proved to be capable of accomplishing all and more
than was specified, for the rapid changing of the air in the chamber when such is desired during brief
recesses.  This means of ventilation will not, however, be made use of during the present session, as
the dust-laden atmosphere, owing to building operations, renders its use inadvisable.

Vice-Regal Restdences.

Both residences (Auckland and Wellington) have been efficiently maintained. At the former
the heavths on the ground floor have been built up solid and the woodwork cut clear to avoid fire.

Departmental Busldings.

Auckland.— Alterations have been commenced to provide accommodation for the North Auckland
Land Board, and it is proposed to connect this building and Endean’s Building by means of a closed
“passage ot tube.

Wanganui—-A strong-roont was built and lavatory accommodation provided.

New Plymouth.-—A strong-room was constructed for use of the Public Trust Department.

Wellington.—The hot-water heating-system was repaired and additional heating-accommodation
provided. General repairs were effected to electric light, bells, and domestic telephones. Numerous
offices were renovated, and a commencement made with tea- and luncheon-room accommodation for
ladies.

Nelson.-—General maintenance was cffected and anew office erected for the Clerk offthe Court.

Christehuwrch.~—The Toof was again tarred]in places and generally repaired. Soakage in the
basement has been dealt with by means of a sump in the yard and the installation of a Gould’s
rotary putip. '

Provincial  Buildings—Offices, &c., were renovated and furnished as required. An intercom-
munication system of clectric bells was installed in the Lands Offices, and electric light and heating
connections were concentrated on one meter-board.

PosT-0FrICES.

Darguville.~—lnside of Postmaster’s house was papered and painted.

Hikwrangi—Drainage scheme completed.

Kaeo.—Two additional bedrooms, bathroom, passage, and exchange were erccted. New tanks
and stand put in, and the living-quarters were papered and painted. New wire and close-boarded
fences were also erected.

Kamo.—Repairs were carried out to spouting, roof, doors, windows, &c., and three new tanks
were erected.
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Russell —Painting and repairs were completed.

Whangarei.—A. new hood was erected over loading-platform, and several small repairs effected.

Te Kopuru.—A new bureau was erected.

Chief Post-office, Auckland.—Renovations to dead-letter office, Pacific Cable Board’s office, and
retiring-room on ground floor have been carried out. Additional strong-room accommodation has
been provided for the money-order department, and sanitary conveniences have been provided on
the roofl for wireless operators.

Wellesley Street Post-office—The erection of this building was commenced at the beginning of
the year. The superstructure has been built up three stories, and the roof parapets are ready for the
reinforced-concrete roof. Considerable difficulty is being experienced by the contractor in procuring
steel for the manufacture of the roof trusses. A considerable amount of external and internal
plastering has been done. The contract price for this building is £17,772, and up to the end of the
year work to the value of £9,446 has been carried out.

Devonport Post-office—A new strong-room was provided, and extensive alterations and renova-
tions were carried out to the office portion of the building.

Ellerslie Post-office—Fxtensive renovations have been carried out to the whole of the interior
of building, and all exterior woodwork has been painted.

Whittanga Post-office.——Alterations have been carried out at the Postmaster’s old residence, and
the building fitted up as a post-office.

Hamilton Post- office.~All the plaster walls and ceilings of the telephone exchange and ladies’
retiving-room have been repaired and distempered. Electric light and power circuits, also two electric
fans, were supplied and installed.

Matamata Post-office.—Xixtensive alterations and additions have been carried out to this building.
The whole of the residential portion has been renovated.

Pirongia Post-office—Owing to defective piles and plates which caused this building to sink, it
has been necessary to renew the under-timbers.

Thames Post-office—Repairs have been carried out, and the whole of the building has been
painted.

Wharepoa Post-office.—A new post-office has been erected in wood at a cost of £224.

Waitomo Cawes Post-gffice—This building was completed and handed over to the Postal
authorities in May.

Gisborne.—New temporary premises have been fitted out for money-order and savings-bank in
Peel Street ; brick safe built, electric light installed, and various alterations made therein.

Kahukwra, Lineman’s Cottage—A contract has been let, and the erection is in hand.

Toatoa.—Materials are being ordered for the erection of & new office.

Post-office, Napier.—-A retiring-room was provided and the main building repainted. The buildings
on site of proposed new post-office were pulled down, and with the material a new parcels-office and
a motor-garage built in present post-office block.

Post and Telegraph Store, Napier—A large store was erected at Coote Road.

Wanganui Automatic Telephone L’wchange —A new brick building was completed cxcept painting
and finishing work and the hot-water heating-system, the material for which is not yet available.

Ohakune.—Two bedrooms were added to the Postmaster’s residence, and a hot-water service
and drainage system were installed.

Taihape—The residence was renovated, improved ventilation provided for office, alterations
made o telephone exchange, and general maintenance attended to.

Waverley.—Alterations were made in order to improve the office accommodation, and portions
of the exterior of the building were painted.

General Post Office, Wellington.—Extensive alterations were effected to the interior of the
building to meet requirements of the Post and Telegraph Department.  On the roof of the old building
additional lavatory accommodation was provided for the staff.

Heretaunga.—The contract for the erection of thig building was completed early in the year.

Palmerston North—Cables were laid under the foundations, and alterations were effected to the
new doorway in the mail-room. Seventv-two additional private letter-boxes were supplied, and
alterations were effected to the money-order and savings-bank counter.

Shannon Post-office.—This office was renovated, painted, and papered, and repairs were effected
to the fenocing.

Greytown.—Drainage system was installed by contract and repairs were effected.

Masterton Post-office—Alterations were effected to the telegraph and telephone bureau rooms,
additional private letter-boxes were supplied, and the fencing was repaired.

Levin.—Drainage and hot-water service was installed, and additional lavatory accommodatmn
was provided.

Khandallah Automatic Exchange— A contract was let for the crection of a brick building, and
a commencement made with the work.

Cheviot-——The water-supply was overhauled and a hot-water service installed by contract.

French Farm.—A portable post-office was built at the workshops and carted to the site.

Honmer —Electric lighting was installed and additional sanitary arrangements provided.

Lyttelton.—The ceiling was repaired and alterations carried out. A quantity of furniture was
made and new fittings supplied.

