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1941.
NEW ZEALAND.

PUBLIC WORKS STATEMENT

(BY THE HON. H. T. ARMSTRONG, MINISTER OF PUBLIC WORKS).

MR. SPEARER,—

In accordance with the provisions of section 8 of the Public Works Act,
1928, T submit my report on works carried out during the year ended 31st March,
1941, together with a statement of expenditure certified by the Controller and
Auditor-General.

As 1 assumed the office of Minister of Public Works only in February last, this
report relates more particularly to public-works activities which were directed by
my colleague, the Hon. R. Semple, during the greater part of the year.

In the Statement presented to the House last year reference was made to the
(fovernment’s decision to curtail public-works construction and to confine activities
principally to those undertakings which had reached an advanced stage where
completion should be effected and where special considerations demanded.

The effect of this policy is seen in the reduced expenditure under the General
Purposes Account of the Public Works Kund, which for the past year amounted to
£6,280,127, as against £9,238.447 for the preceding year, a decrease of £3,000,000.

Honourable members will appreciate that the public-works organization has
not been engaged entirely upon operations 110111mﬂy associated with the public-
works programme.  The vesources of the Department in respect of staff, men, and
material have been utilized by the Government for the prosecution of a large
amount of work arising directly from the war and which has been financed from
the War Hxpenses Account. Tt would be erroncous, therefore, to assume that the
scope of purely public-works activities 18 reflected by the ac tual operations of the
Department.  In order to afford a reasonable coneeption of the position it can be
said that approximately one-third of the activities of the Department over the last
twelve months has been absorbed by special war work carried out at the request
and on behall of the Army, Navy, and Air Departments, the cost being a charge
against the War Kxpenses Account.

The military works carried out by my Department were numerous and extensive
and comprised the design and erection of many hutments, administrative buildings,

stores, and hospitals, including major institutions for the reception and treatment of
returning sick and \mede(i, as well as other works of a special nature. The
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installation of water-supplies, electrical equipment, drainage systems, food cooking
and storage appliances, and fire-fighting and miscellaneous services also ropmsun‘r/ed
undertakings of some magnitude, particularly where large concentrations of troops
were to be accommodated.

The progress of important national works the completion of which is fully
justified and, indeed, necessary, has been affected by a shortage of men and material,
a condition arising fr'om the existing world situation.

At the end of the financial year the total number of men employed on all works
controlled by the Department was 14,797, a reduction of 4,734 compared with the
number at the commencement of the year.  Of the 14,797 men, 3,051 were employed
by contractors working for the Department, 1,940 were 0mployod by local bodies
on public works subs sidized through the Department, leaving 9.806 men paid
directly by the Department. Included in this latter h(mre arc 2,877 men employed
solely on defence works.

The release of officers and men for military service, a large number of
whom volunteered, has been such that the remaining perqomwl has been called
upon to work under extreme pressure in order to meet the many urgent demands
of the present. 1 mention for the information of honourable members that at the
end of the year 485 members of the staff and 1,912 workmen were serving with the
overseas forces. Apart from the ordinary field companies of engincers, which
mcluded many Public Works Engineers, eight specialist engineering units have
been sent overseas.  The majority of the officers and men of these companies were
drawn from the Public Works Department ; consequently it will be realized that
the drain on the professional and technical staff of the Department has been very
severe.  The Government has also released from public works a considerable number
of men who were required in essential industries related to the nation’s war work.

To some extent the shortage of materials, previously obtained from abroad,
has been met by the use of substitute products manufactured in New Zealand under
the (fovernment’s plan for developing secondary industries. The main difficulty,
however, has been to sccure regularity in the supply of structural and reinforcing
steel for cssential works, with consequent unavoidable delays in time schedules.
By redesigning minor proposals wherever possible, the demand for imported steel
has been reduced to a minimum.

During the year under review the principal public-works activities consisted of
the continuation of projects already in hand at the outbreak of war. One of the
most important programmes is that relating to the extension of the hydro-electric-
power supply.  The demand for clectric power has been increasing at such a rate
that particularly in the North Island the output from additional generating units
now being instailed will be almost absorbed as soon as they can be brought into
operation.  Without the use of standby plants at peak periods the present North
Island supply systems could not meet existing demands. The urgency of providing
additional supply will therefore be fully appreciated, espec mlly m view of the
industrial developments which are taking place. Unfortunately, the shortage of
experienced men and the uncertain delivery of machinery and equipment from
overseas have delayed the completion of some extension works which have reached
an advanced stage. Railway-construction and irrigation schemes have been
carried forward, and reasonably good progress has been achieved under the
prevailing circumstances.

The erection of certain major public buildings has been continued in order to
provide much-needed accommodation, and as structural operations are generally
well advanced it is hoped that most of these will reach completion in the emly future.
Expenditure on main hlwhways‘ and settlement roading, which shows an appreciable
reduction on the previous year’s figures, has been confined to the works already in
progress or those which presented spec ial merit and ur gency.

The estimates for the current year have been framed in keeping with the
expressed policy of low-level public-works expenditure during the war,
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The question of legislation to provide comprehensive measures for river-
control throughout the Dominion has received further consideration. Draft pro-
posals  were prep(ued by my Department, which expressed the view that the
important. matter of soil-conservation should be dealt with in conjunction with
river-control.  In March last this House appointed a Select Committee to inquire
into and report upon such questions relating to the protection of property from
damage by floods and erosion and to the control of rivers generally as might be
referred to 1t by the Government, and the Department’s draft proposals have been
under examination by that Committee.

The Committee has received and considered representations made by local
authorities and other interested parties and has submitted important recommendations
to the Government. As a result of these recommendations legislation is being
drafted for submission to honourable members.

It 1s realized that after the war a large number of men will be returning from
overseas service who will not be able to resume immediately their former occupa-
tions or who will require to be specially trained in vocations best suited to their
individual circumstances.  In the interim other work may have to be provided
for some of these men, and with this object in view careful consideration is being
given to the selection of national development works where they could be employ(,d
pondmﬂ their rehabilitation i normal civil occupations.

A comprehensive schedule of important post-war projects has been compiled,
mcluding pIOVNon for flood-control and soil-conservation measures, the IMprove-
ment of access and 1 ransport facilities, and the resumption of construction
programmes Whl( :h have been suspended dumno the war.

[t will be appreciated that in respect of new proposals extensive detailed surveys
and investigations would be required in many cases before activities could be
launched, and this factor is recelving close attention. The estimates this year
include an item for rehabilitation surveys, and although at present the shortage of
professional staft does not allow of much being done m this direction 1t 18 (Lnblclpa,ted
that later in the yecar, when staff becomes available from the urgent national
defence works now h(md, some of the required surveys will be commenced.

L desire to place on record the Government’s appreciation of the services of
Mr. John Wood, who retired from the positions of Engineer-in-Chief and Under-
Secretary on the 28th February, 1941, having held these offices for more than four
and a hall years.  Mr. W. L. Newnham has been appointed as his successor.

I wish also to acknowledge the loyal and efficient co-operation given by officers
and workmen in carrying out the various works entrusted to the Public Works
Department, many of which had to proceed under conditions of urgency associated
with the Dominion’s war requirements.

With deep regret I mention the fact that of those members of the staff who
left New Zealand on milifary service, fourteen have made the supreme sacrifice
and several have been wounded or posted as missing.  Three officers serving abroad
in the Air Foree have been decorated for conspicuous bravery.

FINANCE.
The payments and receipts and accumulated totals in connection with the

Public Works Fund and other associated votes and accounts for the year 1940-41
are shown in the tabulation following.

The gross expenditure amounted to £20,327,529, of which £4,267,869 was
expended by other (mvormnun‘r D(p.utmont ; the recoveries in reduction of
expenditure amounted to £7,317,521, of which £1,362,390 was recovered by other
Departments ; the net (sxl’,mndi.tnm: totalled £13,010,008, of which £2,905,479 was
expended by other Departments.

u*
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In addition, the Department collected £2,042,896 for the supply of electric
energy, irrigation receipts, and mlscell(mcous revenue from other sources.

I
’ Expenditure, 1940-41. © Total Net
Class of Work. — |' E:);z%):;n %&;‘::ﬁ to
J Gross. Recoveries. Net. | 1941,
ExprenpITure, Pusnic Worgs Funb. |

Railways— ‘ £ £ £ £
New construction .. .. Loh 945,908 87,976 | 807,932 | 43,647,338
LImprovements and additions 10 opon lm('s .. .o 1,119,202 47,042 11,072,160 | 26,259,003

Roads. . .. .. .. .. .. | 650,560 51,5647 | 599,013 | 28,040,362%

Public bm](lm”s 1,478,008 35,577 |1,442,431 | 19,336,8327

Lighthouses, h whour-wor I\s and h.ubour do[on(es | 35,413 1,059 34,354 1,425,345

Tourist and health resorts .. .. .. . 23,634 2,059 21,575 82‘5, 103

Telegraph extension .. .. .. .. ..+ H31,280 275,226 | 256,054 | 13,549,466

Departmental .. . .. .. .. i D87,b83 537,604 49,979 3,794,004

Irrigation, water-supply, a nd dmlmwo .. .. .. 672,309 61,271 | 611,038 2,577,805

Lands-improvement .. .. .. .. .. 267,031 24,073 | 242,958 ' 1,651,845

Swamp-land drainage .. .. .. .. o 13,184 9,237 3,947 ! 109,512

Small farms development .. .. .. Lo 828,349 257,134 | 571,215 | 2,429,824]a

Native-land settlement .. .. .. .. .. 11,011,010 772,427 | 238,583 ' 1,778,203

Dairy industry loans .. .. .. . . .. . 46,125

Linen-flax d«xvelopmont .. .. .. 245,997 20 | 245,977 245,977

Cost and discount, raising l(nms &(J .. .. 32,911 .. "2,9]1 3,998,827

Closed accounts (for more detail sec Table 1) .. .. .. .. .. b8, 116,740

Totals, General Purposes Account .. .. 8,442,379 | 2,162,252 16,280,127 [157,835,31 §

Electric Supply Account (previously Aid to Water-power Works |

Account)—

Construction .. .. .. .. .. 11,761,043 57,000 (1,704,043 © 19,211,465)

Working-expenses .. 610,721 10,432 | 600,289 ..