Oamaru Post-office—A contract for alterations and additions was completed in September.

Pembroke Post-office.—Contract for new bathroom, drainage, &c., has been completed.

Bualclutha.—Renovation to Postmaster’s residence completed. A contract for sinking 11 in. pipes
in gravel for drainage is in hand.



D.—1. 40

COURTHOUSES.

Russell—The whole of this building was painted inside and out. New fences were erected and
several repairs effected.

Whangarei.—-UWlectric light was installed at this office, and several other small repairs were
carried out.

Supreme Court, Auckland.-—-A new fence with concrete posts and wrought-iron railings has been
erected on the northern frontage of the Supreme Court Buildings.

Hamilton Courthouse.—The whole of the plaster walls and ceilings throughout this building have
heen repaired and painted.

Kawhia Courthouse.—General repairs have been carried out to the interior, and the whole of the
exterior, including roof, has been painted.

Thames—Sanitary accommodation has been provided.

Supreme Court, Wellington.—Repairs were effected to the roof, downpipes, sanitary fittings, and
to the electric bo]ls lights, and telephones throughout the building. The entrance, passages to the
cells, and portions of the custodian’s quarters were painted.

Magistrate’s Court, Wellington.—Extensive alterations were effected to that portion of the
building previously occupied by the Police Headquarters to fit it for use by Government Departments.

Woodwille. 'The building was painted and repaired, and damage caused by fire was repaired.

Greytown.—The dmmdoe system was installed by contract. Repans were effected to the building
and fences.

GaoLs.

Waikeria Reformatory Administration Block.—This building, which is of conerete blocks made by
prison labour, is now practically complete.

No. 1 Camp Building.—A camp has been established at the north end of the farm, consmtlng of
seven huts to accommodate twenty men and two officers. A temporary kitchen and bathroom has
also been provided. A water-supply has been obtained for this camp by sinking a well 56 ft. deep
and lining 1t with 3 ft. concrete pipes.

O'ishorne Gaol.---Concrete wall practically completed. Warder's cottage renovated, repainted,
and additions added. Klectric light ingtalled. Various maintenance-works carried out.

Terrace Gaol—A new 1in. gas-supply was installed in Gaoler’s house and matron’s quarters,
A renewal of the sanitary fittings was effected in the male and female quarters. Repairs were effected
to the * 1deal > hot-water boilers.

Addington.—Fire-extinguishers were installed, and general repairs to the electric-light system
were carried out.

Templeton.—The erection of the west cell-range was completed, and the plastering of the
interior 18 proceeding. The excavations for the east cell-range and kitchen block were completed,
and both buildings are now in course of erection. The plastering of the cottage is proceeding. A
geptic tank was constructed. The temporary buildings were wired for lighting.

PoLICE-STATIONS.

Aratapu.—Painting, papering, and renovations were effected.
Dargamille.~-A new water service and new bath were installed.
Hohoura.—A new police-station and outbuildings were completed.
Kaitaia—Wire entanglements were erected at this office, and repairs were effected to fence.
! , constable’s residence, and the lock-up, together with all
outbuildings, were painted. Electric light was installed, new range put in constable’s quarters, and
fire appliances were installed.
Newmarket.—The interior of residence and office have been renovated, and all exterior woodwork
painted.
Pukekohe Police-station.—The whole of the interior of the sergeant’s residence has been papered
and painted and gencrally renovated. Electric lighting has been installed throughout the building.
Hamilton.—Owing to evidence of the borer it was found necessary to renew the under-timbers
throughout the l)u11dln«r and veranda, and new flooring and weather-boards were put in where affected.
Thames —Extensive alterations and additions to building have been carried out, comprising the
erection of a new bathroom and complete hot-water service, fire-escapes, new porch and partition,
repairs to roof-spouting, serimming and papering new partitions, and painting of roof, and all external
and internal new woodwork.
Wairoa.—New residence erected and completed. Three additional tanks erected.
(fisborne.—Padded cell fitted up, and various maintenance-works carried out.
Joknsonville.~~Drainage system and gas service were installed.
Wellington South.-—Cast-iron enamel bath was fixed, two rooms were papered, and repairs were
effected to the guttering and sanitary fitbings.
Lincoln.—A contract was let and completed for repairs and renovations to this building.
Rangiora.—-General repairs and drainage-work were done by contract.
Southbridge.—Hxtensive repairs and renovations were carried out at this building under contract.
Oamaru.-—The contract let in October, 1917, for a new police-station is still in hand.
I'nvercargill.—Contract let for installing electric light is in hand.

Mexntarn, HospiTals.

Tokanuwi Mental Hospital : Unit No. 5—The construction of this unit was started at the beginning
of the year and is now practically completed. The building, which is of wood, comprises two large
dormitories and one small one, also large day-room with double fireplace in the centre. Adjacent to
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the day-room on the eastern side are twelve single rooms for patients ; on the western side are the
nurses’ quarters, consisting of six single-bed rooms, also storeroom, scullery, and all kitchen con-
veniences. Leading off the day-room, patients are provided with extensive lavatory and bathroom
accommodation.

Porirua.—Repairs were effected to the malthoid roofs. Electric light was installed in the doctor’s
cottage. The installation of the new drainage system was commenced early in the year and is still
proceeding.

Sunnyside.~The Vigilant automatic fire-alarm system has been installed.

NATIVE SOHOOLS.

Plans and specifications were prepared for additions and renovations to the Te Araroa, Tikitiki,
Waiorongomali, Reporua, and Tuparoa Native Schools, and work in each case has been completed.

EpucaTion.

Boys’ Training-farm, Stoke—The whole of the buildings, outbuildings, shops, stables, &o., have
been fitted with electric light, the current being supplied by the Waimea Electric Supply Company.

Special School for Girls, Richmond.—The ground round the front and side of two Cottage Homes
has been regraded and drained. Drainage for a length of 12 chains was laid down from the end of the
existing drainage to carry the water to the foreshore.

Swmner School for the Deaf~ General repairs were carried out. A new dormitory was built by
contract.

DerENCE DEPARTMENT.

At the Ruakura Bxperimental Farm two buildings are in course of erection, both of wood, for
the use of returned soldiers requiring instruction in agriculture. One of these comprises thirty-two
cubicles, thirty of which are sleeping-quarters for men, and one for a cloak-room, and one contains
the boiler which provides hot water for baths, &c. The second building comprises a kitchen complete
with pantry, servery, scullery, meat and vegetables store, and coal-bunker. Attached to this kitchen
is a dining-room, also a recreation-room, and a laundry for the use of the soldiers is being erected.

In Wolhnﬂton extensive officc accommodation is under construction for the War Expenses and
Pay Branch of the Department. The building is a two-storied temporary structure, but the internal
accommodation and furnishings are of a very convenient type, and are really the best Government
offices so far as light and conveniences are concerned in Wellington. The building isfheated with an
“ Ideal " hot-water service.

At Hanmer Military Hospital the following buildings were erecbed —Staff quarters—a building
104 f6. by 20 {t., with all sanitary conveniences; a massage-room, 50 {t. by 20{t., with baths and
conveniences ; library and pack-store fitted with all necessary lockers and shelving, for vse as a library
and store. Kxtensive repairs were carried out at the Hospital owing to the damage done by heavy
snow and frost, which caused the water-mains to burst and guttering to break down. Ilectric
lighting was installed at the Hospital staff quarters, massage-room, Red Cross workshops, electrician’s
cottage, and pack-store. A Red Cross workshop for basketmaking and carpentry was erected,
and the necessary benches and fittings constructed. A five-roomed cottage with all con-
venicnces has been erected under contract for the use of the electrician in charge of lighting at the
Hospital. Contracts have been let for the following additional works : Medical inspection and
ordnance store, soiled-linen room, operating-theatre, Red Cross workshop, and a Y.M.C.A. building.
A building was removed from Featherston to Hanmer and re-erected to serve as a cinema- -hall, and
accommodation provided for vocational training. In addition to these works drill-halls throughout
the Dominion have been efficiently maintained on behalf of the Department concerned.

Many other works of a winor nature, too numerous to mention, and which included renovations,
installations of lighting, water-supply, drainage, &ec., have been carricd out on tehalf of various
Departments, in addition toswhich furniture has been supplied to all Government offices throughout
the Dominion.

JoHN CAMPBELL,
Government Architect.

6—D. 1.



D.—1. 42

APPENDIX D.

ANNUAL REPORT ON ELECTRICAL WORK AND POWER-SUPPLY
UNDERTAKINGS, BY THE ACTING CHIEF ELECTRICAL ENGINEER.

The Acmine Crigr Frworricar Bneiveer to the Hon. the Mivister or PusrLic Works.
SR, .

I have the honour to submit the following report on the existing electric-power installations
of the Dominion in service on 31st March, 1919, for public electric supply and controlled by the
Department under the regulations issued under section 2 of the Public Works Amendment Act, 1911.
The table herewith is a complete list of such installations. Of the total of sixty-six distributing
authorities taking energy from fifty-four plants the sources of energy are as follows :—

Capacity. . Proportion

. Number. Kilr())wat/{s. peFCent.
Water-power . .. .. Lo26 24,307 55-4
Steam-power . . .. .. 8 15,022 34-2
(tas-engines .. .. .. R 2,280 52
Oil-engines . .. . .3 2,290 52
Bulk supply .. .. . oo 12 {No generating plant.)
Totals . . .. 66 43,899 100-0

Out of the total installed capacity thus more than one-half already consists of water-power, about
one-third of steam-power, and only 5 per cent. each of gas- and oil-engine power.

Owing to the large number of isolated power-stations the total capacity was not efficiently used,
as each station has had to maintain its own standby provision. The sum of maxima outputs from
the whole of the stations was only 27,996 kilowatts, thus leaving a margin of 15,933 kilowatts, or
36-4 per cent., as standby provision. With a completely interconnected system 10 to 20 per cent.
would be ample provision fm this purpose, thus indicating the large economy of plant which will be
possible as the general interconnected system of the Domlmon 18 bu]lt up.

With rogmd to the authoritics operating the various installations, they are classified as follows -

AATAC. B I on

Number. P ek cent
Government Departments .. .. o2 8,700 ‘ 19-8
City Councils . . . o4 17,250 39-3
Borough Councils .. . .. .. 39 6,628 151
Town Boards - .. .. .. 8 442 1-0

Jounty Councils . . o2 (Bulk) ..
Rlectric-supply companies .. 9 2,079 4-8
Industrial unnp&me s (Wairua Falls powcr houSP) 1 2,500 57
Mining companies (Horahora Rapids power- .

house) .. .. .. R | 6,300 143
Totals . . 66 43,899 - 100-0

Thus, apart from the Waihi Gold-mining Companys plant at Horahora Rapids (6,300 kilowatts),
which has since been purchased by the Government, there is only 10-5 per cent. of the installed
electric-power capacity in the hands of private companies, and 55-4 per cent. in the hands of the local
authorities.

The 54,926 consumers of electricity are distributed as follows :—

Number of Proportion

Consumers, - per Cent.
4 cities . . . .. .. .. 32,665 59-5
39 boroughs .. .. .. .. .. 16,812 306
2 Government Dep artmonts .. .. .. .o 1,047 1-9
11 electric-supply companies .. .. . .o 2,304 42
8 Town Boards . . . e o 848 15
2 County Councils .. . . . .. 1,250 2:3
Totals .. .. .. b4,926 100-0

From this it is obvious that the benefits of electmc supply are so far confined almost entirely to
the cities and larger borough centres. In addition to those classed under cities and boroughs, one
of the Government, Departments (Tourist Department, Rotorua), seven of the electric-supply companies,
and the greater portion of the two counties Waimairi and Heatheote, supply what are practically
suburban areas, and there are thus probably less than 1 per cent. of the total number of consumers
located in farming or country districts. Farm supply is the sphere in which the greatest advantages
will ultimately be obtained from electric power, and the future installations should he developod
generally along such lines as will meet this special demand.

Owing to war conditions the capacity of the power plants has not increased during the past three
years in proportion to the demand, which, owing to the steadily rising prices of fuel has been very
insistent. But since the Armistice practically all the}supply authorities are providing for extensive
increases in their installed capacity, and the demand for the development of the water-power is
especially urgent.
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RreuraTions ror ErrcTric LinNms.