Waihou and Ohinemuri Rivers [mpmvmnent Account S .. . .. 709,740d

Totals, Public Works Fund .. .. .. 110,814,143 | 2,229,684 ,584,4:’)9 !177 756,52,1
EXPENDITURE, OTHER VOTES AND ACCOUNTS.

Main Highways Account—

Annuval appropriation.— £ £ £ : £
Construction, reconstruction, and improvements .. | 1,668,346 140,570 11,527,7760 | 16,969,720¢
M(untonftnce repairs, and renewals .. .. | 1,429,075 139,300 {1,289,7706 ..
Administration, plant, and miscellancous LXpendlture .. 238, 45% 65,083 | 173,371b
Interest, fees, and loan redemptions .. 530, 365 .. 530, 3656

Permanent appropriations (rate subsidies, mtewst on transfer
from Public Works Wund, &ec.) .. .. .. 316,826 2,183 | 314,643D

Consolidated Fund -

Maintenance, public buildings, roads, &c.9 . .. 456,290 556,136 | 401,154

Plant, nmtoml and mise ol]a,nouus servicesy 4,860,098 | 4,685,655 | 174,543 ..

Closed accounts (fOI details see Public Works Sta‘roment, 1(),33) .. .. .. 18,955,387

Labour Department (expenditure by Public Works Depart-
ment) : Amwounts not included above .. .. .. 13,927 .. 13,927

Totals, Other votes and accounts .. .. 19,513,386 5,087,837 4,425,549 | 35,925,112

Grand total of expenditure, Public Works Fund and other votes
and accounts for the year ended 31st March, 1940 .. 120,327,529 7,317,0 1 13,()](),()08

Capxml expenditure to date .. .. .. . . . 213, 6‘%1 603

* Includes £4,500 L\pcn(lui under section 16, subsection (1), Native Land Amendment and Native Land Claimsg Ad;usbmout Aci

1023. T Excludes expenditure on workors’ dwellings totalling £319,918 transferred to State Advances Account ; mcludw

£154,488 expended under Reserves and other Lands ’Dispos.‘ml Act, 1936, section 32. T Includes £4,865 oxpendod under Finance Act,

1932 (No. 2), soction 6. § Doos not include expenditure under Ellesmere Land Drainage Act, 1905, or £1,226,000 transferred to and

included in Main Highways Counstruction Fuund, or £122,500 oxchange on remittances beyond the Dominion, || Total capital

excluding suspense itets as per accounts in Table No. 5. 4 Kxcludes vransters to Public Works Fund vote, &c. (£30,000.)

« Includes provious vote ¢ Settlement of Unemployed Workers.” b For annual income and expenditure accounts see Appendix K.

¢ As per accounts in Appendix K, ¢ Excludes interest and loan charges.

Class of Work, ! Rﬁffov_ é’?ﬁs’
Recrrers,* PusLic WORKS DEPARTMENT.

Ordinary Revenue Account— £
Trrigation (receipts for year) . .. . .. .. .. .. 27,267
Miscellaneous receipts for year .. .. .. 24:,397

Electric Supply Account (sales of eneruy, miscellaneous recelptcz &e. ): Receipts for year .. | 1,956,183

Main Highways Account (repayment of advances, &e., and interest) : Receipts for year .. 35,049

Total receipts .. .. .. .. .. .. 2,042,896

T Exciix_des ﬁlbtb_x‘-spirits tax, registration fees, &c., collected by other ﬁé_];;;t-menta.—
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Summary.
— Public Works Other o
Department. Departments. Total.
|
) t)
' £ £ £

{iross expenditure .. .. .. .. 16,059,660 4,267,869 20,327,529
Recoveries and receipts .. .. .. .. 7,998,027 1,362,390 9,360,417

Of the net expenditure of £13,010,008 previously mentioned, £9,299,234 may
be regarded as having been expended from loan- moneys (£6,247,216 General Purposes
Account, £1,704.043 Electric Supply Account, and £1,347,975 Main Highways
Accounf) the balance —7.e., £3,710,774 -»-—bemo expended from loan recoveries,
revenue, and taxation.

The ratio which the various classes bear to the whole is shown below. It
should be noted that the figures are gross—that 1s, before deducting recoveries,
which, if deducted, would detract from the true portrayal of activitios

Per
Roads, including construction and maintenance of X Cent.
main hwhways . . 4,833,631 = 21-61
Hydro-electric (construction and worklrw exp(‘nbeh) 2,371,764 = 1060
Railway-construction, improvements, and additions 2,065,110 = 9-23
Public buildings, including schools .. U | ,476,()08 = §-6]
Small farms development . .. . 828,349 = 3-70
Lands improvement, .. .. .. .. 267,081 = 1-19
Irrigation .. .. .. .. 672,300 = 3-01
Pubhc buildings, roads e, (maintenance) . 456,290 = 2-04
Telegraph extension .. - . . 531,280 = 2-3
Native-land settlement. . . ~ 1,011,010 = 4-52.
Plant, material, and services for othu D(Jpartment% 4,860,008 = 21-73
Linen-flax development - .. .. 245,997 = 1-10
Miscellaneous . . .. .. . .. 706,652 = 3-16
Revenue receipts i, . . .. 2,042,806 = 913

£22.370,425 == 100-0C

In regard to the ways and means of the General Purposes Account of the
Public Works Fund the position is as under :—

£
Balance available 1st April, 1940 .. .. .. .. .. .. 1,288,991
Add funds received during the year— £
Finance Act, 1939, section 2 (Public Works) 7,979,565
Legs— £
Loans redecmed, 1939-40 1,460,000
Kxchange on remittances
beyond the Dominion 122,500
e 1,582,500 &
e 6,397,065
Miscellaneous .. .. .. .. .. 115,341
e 6,512,406
7,801,397
Deduet expenditure during 1940-41 under annual appropriations .. .. 6,280,127
Balance available 31st March, 1941 .. .. .. £1 521, 27()

The estimated net expenditure under the (eneral Purposes Account for the
current financial year is £5,042,300, and arrangements are being made with the
Minister of Finance to provide the necessary funds. 'This is the amount shown
on the Public Works estimates, which also show an estimated net expenditure of
£2,957,375 from the Electric Supply Account and £2,742,200 from the Main Highways
Account, a total for all these accounts of £10,741,875.
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Summary of Votes under Control of Minister of Public Works and Proposed Ways and Means of
Raising the Necessary Funds—Year ending 31st March, 1942.

{
Vote. Loans. (}Olaizléﬁ%tt’d 153}:;2::}3 ‘ Total,
| -
! (
| £ £ b ’ £
Departmental 200,000 . | 200,000
Railway-construction 607,100 - , 607,100
Public Buildings . 900,000 : 900,000
Lighthouses and Harbour-works 50,000 | 50,000
Development of Tourist Resorts 20,000 20,000
Roads .. 350,000 350,000
Land Improvement 200,000 200,000
Irrigation .. 552,000 .. 5b2,000
Klectric Supply [, 987,600 970,375 2,957,370
Main Highways .. .. - 642,200 .. 2,100,000 2,742,200
Maintenance of Public Works and Services .. 600,000 .. 600,000
Totals 5,508,300 600,000 | 3,070,375 9,178,675

For the current financial year 194142 a sum of £600,000 will be provided from
the Consolidated Fund for expenditure on maintenance of Public Works and
Services, including £100,000 for housing workmen engaged on farm production.
The expenditure on main highways (including permanent appropriations estimated
at £307,800) is estimated to reach £3,050,000, of which a sum totalling £2,100,000
is expected to be raised by way of special revenue. It is anticipated that the revenue
from the supply of electrical encrgy will reach a sum of £2,288,000, which will be
utilized for the payment of arrears of sinking-fund instalments, interest, operating-
expenses, and Income-tax, &e.

The proposed expenditure from loan-moneys and revenue for votes comprised
in the Public Works Fund coming under the control of other Ministers of the Crown
1s set out hereunder :—

[ o |
I

Vote ! Loans. Uonﬁ"(‘)llll](‘iia.ted \ Rse % (:‘Cxif‘lle Total.
£ “ £ £ £
Railway Improvements and Additions to Open 150,000 { 1,800,000 | 1,950,000
Lines (Mimster of Railways)
Kducation Buildings (Minister of Education) 500,000 500,900
Telegraph Extension (Postmaster-General) 275,000 .. 275,000
S8mall Farms Development (Minister of Lands) 338,200 .. 287,800 676,000
Native Land Settlement (Minister of Native Affairs) 250,000 270,000 425,000 945,000
Linen-flax development (Minister of Industries and 600,000 369,000 969,000
Commerce)
Total .. 2,163,200 270,000 | 2,881,800 | 5,315,000

MAIN HIGHWAYS.