Revised regulations for the control of electric lines have been drawn up after very exhaugtive
investigation which has extended over the whole year. Owing to the rapid evolution which is taking
place in the development of clectric supply this matter has b(en given very careful attention. The
British precedents are not as useful as would otherwise be the case owing to”the fact that in Great
Britain electric supply is practically limited to the citics and industiial arcas, whereas in New Zealand
it is found that most profitable use of electrical energy can be made on the farm and in the country
districts. The regulations have been amended especially to meet these circumstances, and it is
expected that extensive use will be made of light overhead country lines for supplying the farms and
dairies throughout the districts in which electric supply is available.

Licenses ror ELmcTric LINES. :
Licenses were issued during the year for the following electrical-supply installations: HKyre
County ; Kaiapoi Borough ; Rangiora Borough ; Dunedin Clty Couneil (amending) ; New Plymouth
Borough (amending) ; ()'[)()tlkl (/ounty (pot'mon) i and for seven private installations.

Insprcrion or Krecrric Linws.
Owing to shortage of staff due to the war only one officer has been available during the year for
routine mspe(tmn wmk but this has been carried on as [ully as was possible under the circumstances.
LAWRENLL Birks, B.Se. M.Inst.C.E.,
Acting Chief Llectrical Engineer.

ELECTRIC-SUPPLY STATIONS OF NEW ZEALAND.

Capacity in Kilowatts.
Place. Authority. Population, | Consumers. Power. ———e -
Installed Maximum
) Load.
N ortk 1 9lcmd. -
Auckland City | 64,951 2,696 | Steam .. 5,650 3,750
Bull’s Private | 483 118 | Gas 26 18
Devonport .. . Conpany . 7,613 400 | Gas 240 130
Eketahuna .. Borough o 754 194 | Gas 65 29
Feilding Borough ol 3,438 611 | Oil 150 120
Gisborne Borough 9,174 1,364 | Oil . 300 ..
| Steam .. 350 336
Hamilton Borough . ‘ 7,538 374 | Steam .. 180 150 .
Hastings .. Borough P 7,918 1,650 | Oil 360 340
Havelock North Town Board 870 50* | Bulk .. .. .
Hawera Company .o 3,315 400* | Water .. 405 242
Huntly Town Board .. ‘ 1,535 220 | Steam .. 225 40
Inglewood .. Borough 1,199 380 | Water .. 120 149
Kaponga Town Board P 897 73 | Water .. 45 38
Mangaweka Town Board .. | 390 90 | Water .. 35 24
Martinborough Town Board o 725 170 | Gas 27 30
Napier Borough P12,704 926 | Gas 490 503
Ngaruawahia Borough 950 184 | Gas .. 70 30
New Plymouth Borough 8,704 2,107 | Water .. 740 542
Ohakune Borough 1,371 140 | Water .. 120 43
Opotiki Private 1,073 210 | Gas 36 40
Pahiatua Borough 1,300 38 | Gas .. 35 14
Patea .. Borough 1,010 120 | Water .. 90* 5%
Pukekohe .. Borough 1,533 120 | Gas .. 75 84
Raetihi Town Board 508 135 | Water .. 60 40
Rotorua Government 2,845 714 | Water .. 200 200
Stratford Borough 2,713 860 | Water .. 90 .
ol .. 145 160
Taihape Borough 1,927 412* | Water .. 100 103
Tauranga Borough 1,685 420* | Water .. 160 150
Te Aroha Borough 1,452 402 | Water .. 90
Gras 60 .
’ oil 180 65
Te Kuiti Borough 1,982 117 | Gas .. 185 85
Thames Borough 3,273 830 | Water .. 100 ..
oir .. 105 214
Waihi (Horahora) Company .. .. Water .. 6,300 3,000
Wairoa . Borough - 1,530 250 | Gas .. 56 56
Wairua Falls Company . .. | Water .. 2,500 1,375
Waitara Borough 1,422 267 | Gas 82 . b6
Wanganui .. Borough 14,380 12 | Gas .. 375 227
Waverley Town Board 625 70 | Water .. 30 8
Wellington . . City 73,305 16,520 | Steam .. 4,800 3,399
Whangarei .. Borough 3,294 500% | Bulle
Totals 249,946 34,044 25,452 15,864

7—D. 1.

* Figure assessed, returns not to hand,
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. ELECTRIC-SUPPLY STATIONS OF NEW ZEATAND—Cconiinued.

‘  Capacity in Kilowatts.

Place. ' i Authority. Population. | Consumers. Power. - .

, Maximum
Installed. Toad.

South Island.

Akaroa .. .. | Borough .. 540 77 | Water .. 30 30
Ashburton .. .. | Company . 2,808 523 ] Gas .. 240%* | .
. ' (071 240%* 182
Bluft .. .. | Borough .. 1,823 241 | Steam .. BO* HO*
Brightwater .. \ Company o 872 350 | Water .. 45 ..
i Gas .. 35 45
Lake Coleridge . ~ Public Works De-y . .. 333 \ Water .. 6,000 ..
partment Steam .. 2,500 |- 5,900
Christchurch o) Gty L .. | bb,860 6,124 | Bulk . ..
Waimairi .. | County .o 11,914 873 | Bulk
Heathceote .. | County o 8,277 377 | Bulk
Lyttelton .. | Borough o 3,766 74 | Bulk
Sumner .. .. | Borough . 2,287 225 | Bulk
Woolston .. | Borough .o 8,990 200 | Bulk
Riccarton .. | Borough . 2,890 200 | Bulk
Spreydon .. | Borough .. 4,289 220 | Bulk
Kaiapoi .. .. | Borough .. 1,560 291 | Bulk
Tai Tapu .. | Company . 814 103 | Bulk .. ..
Dunedin .. o City .. - .| 68,716 7,325 | Water .. 6,000 | ..
ol .. 800 4,860
Gore .. .. | Borough .. 3,651 350% | Water .. 150 120
Havelock .. .. | Town Board .. 290 ' 40 | Water .. 10 ..
0il . 10 10
Invercargill - .. | Borough .. 1. 22,000 1,103 | Steam .. 930 460
Kaitangata | .. | Borough .. 1,681 2 | Steam .. 50 40
Hokitika .. .. | Company .. 2,238 Ni Water .. 700 Nil.
Mataura .. .. | Borough . 950 140 | Water .. 75 20
Oamaru .. .. | Borough . 5,140 215 | Water .. 100 74
Picton .. .. | Borough . 1,121 226 | Gas .. 40 ..

' Water .. 12 49
Reefton .. .. | Company .. 1,900 200 | Steam .. 112 88
Timara .. .. | Borough .o 12,238 948 | Gas .. . 100 .

, Steam. . . 175 184

Winton .. . .. | Borough . 586 122 | Gas .. 43 20

Totals .. . 217,101 20.882 .. 18,447 12,132

Totals for New Zealand .. 467,047 | 54,926 .. . 43,899 27,996
) |

* Figure assessed, returns not to hand.
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LAKE COLERIDG HYDRO-ELECTRIC-POWER SUPPLY.

. The year under review is the fourth year of operation. From its commencement the plant has
opumtcd under war conditions, and the outstanding event of the year has been the cessation of the
war in November last. This was immediately followed by the influenza epidemic, which seriously
threatened the continuity of service. Iarlier in the year the worst snowstorm recorded in Canterbury
was experienced, resulting in a serious interruption of service and a temporary isolation of the power-
house. 1n spite of thosc unprecedented experiences and the abnormal war conditions, the financial
results of operation have shown satisfactory progress, the revenue of £37,324 exceeding intercst and
operating charges by £4,494. Depreciation reserve at the rate ol 2 per cent. on the capital outlay
18 provided for by btdtutt‘ amounting to £7,329. The revenue, therefore, does not yet provide for the
whole of the charges, but normal dcvolopmcnt has not been pos&bk under existing conditions. The
non-arrival of new phnt ordered two years ago has indefinitely extended the period during which heavy
capital charges are being paid on portions oi installed plant which cannot yet earn Lhu1 share of
revepue. Under the urcumstanccs, therefore, the financial position may be considered satisfactory.

2. Capital Outlay.—-The capital outlay at the end of the year was £403,156, as compared with
£389,754 at the end of the previous year. Details ()i capital expenditure are shown under various
heads in Table A.

3. Fonancial Resulls of Operation.—Detailed results of financial operation and load output arc
given in Table B, which shows an increase of 8% per cent. in the power-house maximum load during
the ycar, and a 22-per-cent. increase in the units output ; while the total cost per kilowatt sold and
per unit sold continue to show a satisfactory decrease.

The working-costs for the year are compared in detail with those of the previous year in Table C
These tables give only the expenditure and revenue to the-Department, but the full statement of the
Lake Coleridge undertaking should include the activities of the local bodies who purchase from the
Department and administer their own supply systems.  An examination of the statements of all the
distributing bodies connected with Lake Coleridge produccs the gross financial results given in
Table D, thc figures being correct to within a very close limit. From the table it will be seen that the
23,387,646 units sold last year to wholesale consumers (subject, of course, to ordinary distribution
losses) cost them £87,787, or an average of 0-9d. per unit; or, allowing a loss of 20 per cent. in
retailing, 1-126d.; as against 1,260,725 units sold at an average price of 3-7T4d. per umit in 1914—
the last complete year of operation of the City Council steam generating plant now superseded by the
Lake Coleridge scheme.

4. Bztenswons.—The additions to the plant at the power-house are still delayed as a result of war
conditions. - Preparations for the installation of the fifth unit have progressed to the extent of
providing the necessary foundations, draught-tube, and tail-race, but waxr conditions in England
continue to delay the completion of the generator and pipe-line.

The 11,000-volt distributiongsystem hasgbeen increased during the year from 60} miles to
655 miles, all main feeders being in duplicate. The Department’s 3,000-volt reticulation has been
increaged by half a mile during the year, making a total of 10} miles. Six additional transformer-
stations have been crected by the Department during the year, represcnﬁmg a. further installed
transformer capacity of 200 kw. Five additional wholesale consumers were also connected up
during the ycar, making a total of thirty-seven wholesale consumers, exclusive of local bodies.

1n connection with local-body reticulation, an outstanding feature is the extent of street-lighting
now installed, more particularly m country districts previously considered outside the range of such
advantages. The total number of street-lamps now installed is 3,168,

5. Connected Load.—The total -connected load (Table F) shows an increase for the year of
3,202 kw., making the present total connected load 23,189 kw., an increasc of 16 per cent.  This
was supphed without exceeding a4 maximum load on the Addingtongsubstation of 5,340 kw., The
relation between the connected load and the maximum load necessary to supply it was “therefore 4-34.
This diversity factor indicates that with the nature of load met with in Christchurch district the use
- of energy by consumers at different periods during the twenty-four hours makes it possible to supply
a given amount of electrical equipment with a plant capacity of less than one-quarter the aggregate
of the load connected. This diversity factor of over 4 compares very favourably with that on similar
plants elsewhere.

6. Plant-operation.—The general operation of the plant during the past year, apart from the
snow and epidemic, which are referred to separately, has been characterized by the need of continued
restriction of load, and the running of the whole plant during day hours without having available a
sparc generator--any attention required to operating equipment being done a¢ night or on Sundays.
in 51)1Lb of this inability to lay oif a machine for repairs or overhaul, the whole plant has operated
satistactorily, and no troubles arising from this circumstance have been experienced.

The transmission-line insulators continue to give a considerable amount of trouble, but it is
satisfactory to note that up to the present no insulator whicki has been pub up as a replacement has
tailed, indicating that the method now adopted of drying out and varnishing the joints, and carefully
testing, has made it possible to eliminate tdulty insulators before they are put into service.

Apart from that due to the snow, no interruption of service of more than a few seconds has
oceurred during the year. The total 1nbuldb01 replacements during the year were eighty-four, or
L4 per cent. on “the number of insulators in service.  Frial lots of new isulators purchased during the
year showed a marked improvement in the design and manufacture since the original purchase for
the Lake Coleridge line was made. A considerable number of insulator troubles have been traced
to the effects of balk from gum-trees. An endeavour to deal with this trouble by the removal of trees
has resulted in a certain atmount of opposition. The matter is, however, a vital one, directly affecting
continuity of service. :
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7. Water-storage—The rainfall records taken at the power-house show the fall has been well
maintained. Tt is, however, upon the snowfall on the hills rather than the rain that the lake-
supply depends.  The lake-level during the year under review fell lower (2 f6. 9 in. below normal) and
rose less rapidly than duting the previous year, but in December reached a height of 1,668:6 ft.,
or 11t. above normal. The laké-levels since commencement of operations are shown in the curves
attached.