Having regard to the necessity for curtailing expenditure as far as possible on
works that, although they may be desirable under normal conditions, are not
essential at the present time, it has been the policy during the last year to taper off
all improvement or reconstruction works in hand, so that when they reach a stage
where they can be left without endangering the safety of the travelling public, they
can be closed down altogether. The programme for the elimmation of dangerous
railway crossings has been suspended for the present except that particular sehemes,
which were well advanced, are being carried through to completion.
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The activities of the Main Highways Board for the past financial year are des
cribed in its annual report, which is attached to this Statement. The report 111d10ates
that the total receipts from revenne sources amounted to £2,202,638, as compared
with £2,758,808 for the preceding period. The reduced income from motor-spirits
tax accounts for £475.208 of the decrease of £556,170, and this reduction 1s, of
course, directly attributable to the petrol restrictions that have operated over
the period.

The total expenditure from the Main Highways Account for the financial year
ended 31st March, 1941, on actual works, as distinct from loan and special charges,
amounted to .E2,659,002, which is a very substantial reduction on the pre()edmg
year’s figures.  Maintenance expenditure was reduced by £235,088, the renewal of
bridges involved £29,727 less than in the previous year, while the curtailment in
constructional activities showed a saving of £1,675,205. The total reduction in
main highways expenditure therefore was no less than £1,940,020 as compared with
the previous year. In addition, interest and loan chcmrores amounted to £587,747
and general rate subsidies paid to local authorities totalled £213,457. The improve-
ments completed included formation and widening lengths total]mw 186 miles and
the metalling of various sections aoor(*g@tlnﬂ in length 128 miles. The length of
dustless mnf(u,mg added during the year was 243 miles and the length of new bridging
totalled 9,405 lin. {t.

The maintenance of the main-highways systen, including the amounts spent
by the Main Highways Board and local anthorities, represents an average cost per
mile of £97-1, compared with £117-6 for the preceding year.

While a decrcase in the average maintenance cost per mile has resulted, due to
the reduced traftic, the general standard of maintenance has been mamtamed

The Highways Board’s proposals for the current year provide for adequate and
reasonable maintenance of the existing assets, the rencwal of decayed or dangerous
bridges, and the completion of contracts alre: Ldy in hand, along with the improve-
ment of sections of highway considered necessary by the Army authorltles

HYDRO-ELECTRIC DEVELOPMENT.

All generating stations have operated smoothly during the year, and the financial
results of operations have again been very satisfactory. After paying net operating-
expenses the tevenue for the year gave a return of 9-07 per cent. on the average

capital in operation, as compared with 87 per cent. for last financial year.

The development of secondary mdustmes made necessary by the war has been
a factor in increasing the demand in both Islands, and the units generated in
(mvormnont oonumtmg stations (md (xovernment controlled stations showed an
increase over the previous year of 13-90 per cent. in the North Island and 13-41 per
cent. in the South Island.

Amending legislation passed last year rendered the Klectric Supply Account
liable for payment of taxes, and the sum of £336,049 was accordingly paid for
income-tax, national security tax, and social security charge.

DEMAND VERSUS (FENERATING-CAPACITY.

During the year it has bheen found necessary to call on all North Island
Kleetric Supply Authorities, which are dependent on the Government hydro-
electric gencrating-stations, to exercise a striet control over the increasing
electrical demand in their respective areas. The response so far hag enabled
the Public Works Department to postpone the implementing of any arbitrary
schemne for rationing ol supplies, which is the only alternative and one which it
is desired to avoid if possible.
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Several expedients have been adopted by Supply Authorities in general to tide
over the present difficulties, which, however, cannot be disposed of until delivery
of additional gencrating- pl(mt is obtained from overse: as; but it 18 satisfactory
to record that up to the present llectric Supply Authorities have not found it
necessary to introduce any measures of a drastic nature.

The legislation extending daylight saving throughout the year has proved most
beneficial in alleviating the pomtlon in the generating-stations.

OrerATING Rusuurs.

North Island System.—The plants at Avapuni, Waikaremoana, Mangahao, and
Horahora have been fully operated throughout the yvear.  Assistance from various
local plants—principally the King’s Whart Station, Auckland. and the Evans Bay
Station, Wellington —~was necessary during the autuimn and  winter months to
mect the ever- mereasing demand for power.

The result of the year’s operation was as follows :- -

Capital investment at end of year .. .. 11,561,705
Revenue . .. .. .. .. 1,533,136
Operating- expenses . .. o . 640,884

Balance .. . .. .. 4’892 252

The balance has been used in paying £336,073 for interest, £284,532 for social
security charge, national security and income-taxes, and £148,937 to bring the
Sinking Fund up to statutory requirements. The balance of £122 ,710 has been
transferred to Reserve Fund. It was not necessary to make any payment to the
Depreciation Reserve as this account has reached the statutory limit of 12} per cent.
of capital.

The Reserve Accounts established in connection with this scheme show that
£1.112,633 has been credited to Depreciation Reserve, £1,308,951 to Sinking Fund,
and £303,948 to the Reserve Fund.

South Island System.—The plants at Lake Coleridge, Waitaki, Monowai, and
Arnold River have also been operated successlully.

The year’s operations resulted as under -

£
Capital investment at end of year .. .. 7,289,053
Revenue .. .. .. .. .. 678,813
Operating-expenses .- .. .. .. 173,289
Balance .. .. .. .. £505,524

The balance has been used in payment of £254,069 for interest, £51,517
for social sccurity charge, national security and income-taxes, £73,711 to the
Depreciation Reserve, and £126,227 to the Sinking Fund. ‘

The various Reserve Accounts established in conncction with this scheme show
that £813,288 has been paid to the ,]j)eprevmtion Reserve, £543,856 to Sinking
Fund, and £86,766 to Reserve Fund. There ig still a dehcwn(y of LZI&L,@M,
as against the statutory requircments of Sinking Fund.
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Swmimarized Position : Percentage carned on Operating Capital after pasying
Working-expenses.

B 1
| AFROC ! Percentage
| Average ‘ Gross i Working- Net, Net Balance
J— i Operating- ! o8 i
L i Revenue. i expenses. Balance. to Operating-
! capital. i ! h
| i capital.
B e — . | , T i -
! £ ; £ ! £ ! £ Per Cent.
North Island systemy 1 9,519,865 | 1,533,136 | 640,884 | 892,252 9-37
South Island system 5,882,967 ‘ 678,813 . 173,289 | 505,524 %59
“ |
|
i . o . | N ‘
Totals .. 15,402,832 ‘ 2,211,949 0 814,173 1,397,776 907

The general position to date i that the Hilectric Supply Account has been able
to meet all operating and intevest charges, has provided the statutory requirement
of £1,925,921 for depreciation, and in adidition, has provided £1,852,807 towardg
the statutory sinking-fund requirement of £2,067,461.  In addition, £390,724
has been paid to the Reserve Wund from profits from time to time. In other
words, the electric-supply system as a whole has paid all operating and interest
charges and provided £4,169,452 in reserves, of which £1,538,178 has already been
utilized for the paying-off of loans which formed part of the original capital.
There are, however, still to be met arrears of sinking funds amounting to £214,654.

CONSTRUCTION.

The demand for electric power still continues to increase, and, in addition to
the ordinary expansion due to farming development and the construction of
houses, industrial development and the supply of military camps has imposed a
special load on the supply system.

To meet this demand additional main  generating-stations and  increased
reticulation facilities have to be provided as a matter of urgency.

On the Waikato River two additional 21,600 kKW. units are being installed at
Avapunt, thus completing the final development at this station to a total of
146,400 kW.

At Karapiro some sixteen miles below Arapuni, a new dam is being built to
utilize 100 ft. fall, and three 30,000 kW. generating-units are being installed, thus
providing 90,000 kW. additional power from which must be deducted 10,300 kW.
at present being generated at Horahora, which will be submerged when this new
development 18 put into operation.

At the outlet to Lake Taupo a diversion canal has been constructed on which
six regulating-gates have been installed so that the outflow from Lake Taupo can
be regulated to provide water as required for the generating-stations below. The
use of these gates will obviate any water being wasted over the spillways at certain
seasons, and this water will be stored for use when the peak demand requires it.

At Waikaremoana work is nearing completion on the lower development which
utilizes a head of 370 ft., and at this station two 20,000 kW. generating-units are
being installed.  The main feature of this work is the construction of 7,500 ft. of
16 ft. diameter pressure-tunnel.

At Cobb River good progress is being made on a scheme recently taken over
from a private company. This scheme utilizes water under a head of 1,964 5. and
four 3,000 kW. gencrating-units are being installed, of which one unit is to be used
as i spate - thercfore the output will be 9,000 kW.  This scheme is capable of being
doubled at some [uture date.