The average consumption of water during the year ended 31st March, 1917, was about 80 cusecs ;
during the year ended 31st March, 1918, 90 cusecs ; and during that ended 31st March, 1919, 100 cusces.

8. Snowstorms. - On Sunday, 30th June, a heavy fall of snow occurred throughout Canterbury.
At the power-house a depth of 2ft. was recorded, and the district from Coalgate and Hororata
to the power-house was for several days impassable.

At 2.50 a.m. on Monday, lst July, the south transmission-line failed, and at 7 a.m. on the same
day the north line failed, services being completely interrupted till 4.27 p.m. that day, when the south
line was again pust into scrvice.  Supply from the tramway plant was available during this interruption.
At 7.18 on the Monday cvening, the north telephone-line being already out of service, the south
telephone-line and the public telephone-line both failed, completely cutting off communication with
the power-house.

At 1040 a.m. on Tuesday morning, 2nd July, the south power-hne failed, the north power-line
being still out of service. All power and all communication with the power-house was thus cut off.
No material damage was done to the power-lines, but-both of the transmission-line telephones as well
us the public line were extensively damaged. Without communication with the power-house it was
impossible to put power on the lines. Strenuous endeavours were made to reach the power-house,
but for three days without success.  Finally, Boris Daniel, a youth employed at the substation, reached
the point on skis, and there met a party from the power-house consisting of Messrs. Blackwood, Swaney,
and Peach, who had with great difficalty made their way through on horseback. Communication
wus then established by using one of the power circuits as a telephone-line. Several insulators were
replaced, and service on the south line restored at 10 p.m. on Thursday, 4th July, after a complete
interruption of service of fifty-nine hours. During this period a partial service wds maintained by
the Tramway Board’s steam plant, and all essential industries kept going. ‘

Three weeks later, on Sunday, 2Ist July, a sccond severe snowfall was experienced, on this
oceasion chiefly in the ¢ty and suburbs. No total interruption to supply took place, but very
cousiderable trouble was experienced with all the local 11,000-volt feeders. -

These two cxperiences gave rise to many suggestions, but the circumstances were altogether
unprecedented and unlikely to recur. No serious omissions or inherent weaknesses were disclosed,
and in spite of the very serions nature and extent of the * shutdown,” public confidence in the
reliability of the supply has not apparently suffered. The main difficulties were those of communication
and transport over deep snow too soft to bear. Both of these difficulties have been provided for in
case of a recurrence.

9. The Lpidemic—In November, 1918, the settlement at the power-house, in common with the
whole Dominion, suffered severely from the influenza epidemic. Situated within easy reach of the
city by car in the case of sickness or emergency, no special provision for dealing with sickness had been
previously required. The disease in its worst form appeared in the village at a time when the city
epidemic was at its height and medical or nursing aid was almost unobtainable. The settlement
suffered with exceptional severity. Among fifty adults and thirty children there were forty cases of
influenza, seven being of the pneumonic type. On the 22nd November, during the first days of the
epidemic, when the trouble was spreading rapidly, Mr. McKcown, the Department’s car-driver,
succumbed to double pneumonia and was buried near the village, the plot having since been set apart
and suitably railed off. The epidemic also seriously affected the staft in Christchureh, involving the
Joss of a valuable officer in Mr. W. H. Brook, who since the commencement of the works had carried
out the duties of distribution foreman. The plant was kept running with a minimum of staff and a
fortunate freedom from operating trouble. :

10. Electric-storage-battery Vehicles.—The combined circumstances ol cheap hydro-électric power

and level country ensured the development of this use of electrical energy in the Christchurch district. -

The number of vehicles continues to increase, the total now being thirty-three. Several private
charging-stations have been installed, and the City Council has completed the erection and equipment
of a charging-garage capable of accommodating fifty vehicles. In addition te the usual commercial
vehicle, there are now several private cars of this type in the city. This class of business, taking
power only at nighty is not affected by shortage of power, and is capable of very much further
eXpansion.

11. Special Industrial Developments—Of the special industrial developments associated with a
supply of cheap hydro-clectric power which have taken place during the year, the position is as
follows :— .

(@.) lron oxide for paint, prepared electro-chemically from waste sheet iron such as empty
tins, &e.: This industry has now been established on a commercial-basis, and the
paint s being successfully marketed. »

(b.) The electrolytic manufacture of oxygen gas has proved a definite commercial success.
The oxygen is produced by direct electrolysis from water, the hydrogen so far not being
utilized, but processes are under contemplation for using this gas in connection with
the recovery of lower-grade oils and in soap-manufacture.

(¢.) Steel-smelting : The ferro-concrete building for the works is nearing completion, and
the bulk of the electrical equipment has been delivered. The installation of this 6-ton
1,200 kw. Heroult steel furnace by a New Zealand company is an enterprise of con-
siderable magnitude and interest, and marks an important step in the country’s indus-
trinl and electrical development.
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(d.) Freezing for the Canterbury ¥rozen Meat Company (night power only) : The substation
at the works is completed and ready for service, but the company have not yet obtained
their plant.

(e.) Lyttelton Borough water-supply pumping : Two 80 h.p. motors, superseding suction-gas
engines, have now been installed, and arc regularly driving the pumps for night load
only.

The two electro-chemical industries— carbide and caustic-soda manufacture—more directly
resulting from war conditions have not survived competition with the imported article, which has
again become available since the ccssation of the war. Both enterprises experienced many initial
difficulties, but both succeeded in turning out a sample product of satisfactory quality. In cach casc
the plant had all the inherent: disabilities of small experimental equipments. Therefore, though it is
still a question whether such industries can be successfully established in this country, the failure of
these particular attempts is by no means a conclusive indication that their local devdopment is
impracticable.