In Canterbury construction works are proceeding on Highbank scheme situated
on the Rakaia River, although the water-supply is being obtained from the
Rangitata River by means of a 42-mile irrigation race. The available fall is 830 ft.,
and one 25,200 kW. generating-unit is being installed.
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At Waitaki two new 15,000 kW. generating-units have been installed, bringing
the total capacity of the station to 60, 000 kW

At Lake Tekapo construction has been started on regulating-works which
involve the construction of a 20-ft.-diamater concrete-lined pressure- “tunnel 6,000 ft.
long, and a dam at the outlet of Lake Tekapo. These regulating-works will pmf orm
a similar function in controlling the water to Waitaki power- station as the Lake
l(mpo regulating-works for stations on the Waikato River. In addition to the

nula,tmw WOIks there is a fall of 100 ft. which will be used subsequently to operate
a gener atmg unit of 21,600 kW. capacity at the outlet of the tunnel.

With the exception of Tekapo, tenders for which have not yet been called,
the manufacture of the gencrating-units for these stations is well advanced, and it
is hoped that deliveries will be made in due sequence, notwithstanding the prevailing
difficulty of shipping during the war period.

RATLWAY-CONSTRUCTION.

Railway-construction is being confined to those railways which at the outhreak
of war had reached an advanced stzwc towards completion, and it 1s expected that the
Dargaville Branch Railway, the “ishorne-N apier Railway, and the Westport—
Inangahua Railway can be substantially completed within the current financial year.
The position in regard to the works in progress is as follows :-

Dargaville Branch Railway.-—The main line is completed and the Public Works
Department is operating a useful goods and passenger service.

The formation and platelaying of the station-yards are completed, and a contract
for the construction of the station buildings is being arranged.

(Hishorne—Napier Rathway.—The whole of the formation and tunnelling work 1s
now completed, and the bridges are all completed except for two large reinforced-
concrete viaducts over the Waiau River which are now in an advanced state of
completion.

Platelaying and ballasting have progressed considerably during the year, and
at the end of March the gap Tetween raitheads was reduced to 65 “miles. All the
material for the completion of the line is on hand.

Turakina—Okoia  Ratlway Deviation  (Wellington — New  Plymouth Roslway ).—
The formation and tunnels were completed during the year, and the plers and
abutments of the bridges over the Turakina and Wangaehu Rivers are completed
in readiness for pld,(mu the steel girders. Plans and specifications have been
prepared for the station builldings at Wangaehu and Turakina.

South Island Mawn Trunk Railway.—The construction of this railway has
proceeded favourably during the year, and the bulk of the formation, tuunclling,
and bridge work 1s @ompleted The major work remaining to be done is the laylng
and ba]lastnw of 40 miles of permanent-way, extensive lengths of coastal-
protection work protection of bridge approaches, and the construction of station

buildings.

The position in regard to the supply ol rails is still obscure on account of the
difficulty of obtaining ddwory during the war period, but it is hoped that this
difficulty may be overcome in the near future.

Westport—Inangahua Rothway.—The formation and bridging work is now com-
pleted, and the work remaining to be done is 5 miles 20 chains of platelaying and the
completion of 20 miles of ball@stm of which approximately 13 miles has had
one hft.

Some small station buildings are required, and these buildings are 1 hand.

All the material for the completion of the work is on hand.
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RAILWAYS : IMPROVEMENTS AND ADDITIONS TO OPEN LINES.

The expenditure out of the Public Works Ifund for the year ended 31st Mareh,
1941, was £1,087,337, details being as follows :—

£
Christchurch new station and yard rearrangement .. 33,486
[frankton Junction rearrangement . . .. . 3,153
Wellington new station and yard .. . . 6,684
Wellington-Packakariki electrification . . 7,544
Oamaru foreshore protection works . .. 20,000
Duplication of lines— £
Levin-Koputaroa .. : o 4,952
Papakura—Horotiu .. . .. 118,889
Plimmerton-Paekakariki . .. 7,250
Tawa Iflat - Porirua .. .. 3,240
- 134,331
Grade and curve easements—-
Picton .. .. .. .. 9,281
Gtlen Eden — Henderson .. .. 4,697
Henderson—Swanson—Waltalkere .. 8,319
Miscellaneous .. .. 3,926
—— 26,223
Deviations—
Palmerston North .. .. Lo 34,794
Scroggy Hill . . ..o 21,374
St. Leonard’s — Sawyer’s Bay .. .. 46,485
Turakina—QOkola .. .. .. 34,027
—— 136,680
General—
Otira Substation .. .. .. .. 6,698
Purchase of road motor services, plant, and vehicles 81,066
Dwellings .. . . 29,416
Elimination of level crossings . . . .. 15,967
Rail-car depots . . - .. 5,315
Turntables .. .. .. .. . 14,849
Workshops buildings and plant . o 29,143
Signalling and communications . . 19,460
Rearrangements of stations and sidings . 87,282
Miscellaneous works . . .. .. . 8,661
Additions and improvements to rolling-stock ..o 421,379
£1,087,337

Lattle progress has been made in connection with the provision of the new
station and yard at Christchurch. The position is that the main portion of the work
cannot be proceeded with until the new goods-shed has been completed, and this
particular work has been held up pending the delivery of steel from overseas.

The placing of stone at the foreshore-protection works at Oamaru has been
completed so far as the present scheme is concerned.

Duplication of Lanes—liarthworks on the Levin-Koputaroa and Tawa Flat -
Porirua duplications were completed during the year. Steady progress has been
maintained with the duplication between Papakura and Horotiu. The earthwork
has been practically completed to Pokeno on the north end and to Te Kauwhata on
the south end. A new station building was completed at Pukerua Bay in connection
with the Plimmerton -Packakariki rearrangement scheme. .

Grrade and Curve Basements.—Steady progress has been maintained with the
Henderson—-Swanson—-Waitakere tunnel grade casements and also on the Glen Kden —
Henderson grade easement works. The Para—Tuamarina (Picton) curve casements
are nearing completion.
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Deviations—Work on the Palmerston North deviation has been suspended.

Approximately 95 per cent. of the carthworks have been completed on the
Scrogey Thll deviation and grade-casement works between New Lynn and Glen
Eden.  Good progress has been made on the easing of the steep grades between
Turaking and Bonny Glen.  Only 285 ft. of core excavation remains o be moved
from the Sawyer’s Bay Tunnel, and the concrete lining is being placed from both
ends.

Gleneral.—The erection of the new rectifier substation at Otira to replace the
existing steam plant is nearing completion.  The local substation to supply the
townshlps of Otira and Arthurs Pass has been completed.

A number of passenger and goods road transport service licenses, together with
vehieles, plant, and buildings, were purchased during the year.  Some of the more
important of these services were the New Plymouth l)(nly T mmpnrt Ltd., Hodgson’s
Wanganu - New P]ymouﬂi Service, Taafe’s Awanui-Otivia Service, Mo(lashan’s

m\ynmu‘rh Blackball Service, the  Napier-Wairoa-Gisborne  Transport Serviee,
the Rotorua Motor Transport Co’s serviee, and the Rotorna Bus Col’s serviee.

In addition to alterations and improvements to dwellings, twenty-two new hotses
were erccted and five dwellings were purchased during the year

The work of improving the railway-operating facilities was continued and
larger turntables to accommodate heavier engines were installed.  The car-shop at
Otahuhu Workshops was extended and workshops plant renewed and improved.

The rearrangement of stations, sidings, and yards and alterations due to grade
and curve casements and deviations have necessitated alterations in Mgn(ﬂll,rlé, and
communication facilities.

Further additions and improvements were effected in the equipment for signalling
and communications.

The following are the more lmpm‘mnt wor ks shown under the subheadings of

“ Rearrangements of stations and sidings 7 and *° Miscellancous works ”

Auckland .. .. KExtensions to goods-shed.
Otahuhu and Westfield  Yard alterations.

Rotorua . .. Yard alterations.

Te Awamutu .. Improved facilities.

Te Kuiti . .. Yard alterations.
Taumaranuli . . .. Alterations and additions to Locomotive Depot.
New Plymouth .. Yard and goods-shed.
Feilding .. .. Additional sidings.
Wellington Goods .. Sealed tracks and roadway.
Napier .. .. Yard and goods-shed.
Gisborne . .. Station and yard alterations.
Picton Section .. Yard alterations.

Belfast . .. Yard rearrangement.

Addutions and 1 J'l/opmvemmh to Rolling-stock.—During the year 2 class Iip
electric and 10 class Ka steam locomotives were placed in service,

Ten new boilers were completed.

One new rail car (imported) was placed in service ; 25 new carriages and 20
new brake-vans were built.

During the year, 1,236 wagons of various types were built. In addition to the
rolling- stock completed during the year, work was in progress on 31st March, 1941,
on the construction of a number of engines, cars, vans, and wagons.

ROAD-CONSTRUCTION.

New roading-works undertaken during the year consisted principally of
relatively small sections of formation and metalling, together with bridging where
necessary, in order to provide access to areas whero pmdu( tion would be thereby
tmproved.  Apart from such works, construction operations were limited to those
projects which were well in hand at the commencement of the year, such as the
Awanui-Mangonui, Waiouru-"Tokaanu, Taumarunui~Tokaanu, Okau-Tongaporutu,
Main South Westland, and Makarora-—-I{aast Roads. 'The construction of the last-
mentioned road has now been suspended.
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Progress generally has been governed by the availability of men and materials,
the number of workmen omployul directly by the Department having decreased
at the end of the period by more than one-hall of the number emp lo.y(zd at the
beginning of the year.

Altogether 235 miles of road were formed and 400 miles were metalled by the
l)epmtm(\nt and by local authorities in receipt of grants and subsidies from the
Government.  In addition, 8,395 lineal feet of bridging was completed, and culverts
totalling 32,312 ft. in length were installed.

The net expenditure from the * Roads ™ vote of the Public Works und for
the year ended 31st Mavch, 1941, was £599,013, the corresponding figure for
the preceding year being £1,124,590.

TRRIGATION AND WATER-SUPPLY.

Steady progress has been maintained on this phase of development work. The
completed schemes continue to function well and the area 1rrigated shows a slight
imcrease on the previous total.

In Otago, thirteen completed schemes are in operation and 52,106 acres were
irrigated, out of a total commanded area of 64,000 ac res. The annual revenue
amounted to £26,730, being £834 in excess of last yecar’s revenue.

In Canterbury, two completed schemes are in operation where 3,350 acres were
irrigated, out of a total commanded area of 17 40% acres.  The annuoal revenue
amounted o £844, being £157 in excess of last year’s revenue. The increase in the
use of the Canterbury schemes is below expectation, but this is probably due to

reluctance of farmers to prepare their land for irrigation during the war period.

The year’s construction activity was confined to the continuation of the large
Canterbury schemes which will devive their water-supply from the Rangitata River
diversion race.

Work on the Rangitata irrigation and hydro-clectric power water-race was
continued during the year, and the excavation work is in an advanced state of
completion over a length of 40 miles. The total excavation now amounts to
3,220,000 cubic yards, of which 939,000 cubic yards were excavated during the
year. The total number of conerete bridges, syphons, and regulating structures
now ('om}:)leted on the race is eighty-five, of which fifty-nine were completed during
the year. The large intake structure is nearing completion, and the lawo pressure
syphon at Surrey ”I”h is well in hand. This LLttur structure 1s nearly 1 nulo.& long,
and is made up of precast reinforced-concrete pipes 12 ft. dm,nmte and 12 ft.
long, cach pipe weighing 28 tons.  These pipes are nunuﬂu tured in a specially-
designed pipe-factory near the site of the works.

The construction of the Ashburton-Liyndhurst Scheme, 34,000 acres, and
Mayficld-1Tinds Scheme, 54,000 acres, has been confinued as eire umstanrux permitted :
the former seheme is now 94 per cent. completed and the latter scheme 40 per cent.
completed.  The construction of these schemes is subservient to the completion
of the Rangitata diversion race, and labour and matertals have been diverted
temporarily to this major work.

The operation of a demonstration area on the Ashburton-Lyndhurst Scheme was
continued, and last year the average number of sheep carried per acre was 9-96,
while 14-1 sheep per acre were carried during the irrigation season.

The Downlands Water-supply Scheme is now in an advaneed state of completion,
and 700 farms, comprising a total of 109,000 acres, are now being supplied  with
water for domestic and stock purposes. Pleasant Point '1ownsh1p 18 also served
with a watei-supply and fire service. The Tength of mains and submains laid is
37 miles, or 70 per cent. of the tofal, and tho length of galvanzed reticulation
piping laid iz 572 miles, or 82 per cent. of the total. Tive of the six reservoirs are



D.—1. Xviii

now completed. It is difficult to forecast when the remaining portion of the scheme
will be completed owing to the difficulty of obtaining the remaining piping under
present war conditions.

In view of the importance of irrigation and its bearing on closer gettlement,
it is my endeavour to continue the irrigation-works in progress as actively as the
present war conditions will permit.

PUBLIC BUILDINGS.

The expenditure for last year on the various divisions of buildings was :—
« o

£

({eneral Government buildings .. B .. 337,769
Courthouses . . .. . .. 13,154
Prison buildings and wWOr ks .. . .. 2,533
Police- bt(tDlOI]S .. . .. .. 24,343
Post and Telegraph bmldm . . .. 352,562
Mental Hospitals buildings . . ..o 126,644
Health and Hospital instibutions . . . .. 44,020

Total .. . .. .. £901 025

Nrew DrparTMeNTAL BUILDINGS.

The erection of a number of major departmental buildings which were commenced
during the preceding year has been continued, and, under the prevailing conditions,
satisfactory progress has been made.

The new premises for the National Commercial Broadcasting Service at Auckland
arc nearing completion, and work was continued on the building being constructed
for the Tnternal Marketing Division.

The departmental building in Jean Batten Place, Auckland, was approaching
completion at the end of the year under review, and several offices will enter into
occupation at an early date.

At Wellington good progress has been made with the Stout Street building,
the structural concrete work and stone facing have been completed, but a considerable
amount, of work remains to be done in thc way of exterior and interior finishing,
including the installation of services and the subdivision of all floors.

A contract has been let for extensions to the Dominion Laboratory, and
construction work was commenced recently.

Owing to the fact that essential material has not been available, it has not
been practicable to proceed with the foundations of the new Government Printing
Office in Wellington.

Extensions to the departmental buildings at Greymouth were completed and the
additional accommodation occupied during the year.

AGRICULTURE.

Reasonable progress has been made during the year in providing buildings and
other more Ldoqu(ttc facilities at the Lincoln and Massey Agricultural Coﬂowes

Apart from some minor completion aspects at ‘rlw Ruakura Animal Research
Station, the main activity, in continuation of last year’s work in progress, was at the
Wallaceville Animal Research Station. At both of Hlese escarch stations the staft
are now in occupation of buildings of types which mutably house the extensive
range of equipment’ and other facilities which are so essential to investigation and
research relative to animal husbandry and crop and pasture management.  The need
for extensions of accommodation to facilitate the wine-production activities of the
Te Kauwhata Horticultural Station has been long felt. A scction of this work
which was commenced during the year under review is now nearing completion.
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COURTHOUSHS.

In last year’s Statement a reference was made to a review of all proposals for
rebuilding old and out-of-date Courthouses. 1t has been found that with the
difficaltios surrounding the sapply of materials and skilled labour little material
progress has been possible.

[t was anticipated that the new Courthouse at Invercargill would have been
completed and i use some time ago, but it was found (\X(‘(*odmdly difficult to obtain
supplies of required materials.  The internal fittings are now coming to hand, and
it 18 hoped to be able to arrange for the formal opening within a few months.

The crection of a rebuilt Courthouso at Omakau 1s well in hand, and a contract
has been let for a much-needed new building at Ruatoria. In conjunction with
other Departments additions are being arected at Opotiki.  Many major proposals
were In hand, but these have been deferred in view of the present war situation,

Heavron anp Hosrrran INSTITUTIONS.

During the year an additional fifty-cight beds were made available at Queen
Mary H()hpltdl Hlanmer, by the (ompl@h(m of the new male block. The boiler-
house was also (omplo‘rod and work on the new laundry and staff cottage is being
proceeded with.

In connection with the activities of the St. Helens Hogpitals, work on the tennis-
court and roadway at the TInvercargill hospital has been commenced, and at
Wellington properties adjoining the hospital were purchased as a first step
towards inercasing the facilities available.  Ixtensions to the nurses’” cottage at
Wellington were also completed.

On the dental side, repairs and alterations were carried out to the hostels for
dental trainees m Wellington.

Plans for the new hospital bathhouse and sanatorium at Rotorua were also
proceeded with, and this work is being expedited to meet possible requirements in
relation to sick and wounded soldiers returning from overseas.

In order to meet the immediate requirements of sick and wounded soldiers,
however, special emergency hospitals at Auckland, Wellington, and Christchurch
are being provided, and work on these hospjta,]s 1$ now nearing completion.
A clearing hospital at Aotea Quay, Wellington has now been completed. The
expenditure on this accommodation was met from War Expenses Account.

Menrar, Hosrirars.

The renewal and extension of essential services, such as water-supply, drainage,
’mllephones roading, fire-fighting, laundries, kitchens, &e., have been carried out as
circumstances denmnded.

Accommodation has been provided for occupational-therapy work at several
institutions.

lrection of the Nurses” Home at Kingseat has been continned, and a villa for
male patients at Tokanut has been completed.

The erection of three male villas at Ngawhatu has continued, and these buildings
should be ready for oceupation at an ear ly date.

At Templeton a stort has been made on the erection of a villa for male patients
at Jenkin’s Farm ; and at Hokitika a new Nurses’ Home and butcher’s shop are
m course ol construction.

PoL1CKE-STATIONS.

The police-stations at Rotorua and Port Chalmers were completed, and new
stations were erected at St. Heliers Bay, Cheviot, Runanga, and Miramar. New
offices have been provided at Levin and Waimate, and lock-ups have been erccted
at Clyde, Lawrence, and Mokau.

Contracts have been let for a new police-station at Glenavy and for a residence

and offices at Temuka, and these works are now in hand.
A site for a police-station was purchased at Glen Hden (Auckland), and residences
were acquired for a Sub-Ingpector at Northland (Wellington) and for a constable at

Lower Hutt,
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Posrarn axD TELEGRAPH.