12. General.—As a result of the rapidly extending appreciation of the value of hydro-electric
supply, and more particularly as a result of the present acute coal-shortage, the demand for supply
from the Lake Coleridge system has been continually inereasing during the year. Unfortunately,
this increased demand has occurred simultaneously with the enforced restrictions of output due to
non-arrival of plant ordered over two years ago for extensions. This has embarrassed the Department
and caused disappointment, to prospeetive power-users, and in many ways has resulted in a substantial
delay in the development of the scheme. In spite of these unfortunate (iwu]nqhmces, howaver, the
present lmited development of the Lake Coleridge scheme has proved an economic asset of national
as well as local haportance, the power-output for the year from Addington substation representing
at & moderate estimate the equivalent of 100,000 tons of coal.

A number of local l)odles have taken action under the Klectric Power Boards Act providing lor
the formation of special Boards to take supply in bulk from the Department and administer the local
reticulations.  Stimulated by the activity of the Canterbury Progress League, local bodies in all parts
of Canterbury arv carrying out preliminary investigation into tho I)Oh%lbll]tl(‘% of their districts.

The route of the 686, 000-volt transmission-line to Timaru has been surveyed in detail, and routes
scleeted for extensions to the 11,000-volt feeders.

During the vear under review nine employees have returned from active service and have resumed
their duties with the Department, leaving about thirteen yet to come back. Two other returned
soldiers are now in training, and every effort is being made to give such training where possible. In
general, the past year has been one of exceptional civeumstances- -in each case with a tendency to
affect adversely the development of the scheme. But the year closed with satisfactory indications
that these disabilities are passing, and a period of vigorous development may be expected.

Lawrgince Birks, B.Se., M.Inst.C.E., M.I.LE.K.,
Acting Chief Klectrical Engineer.

TABLES.
TapLe A—Dgrains or CapiTAL OUTLAY.
Clapital Outlay.
Item. e Inecrease.
31st March, 1918, | 315t March, 1919,
o . — e - —_ — e —— - . ‘ ——g e e — —
£ £ £
Land, roading, and fencing .. .. .. 17,250 17,386 136
Tunnel and headworks .. . 94,390 98,421 4,031
Power-house and machinery .. .. . 70,976 72,860 1,884
Staff village .. oot 11,333 12,215 882
lmmnusslon lines .. . .. .. 52,884 52,882 Decrease 2
/\ddmg_,ton distributing- stdtmn .. . 22,510 22,502 | Decrease 8
Primary distribution .. .. .. 38,451 41,813 3,362
See ()llddly distribution 24,371 23,734 Decrease 637
Service transformers and metor% .. 11,627 11,848 221
Motor vehicles and loose equipment .. o 3,988 4,466 478
Telephone-lines . 1,815 1,828 13
Office furniture .. . .. 93 105 12
Survey, engineering, and (mnural expenses . 25,746 28,532 2,786
Interest during constructlon .. .. .. 14,320 14,564 244
Totals .. .. .. 389,754 403,156 13,402
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TasrLr B.— Orerating REsuLys.

Results of Operation.

Capital outlay
Costs—
Working-costs
Interest, 4 per cent.
Depreciation, 2 per cent.
Total costs ..
Revenue-—
ity Conneil
Tramwavs
Wholesale consumers
Retail consnmers
Miscellancous ..
Totul vevenue .
Maximum load (kilowatts)- -
Power-liouse
Substation
City Couneil
Tramways
Output (units) - -
Power-house
Substation
Sold (units)
City Council
Tramways .
Wholesale consuniers
Retail consumers
Total units sold
Liosses—
Transmission losses
Percentage ..
Distribntion losses
Peveentage .. .

Average weekly load factor (percentage)--—

Power-house
Substation
ity . ..

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

Capital chargos—
Per kitowatt (power-house maxinnum)
Per kilowatt (substation maximum)
Per unit generated
Per unit sold

Total cost—
Per kilowatt, (power-liouse maxinum)
Per kilowatt (substation maximun)
Per unit generated
Per unit sold

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

\
{
1
f

First Year,
ending

" March, 1916.

£320,530

£9,383
£11,398

£5,386
£26,167

£6,200 ¢

£1,623
3T
£2h8
0,518

1,372
1,220

1,020

4,860,260
4,128,252

3,417 040
500,801
76.926
3,994,767

152,028
15:0

. Second Year,

ending

. March, 1917.
i .

133,465

32

443
43-3

390

£6-80

£7-70

0-46d.

0-56d.

£12-20
£13-70
0-83d.
1-01d.

£19-00
£21-40
1-29d.
1:57d.

£6-20
£7-00
0-420d.
0-512d.

£366,984

L£12, 889
£13,743

£6,078
£32,710

£8.500 |

£3.962
£6,5H59
£H83
£750
£20,7564

4,366
3,900
1,600
1,700

14,774,960
12,934,230

6,137,110
3,162,583
2,175,268
190,000
11,664,961

1,840,730
12:5
1,269,269
9-8

529
531
192

£2-95
£3-32
0-208d.
0-265d.

£4-55
£5-08
0-322d.
0-410d.

£7-50
£8-40
0-530d.
0-675d.

£4-75
£5-30
0-337d.
0-450d.

| Third Year, | Fourth Year,
‘ ending ending
March, 1918. i March, 1919.
!

£389,754  £403,157
£14,449 £17,138
£14,871 £15,692
£7,013 £7,329

L 86,333 i £40,159

i

LOL11,338  £13,556
| £7,024 £6,8805
£10,801 - £11,090
£1,912 £1.,529

! £1.014 £1.264
£32,092 £37.524
5,438 | 5,900

4,800 - 5,340

2.260 2,625

1,660 1,580
22,403,660 ' 97,495,790
20,539,430 24,548,554
9,183,700 10,886,290
5,634,403 | 5,485,370
4,719,283 | 6,770,488
307,290 245,398
19,844,676 . 23,387,546
1,864,230 | 2,947,166
83 . 107

694,754 | 1,161,00

34 47

530 59-1

58-4 584

51-8 52-6

£2-66 £2:90

£301 £3-21
0-155d. . 0 149d.
0-175d. 0 176d.
£4-04 £390

£456 | £4-31
0-234d. 0-201d.
0-265d. - 0-236d.
£6+70 £6°80

£7-57 £7-52
0-389d. 0-350d.
0-440d. 0412d.
£5:90 £6-32
£6-69 £7-00
0-3444. 0-326d.
0-3884. 0-383d.
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TABLE (.- WORKING-EXPENSES.