During the year the following buildings were completed @ Chief Post-office
buildings at Hamilton and Wanganui; post-oflice buildings at Brown’s Bay,
Kaukapakapa, Stockton Mine, Taupo, and Waiouru Military Camp; automatic-
telephone-exchange buildings at Avondale, Birkenhead, and Gisborne ; line, store,
and garage buildings at Nelson and Tauranga ; garages at Arrowtown, Culverden,
Waiau, and Waiuku ; and a radio receiving-station building at Awarua. Additions
were made to the post-office buildings at Culverden, Dominion Road, Huntly,
Matamata, Ngongotaha, Te Mata, Upper Hutt, Waharoa, and Waikaia, and to
the automatic-telephone-exchange buildings at Devonport and Onehunga.

Improved accommodation was provided at Blenheim, Pomt Chevalier, and Port
Chalmers.

Several buildings and sites which were no longer required were disposed of during
the year. Sites and additional land for departmental purposes were acquired
at ten places.

At the end of the year the following buildings were in course of erection:
Christehurch (chicf post-office) ; Dunedin (store and workshops) ; Invercargill ( chief
post-office) ; Katikati (post-office and quarters) ; Lower Hutt (post-office) ; Mosgiel
(post-office and postmaster’s residence) ;  Mount Albert (automatic telephone-
exchange) ; Te Kuiti (post-office).

Also in progress were large additions to the chief-post-office building at
Auckland, additions to the Ponsonby automatic telephone-exchange, and major
alterations to the Auckland (Newmarket) store and workshops buildings, minor
additions to the New Lynn post-office building, and alterations to the Timaru
chief-post-office building.

PrisoxNs.

As was the case for the year ended 31st March, 1940, expenditure has again been
kept down to a minimum consistent with efficient management, and until the
present war is over it is proposed to follow this policy.

At Auckland Prison a proposal was on foot to install an up-to-date mechanical
laundry, but, although the major scheme was held over, a hydro-extractor was
installed, and this will be of some assistance in the meantime. The electrie-
lighting cquipment for Rangipo Prison Camp has been received, but owing to
pressure of military needs it has not so far been found possible to complete the
installation. Tt is hoped to have this much-nceded amenity completed during
1941-42.

At Waikeria Borstal Institution a further cottage has been completed, and to
relieve stafling difficulties it is proposed to build a further two, as these are really
a necessity.  Here, also, an up-to-date pasteurizing plant and additional cquipment
has been installed in one of the dairies to enable the local schools to participate
the Health Department’s milk-in-schools scheme.

SCIENTINIGC AND INDUSTRIAT RESEARCH.

At Auckland the wiring of humidity-rooms and the provision of temporary
clectric supply to the fruit-store were completed for the Plant Discases Division.
The surfacing of the main roads on the experimental arca was alse undertaken
during the year.

A refrigerated gas-stove was erected and cquipped at Wellington for use in
conducting cool-storage and gas-storage experiments on a semi-commercial scale.

The erection of a cottage for the Grasslands Division at Palmerston North was
commenced towards the end of the year.

For the Agronomy Division, Lincoln, butlding extensions were completed, and
a new laboratory and glasshouse weve provided at the Wheat Rescarch Institute,
Christehurch.

Also at  Christchurch, alterations and rvenovations were undertaken to
accommodate the local branch of the Dominion Laboratory, and a building was
grected for use as a workshop and store for the Magnetic Observatory.
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EDUCATION BUILDINGS.

The gross expenditure on school buildings, additions, teachers’ residences,
and the pul(“hfwx of sites amounted to £580,470 durmﬂ the year ended 31st March,
1941, This sum includes £24,898 provided by the Consolidated Fund to meet the
cost of minor works.

The following table shows the capital expenditure on schoo! buildings and
sites during the ot four years.

1937-38. 1938-39. 1939-40. 194(!—41
£ £ £
Public schools .. .. .. .. 331,558 467,255 583,918 381, )47
Kducation Board offices .. .. .. .. 3,850 15,816 4, 100
Secondary schools .. .. .. DB8,924 56,819 69,515 72,305
Technical schools .. . .. 97,740 82,568 60,283 20,218
Training colleges. . .. .. .. 1,984 27,071 29,320 5,920
Native schools .. .. .. ..o 34,180 39,632 77,666 70,773
University colleges . .. .. 39,086 58,710 22,456 1,384
Child VVoHawv|nshtuﬁons .. .. 351 .. 5,344 21,828
Special schools .. .. .. .. 312 840 12,683 2,287
school for Deaf, Sumner .. .. .. 4,841 6,295 .. ..
N.7. Institute for the Blind .. v .. 1,000 .. .
Kindergartens .. 881 1,181 1,734 99
Relund portion purchase- monoy sale of iuduca-
tion Board Offices .. .. .. .. 1,500
Gross total .. .. .. b69,8b7 746,721 878,770 580,470
Less Credits-in-aid .. .. 7,913 66,411 7,600 14,436

£561,994  £680,310 £871,170  £566,034

TELEGRAPH EXTENSION.

The expenditure on telegraph extension by the Post and Telegraph Department
during the year i respeect of 1,910phon<‘ telegraph, and radio facilities throughout
the Dominion amounted to . 256,054, as aganst £416,778 for the ycar ended the
31st March, 1940.

The establishment of military camps and other defence activities necessitated
the provision of improved and additional toll outlets in various parts of the
Dominion to meet the demand for toll service. These increased facilities were
arranged principally by the establishment of the following carrier-current tclephone
systems s---

Hamilton - New Plymouth @ One single-channel system.
Hamilton-Ohakune :  One single-channel system.

Ohalkune - Palmerston North : One single-channel system.

Waiouru Military Camp — Hamilton :  One single-channel system.
Waiouru Military Camp — Palmerston North @ Two single-channel systems.
Wellington-Seddon : One three-channel gystem.

Christchurch — Hanmer Springs : One single-channel system.
Westport—Greymouth : - One single- “channel system.

The installation of the additional Wellington—Seddon threc-channel system
enabled the Department to increase the number of divect felephone channels between
Wellington and Christchurch from seven to cight, while the allotment of direct
foll outlets between Wellington and Blenheim was inercased from three to four.
A twelve-channel carrier tolvphono system is on order to provide for the establish-
ment of twelve additional telephone channels over the Cook Strait coaxial submarine
cable to meet expected inter-Island traffic developments in the near future.

Better facilitics were also provided between various centres by the crection
of new lines and /or the rearrangement of existing circuits.

A four-channel carrier-frequency telegraph system was brought into operation
between Christchurch and Greymouth in June, 1940.  All the principal West Coast
stations now have direct telegraphic outlets to Christchurch.

HioD 1.
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The demand for telephone-exchange service has shown liftle diminution during
the year, the net gain in subscribers fotallmo 6,814, as against 7,646 for the previous
year. The grmnd “total of telephone « stations (main and exte nsion) i the Dominion
on the 31st March, 1941, was 228,346, which 1s 10,477 in excess of the previous year’s
figure.

The whole of the equipment for the new automatic-telephone exchange at
Gisborne, which was ordered in October, 1938, has been received, and the inst: allation
worl is nearing completion. It is expected that this O\duuwo will be cut over to
automatic Wor[\mag m July, 1941.

Practically the whole of the automatic switching-cquipment ordered in 1939
for exchanges in the Auckland metropolitan area has been delivered, and a
comprehensive programme for the extension of the automatic switching system in
that area is bemg proceeded with as rapidly as possible.  The first stage of this
programme comprises the mstallation at the Auckland Central exchange of one
thousand lines of equipment specially designed to deal with heavy traflic lo: ids, such
as groups of business telephone (()Hl](‘(t]()]]b which were cut into service in Amil
1941, in replacement of temporarily arranged equipment; and the replacement
of the existing switching apparatus 1o the i)ovwnport and Onehungs exchanges by
modern 7A2 typv mt.wv equipment which will be brought into commission in June
1941.  Additional equipment comprising two hundred individual lines has als
been mstalled at the Mount Hden exchange ; and at all main exchanges in the area
the old type friction-driven registers have been replaced by 742 registers and link
clreaiis,

Additional switching-equipment was also provided during the year at a number
of other automatic CXChiLl]OPb throughout the T)ommlon and new magneto
telephone-exchanges were opened dmmg the year at Parakao and Hanmer Springs.

DEVELOPMENT OF TOURIST RESORTS.

The expenditure for the year ended 31st March last was £21,575, as compared
with £24,892 for the previous year

The expenditure during the year under review included extensions to the
Rotorua electric system, adc ditional store-room accommodation and the installation
of freezing plant at the Chateau Tongariro, formation of roads and tracks in the
Rotorua district and in the Tongariro National Park, also the completion of
construction work on the reservoir for the water-supply system at Rotorua.

LANDS-TMPROVEMENT.

Activities under this vote consisted mainly in the continuance of works which
were in hand during the preceding year, although a number of miscellancous
mprovement works were also undertaken in cases where urgent remedial or protective
measures were considered necessary.

Sand-dune reclamation in the North Auckland, Auckland, and Wellington
districts was continued, and 1n the two first-mentioned districts tidal-flat reclamation
was undertaken for the purpose of bringing into use what would otherwise remain
as waste arcas.

Willow-clearing from rivers and streams and drainage of waterways and swamp
lands were also features of lands-improvement work carried out during the year

The water-supply scheme for the Hauraki Plains Hast district was completed,
and a gimilar undertaking in the Awatere County is approaching completion.