The operating or working costs for the year compared with the previous year were as follows :—

1918, 1919,

Tixpenditure. ; :

i Cost. 1 Per Unit sold. Cost. Per Unit sold.

£ | d. £ | d.
Gleneration .. .. . ‘ 3,737 ] 0-045 4,760 0-049
Transmission .. o 2,195 l 0-027 3,046 0-031
Main distributing- qmtlon .. L 1,884 | 0-023 2,173 0-023
H.T. distribution .. .. . 1,820 ’ 0-022 1,648 0-017
I.'I'. distribution ‘ 268 | 0003 619 0-006
Stand-by plant . .. 1,104 i 0-013 1,668 0017
Management and general expenses . ‘ 3,441 ! 0-042 3,224 0-033

Total working-expenses .. 1 14,449 | 0175 17,138 0-176 -
|

Of the -above increase in operating-expenses, £850 is due to the snowstorm in July, 1918.

Tasre D.—Gross Fivancian Resvnts or DistrisutioN or ENErGY, YEAR BNDED 31sT MarcH, 1919,

. . 3 g
sg | . e g w2 | 884 £ l Balance,
[T s @ S - Q ., = |
Distr Iuting Authority. 22| G | 8BS | mE %g 8 mtorest. 5F . T | -
@ @ a— £~
;8 & é o ggg ‘ e g } Profit. | Loss.
\ b
| £ 0 £ £ £ £ £ £ £ £
Public Works Department .. - .o 333 403,150 20,459* 17,138 (15,602 | .. | 7,329 | .. |2,835
Christchurch City Council .. .. 6,124 286,175 53,443* 11, 754% 13,716 (11,390 | .. |14,327 12,256 . ...
Waimairi County Council .. .. 1 873 | 36,225 4,387 | 1 231‘[‘ 1,208 | 1,948 . .. .
Heathcote County Council .. N 377 9,850 | 1,989 9261 456 446 | 77 .. 84| ..
Lyttelton Borough Council .. o 74 | 4,050 669 3201 141 203 .. o 4
Sumner Borough Council .. .. 226 5,893 1,105 3771 236 201 | 60 118 | 113 | ..
Woolston Borough Council . . .. 200 7,515 1,061 4271 218 333 70 .. 13
Riccarton Borough Council .. ..o 200 4,600 1,157 3841 308 200 | .. . 265
Spreydon Borough Council .. ..l 220 6,108 949 358§ 146 300 | 60 .. 86
Kaiapoi Borough Council .. 201 4,126 1,498 6103 168 187 . . 533
Tai Tapu Dairy Company .. .. 103 | 5,100 1,070 469:{, 250 250 | .. . 101 |
Totals . .. i 9,020 (772,798 ‘87 ,787 ‘1() 865 1 ! | 267 ‘2] ,774 ‘3 451 ‘2 ,839

* After deducting amount of sales to other distributing bodies.

f Paid partly to Public Works Department and paltly to Christchurch City Council,
1 Paid to Public Works Department.

§ Paid to Christchurch City Council.

TaBLE E.—NUMBER OF STREET-LAMPS INSTALLED AS AT 31sT MarcH, 1918 AND 1919.

— At 31st March, 1918. | At 31st March, 1919. Increase.
Christchurch City Council .. .. 1,712 1,737 25
Waimairi County Counecil . .. 386 407 21
Lyttelton Borough Council .. .. 1 - 104 90
Woolston Borough Council o . 121 122 1
Sumner Borough .. .. - 28 78 50
Spreydon Borough .. .. .. 133 150 17
Riccarton Borough o .. . 132 132 ..
New Brighton Borough .. . .. 63 130 67
Kaiapoi Borough . .. . 58 60 2
Heathcote County . . . 182 192 10
Eyre County .. . .. . 5 6 1
Halswell County . o . b 5
Tai Tapu Dairy Compfmv .. .. 4 4 ..
Paparna Countyj e oo . 41 41
Totals 2.843 3,168 325
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TaBLe F.—Torarn coNnnneTED Loap v Kinowarrs.

— Light. Heat. i Power, Total.
]
Direct Public Works Department wholesale con- |
sumers—-
Tramways (car-notors, &e.) . ‘ 85 4,110 4,195
Freezing-works (3). . . 7 6 1,594 1,672
Flour-mills (3) i 3 232 235
Dairy factories (2) .. .. .. e 4 2 92 98
Quarry .. .. . 1 1 123 125
Tanneries and 1(llmongeues &( 6) .. .. 27 4 713 744
Seed-cleaning (3) .. .. .. .. 3 1 108 112
Brick-yard .. .. .. e .. .. 78 78
Railway workshops o . o 25 . 53 78
Harbour Board .. o . . 37 .. i 99 136
Institutions (8) .. .. .. .. 90 105 ¢ 98 293
Soapworks .. . .. . 3 .. 7 10
Sawmill .. .. .. . .. . . 22 22
Bacon-factory o . .. . 1 15 15 31
Woollen-mill . . . . . . 4 4
Carbide-works . .. . . . . 100 100
Caustic-soda works .. .. . . .. 43 43
Aviation company .. .. .. .. 6 9 6 21
357 143 7,497 7,997
Local authority reticulations-~
Christehurch City Couneil .. .. 4,003 2,800 6,062 | 12,865
Waimairi County Council (Hl]lmoﬂ(‘n) .. 20 13 4 37
Rieccarton Borough Council . .. .. 31 42 43 116
Lyttelton Borough Council .. .. .. 41 18 4 133
Sumner Borough Council .. .. .. 106 198 28 ! 332
Woolston Bmolwh Council .. . 70 86 29 185
Kaiapoi Bomugh Council .. .. 73 127 33 233
Heatheote County Council; .. e 124 184 35 343
Paparua County Council % .‘ . . .. 110 142 61 313
Halswell County Counci 11 18 .. 29
Kyre County Council 15 31 18 64
Tai Tapu districts .. 52 82 61 195
Lake Coleridge . . .. . 17 148 . 165
Power-house and substation. . .. . 19 30 110 159
Rangiora County Council .. .. o 6 10 10 26
K]
Totals .. .. .. ..o 5,065 4,072 | 14,065 23,192
|

By Authority : Marcus F. Marks, Government Printer, Wellington.—1919,
Price, 0d.|
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