In order to improve flood conditions in the Manawatu River, & contract was
arranged for excavating the Whirokino Cut, near Foxton. This new channel is so
designed as to conform %o any major control scheme which may be adopted in respeet
of the Manawatu River flooding.
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A partial scheme, comprising the clearing of the waterway and the erection
ol stop-hanks, was completed so as to minimize the danger and damage from flooding
by the Ashburton and Hinds Rivers, and a recent major flood demonstrated the
effectiveness of the works carried out.

A number of river-protection works were completed in the West Coast district
of the South Island.

REHABILITATION OF [LAX-MILLING INDUSTRY.

In pursuance of the policy of the Government in regard to the rehabilitation
of the flax-milling ind ustry, considerable work was carried out in and around Foxton.
In Foxton itself the Department supervised the ercction of the various buildings
required by the New Zealand Woolpack and Textiles, Ltd., to house the oxtra
machinery for the cxpansion of the woolpack industry as a national under-
taking. Suitabie arrangements were made for the provision of amenities for the
welfare of the employecs at the factory, which, it was anticipated, will employ over
four hundred workers.

Major developmental work was undertaken by the Department in regard to the
Moutoa Kstate, which was acquired by the Government for development as a flax
plantation.  The flax is to be used for supplying fibre to the woolpack-factory.
The total area of 4,621 acres is being developed over a four-year programme, and a
considerable amount of work is being entailed on account of the infestation of the
area with willows, fescue, and other noxious growths. Machinery has been used
to advantage especially in heavy clearing work, although the nature of the land does
not permit of its fullest use.  The activities andertaken have included heavy and light
clearing, ring-barking willows, ploughing and disking, planting flax, thickening up
flax arcas where flax was not growing in payable quantitics, cultivation of areas of
planted flax. drainage, fencing, roading, and the crection of necessary buildings.
Up to one hundred and thirty men have been employed on the area, and very
valnable work 1s being done.

LAND-cLEARING.

The scheme mitiated by my predecessor in office whereby the Department’s
heavy machinery was hired to farmers for clearing land of stumps, logs, and second
growth has been maintained with satisfactory results.

The cost of bringing such land into cultivation by methods formerly employed
was 80 uneconomic that many arveas could only have remained indefinitely as
semi-waste land. It is now evident that the use of machinery for stumping, logging,
clearing, ploughing, &ec., has enabled many hundreds of acres of this land to be
brought unto carly production at a figure which the farmer has been able to finance
without difficulty.

During the year 10,000 acres of land were cleared of stumps and growth,
3,000 acres were ploughed and cultivated, and 70 miles of internal farm roads or
tracks were formed wnder the land-clearing scheme.

TEMPORARY ACCOMMODATION FOR FARM WORKERS AND
CHEESE WORKIERS.

Last year, when it was desired to increase primary production, arrangements
were made to provide farmers with temporary accommodation on their farms for
both married and single workers.

The standard of accommodation provided was similar to that used on large
public-works construction jobs, and the arrangement was that the temporary
accommodation for married men was to be available for the duration of the war,
and a season after, at a small weekly rental. In the case of single accommodation
this would be purchased outright or rented at a small weekly rental on the same
conditions as for married accommodation.
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Farmers, particufarly in the North Island. very quickly took advantage of this
arrangement, and the Department had great (:h'ﬂiculty in coping with the orders.
Up to 3tst March 671 married workers” hutments and 175 single hutments had been
erected.  Many more have since been completed.

As the requirements in connection with primary produce are now somewhat
different from what they were, and as farmers should be able to arrange for any
future accommodation under the Rural Housing Scheme, it is not proposed to
extend facilities Lor the provision of temporary accommodation when existing orders
are completed.

Temporary accommodation is at present being provided for cheese-factory
workers under somewhat similar conditions to those under which farm-workers’
accommodation 18 being provided.

SMALL FARMS DEVELOPMENT.

During the year the Lands and Survey Depuartment, operating through the
Small Farms Board, continued with the development and farming of the many
areas acquired for settlement under the Small Farms Act, 1932-33, (md m addition,
took over a further 19,100 acres. At the 31st March the arvea under the Board’s
control totalled 160,610 acres.

The expenditure for the year on improvements (wages and rml,te'r'ia,ls); stock,
and chattels totalled £572.562, and the credits-in-aid were £258,553.

The good progress made with the development of the older blocks resulted 1 a
change to routine farming and made possible the release without replacement of
a considerable number of W()Iklll(’ll At the begimning of the year the mlmlm of
men employed was 1,101, but this was 01<L(]H&]]y reduced to 721 at the 31st March.

A decision has been made by the Government to finance soldier settlement from
this vote, and the necessary statutory provisions were embodied in the Small Farms
Anendment Act, 1940.

SWAMP-LAND DRAINAGE.

Tn the Hauraki Plains Drainage District 3 miles 17 chaing of new drains were:
constructed, while 27 miles 33 chains of draing and stop-banks were improved. TIn
addition, the usual maintenance work on existing drains and stop-banks was carried
out.

In the Rangitaiki Drainage District 563 chaing of new drains were constructed,
7 wiles 9 chaing of ex xigbing drains were mproved, and 2 miles of stop-banks were
reconstructed. J,ntun give maintenance of existing drains wag carried out.

In the Kaitaia, Waihi, and Poukawa Drainage Areas little new work was
carricd out, but existing works were maintained.

Itull details of the work carried out in the various swamp-land drainage arcas will
be found in the report of the Chief Drainage Kngineer contained in the Lands and
Survey Department’s annual report.

LIGHTHOUSES AND HARBOUR-WORKS.

Lighthouses.— During the year good progress has been made with the crection
of radio-beacon stations and the eloctrification of lights, notwithstanding dithiculties
by way of delivery of material from the United huwdom At Cape hungw a new
station has been established with electric power and the installation of a radio
beacon. 'the station 1s now almost complete with three new residences and
the necessary buildings for engines, &c.  Pending the crection of a new tower
which is to house the lantern and lens from the (‘a,po Mara station, a temporary
licht has been exhibited.  Cape Maria station has been discontinued and removed to
(/d,[)( Reinga.  Any equipment and material of use on the mainland station was dis-
mantled and transferred. At Tutukaka Heads a new light has been established but is.
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not yet exhibited. At Cuvier and Moko Hinou Island lighthouses radio beacons and
radio telephones have been installed, also the lights clectrified. A rearrangement
of lights has been carried out at the Hen and Chickens. At Cape Campbell new
radio generators were installed and the old set reconditioned to be held as reserve
for Baring Head or other beacon stations when required. At Godley Head arrange-
ments are in hand for the reconditioning of the old lens and lantern from Cape
Foulwind and crection on a new site. At Centre and Dog Island stations, in con-
junction with the Post and Telegraph Department, arrangements arc in hand for
the installation of radio telephones. At Puysegur Point road access is now almost
complete and some progress has been made with the erection of a new power plant
to provide electric current for a radio beacon and electrification there. At Jackson’s
Bay a new tower has been established, but the light is not yet exhibited. At Farewell
Spit the erection of a landing-stage has been completed.

Harbour-works.—At Waiheke Island the wharf at Beachlands was demolished
and a slipway constructed with the materials salvaged therefrom, and the Orapiu
‘Wharf was reconstructed.

At Westhaven the construction of a breastwork and approach road was
commenced.

Repairs and extensions are being undertaken at the Havelock Wharf, and
preliminary work has been completed prior to arranging a contract for construction.

Jetties have been constructed at ndeavour Inlet, Ship’s Cove, and Tennyson
Inlet.

Surveys have been made in respect of a number of projected harbour-works as
a preliminary to preparing detailed proposals.

NATIVE-LAND SETTLEMENT.

The gross expenditure from the Public Works Fund for the year under review
was £1,010,871 (compared with £1,052,777 for the previous year), the finance for
which was provided from the following sources : New loan-moneys, £238,444 ; grant
from the Consolidated Fund, vote “ Native,” for the promotion of employment of
Maoris, £291,669 ; miscellaneous refunds, £2,663 ; and farm and other receipts from
Native land in course of development and settlement, £478,095.

With the exception of £27,455 expended under the Native Housing Act, 1935,
the above figures represent expenditure on the development, settlement, cultivation,
and improvement of Native lands, and the progress achicved in regard to these
activities is indicated in the following statement, which shows the position at
31st Mareh, 1941 :—

Arvea gazetted for development (acres) .. .. 918,000
Arca under development (acres) .. .. 292,000
Tndividual settlers established . . .. .. 1,900
Labourers employed .. .. .- 2,900
Liouses erected and repaired to date on schemes

and under Native Housing Act from vote

“ Native Land Scttlement ” . o 1,855 plus 414 huts.
Live-stock tallies—

Dairy stock . . e .. 59,000

Run cattle .. e .. .. 27,500

Sheep .. . . .- .. 251,000

Receipts for year—
Butterfat (Department’s proportion only, 40 £

per cent.) .. .. . .. 169,600
Wool .. .. . .. .. 79,300
Live-stock .. .. - .. 200,500
Sundries .. . . .. 28,700

wv—D—1.
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The development and settlement of Native lands, the construction and repair
of houses for Maoris, and the promotion of employment amongst the people are
measures which are directed by the Board of Native Affairs and controlled by the
Native Department. A full report dealing with the operations of the Board, and
the policy adopted to encourage and assist the Maori people n their establishment
as self-supporting members of the community, is contained in parliamentary
report G.-10.

Further detailed particulars of public works carried out during the past year
are included in the attached reports by the Engineer-in-Chief, the Government
Architect, and the Chief Electrical Engineer.

Tn accordance with section 24 of the Main Highways Act, 1922, the annual report
of the Main Highways Board for the year ended 31st March, 1941, together with a
statement of accounts duly audited by the Audit Office, is also attached, vide
Appendix E.
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TABLE No. 4.

ExpeNDITURE ON PuBLic BuiLpings our or PusrLic Works Funp 1o THE 3187 MARcH, 1941,
AND THE LIABILITIES ON THAT DATE.
tal Expenditure Total Liabilities on
— Bypendituroto |y, gy | DRI | Auortion | pendiiue
1040. ?,lstl ﬁs?x:ch, .315!; &\gxll.rch, to 31§1.$)3’[la.rch, Liabilities.
General— £ £ £ £ £
Alexandra Depot, Wellington®* .. .. 8,084 8,084 8,084
Governinent House, Wellington (land and 77,770 77,770 77,770
new building)
Officess for public Departmentst 1,681,212 254, 145 1,865,357 33,296 1,898,653
Air Defence .. 346,040 .. 345,040 .. 345,040
Miscellaneous 270,468 50,937 321,405 14,181 335,086
Parliament Buildings—
Old buildings 76,563 76,503 76,5563
New buildings .. 397,103 7 397,110 397,110
Alterations to streets qmmund]n" ar (mn(] 57,566 200 57,766 57,766
and purchase of land
Judicialf 1,750,680 39,433 1,790,113 3,364 1,793,477
Postal and tol('rnnph\\ 3,819,672 352,300 4,171,978 7,262 4,179,240
(tustoms 49,441 49,441 49,441
Quarantine .smtmns 62,464 .. 62,464 .. 62,464
Mental hospitals . . 2,530,989 126, 644 2,607,633 21,068 2,679,201
Health and hospital Jnstltll“nl]ﬂg 587,457 44,020 631,477 3,646 635,123
School buildings .. ’,94(), 593 541,136 6,481,729 35,829 6,517,508
Agricultural 304.,470% 32,185 336,655 2,609 339,264
Totals 17,889,562 1,441,013 19,330,575 121,755 | 19,452,330

* Expenditure re l)ofen( 0 1(,(11[11‘(‘1!1(,]11\ only.
under ¥inance Act, 1929, scotion 32
transterred fron R:Lilwn.ys Department.

Other expenditure inclnded in * Judicial 7 class.
j Includes Courthouses, prisons, and police-stations.
§ Eneludes £82,751 previously shown under < Puble Health.”

expended under Reserves and other Lands Disposal Act, 19306, seetion 32 (Iflock House purchasc).

T Ineludes £12, GOO expe nd(‘d
[l Lneludes Llﬂ 485 for land
9 Includes £154,448
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APPENDIX A.

STATEMENT,

1941.

EXPENDITURE ON PUBLIC

ouT O THE PUBLIC WORKS FUND FOR THE YIKAR 1940-41.

Prepared in compliance with Section 8 of the Public Works Act, 1928.

Srr,—

Public Works Department, Wellington, 25th June, 1941.

WORKS

In compliance with the 8th section of the Public Works Aet, 1928, I enclose a statement

of the expenditure during the preceding financial year on all works and services chargeable to the

Public Works Fund.

The Controller and Auditor-General, Wellington.

STATEMENT oF NET

EXPENDITURE ON ALL WORKS AND SERVICES

Works Funp ror TtaE YEAR 1940-41.

Summary.

General Purposes Aceount—
Public Works, Departmental
Railways .
Public Buildings .. .
Lighthouses and Marbour-works
Development of Tourist Resorts

Roads, Bridges, and other Public Works

Telegraph lxtension
Lands, Miseellancous ..
Irrigation, Water-supply, and Drainage
Swamp Land Drainage
#Small Farms Development
Native Land Settlement
Linen-flax Development
Unauthorized
Services not provided for

Totals, General Purposes Account ..

Bleetric Supply Accownt—
Development of Water-power
Unauthorized—

Services not provided for

Totals, Public Woarks Fund

I have, &e.,

H. T. ArMSTRONG,
Minister of Public Works.

CHARGEABLE To THE PusLic

|
|
Appropria- Gross : S Net
‘ tion, Expenditure, } Credits in Ald. Expenrliture
| |
£ £ s d. £ g . £ 8. d.
190,155 58G90 12 0 537,560 5 3 48,730 6 9
2,482,050 | 2,065,109 2 11 135,017 10 10 1,930,091 12 1
1,772,525 | 1,478,008 16 5 35,677 10 1 1,442,431 ¢ 4
32,320 35,412 19 7 1,068 16 3 34,354 3 4
25,000 23,634 8 7 2,069 7 1 21,875 1 6
570,000 650,559 14 11 1,546 9 11 599,013 5 0
325,000 h3E,279 13 7 275,226 2 11 256,053 10 8
350,000 267,030 17 2 24,073 4 5 242,057 12 9
617,500 672,300 11 R 61,271 9 3 611,038 2 5
11,000 13,182 4 3 9,235 8 | 3,946 16 2
370,000 572,562 9 0 257,133 16 0 315,428 13 0
350,000 | 1,010,870 14 10 772,427 L 4 238,443 13 6
430,000 245,997 8 5 20 10 8 245,976 17 9
1,434 0 5 45 19 5 1,388 1 0
7,525,550 | 8,153,682 13 0] 2,162,253 11 6 :F;,EH)I ,429W :277;
2,850,000 1 2,871,764 10 2 67,432 11 2 2,304,331 19 0
208 7 3 208 7 3
10,875,550 10,525,655 11 2| 2,220 68¢ 2 8 8.295,{)(39 8 6

*Includes vote “Setilement of Unemployed Workers * previousty shown as separate vote,
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APPENDIX A-—continued.

Name of Vote. p‘:lr:;.xt)lrgn. | Exp?e;?ﬁsturc. Credits In Aid. Expé\rn?ltiturn.
I
Pusric Works Funp. £ £ s, d. £ s, d. € s, d.
Gleneral Purposes deccount—
Public Works, Departmental 190,155 586,290 12 0 37,660 5 3 48,730 6 9
Railways - -
Railway-construction .. . 900,000 946,907 12 7 87,075 4 4 857,031 18 3
Railways Improvements and Additions to | 1,582,050 | 1,119,201 10 4 47,041 16 6 1,072,159 13 10
Open Lines
Public Buildings .. .. Lo 1,072,626 .. .. ..
Subdivision I-—Public Buildings, General . 342,902 8 6 5,133 10 8 337,768 17 10
Subdivision TT-—-Courthouses .. .. 18,380 8 1 5,226 9 7 13,153 18 ©
Subdivision 1tl—Prison Buildings and 2,580 15 7 47 14 1 2,533 1 6
Works
Subdivision 1V—Police-stations .. 31,458 10 1 7,115 9 4 24,343 0 9
Subdivision V—Fostal and Felegraph .. 353,483 10 7 921 2 2 352,562 8 5
Subdivision VI—Mental Hospitals . 127,066 1 9 422 7 3 126,643 14 6
Subdivision VI1-—Health and Hospital 46,664 14 5 2,544 18 3 44,019 16 2
Institutions
Fducation Buildings .. 700, 006 h3d,h72 7T b 14,165 18 9 541,406 & 8
Lighthouses and Harbour-works 32,320 36,412 19 17 1,008 16 3 34,304 8 4
Development of Tourist Resorts .. 25,000 23,634 8 7 2,000 7 1 20,075 16
Roads, Bridges, and other Public Works .. HT70,000 650,559 14 11 51,646 O 11 hy9,013 5 0
Telegraph lixtension . 325,000 531,279 13 7 275,226 2 11 256,063 10 8
Lands, Miscellaneous .. .. .. 350,000 267,030 17 2 24,073 4 O 242,957 129
Irrigation, Water-supply, and Drainage - .. 617,560 672,309 11 8 61,271 9 3 611,038 2 5
Swamp Land Drainage 11,000 13,182 4 3 9,235 8 | 3,946 16 2
Small Farms Development, .. 370,000 572,562 9 0 267,183 16 0 315,428 13 0
Native Land Settlement .. .- 350,000 | 1,010,870 14 10 772,427 1 4 238,443 13 6
Linen-flax Development 430,000 245,997 8 5 20 10 8 245,976 17 9
Unauthorized-—
Services not provided for .. 1,434 0 B 45 19 5 1,388 1 0O
Totals, General Purposes Aceount . | 7,525,550 | 8,153,682 13 9 2,162,253 11 6 5,091,429 2 3
Klectric Supply Account—
Development of Water-power 2,850,000 | 2,371,764 10 2 67,432 11 2 | 2,304,330 19 0
Unauthorized -~
Services not provided for 208 7 3 208 7 3
Totals, Paublic Works Trund 10,375,550 10,525,655 11 2 | 2,220,686 2 8 8,205,969 '8 6

No1i.

This statement includes only the expenditure on works, and does not include expenditure

such as interest, sinking funds, and charges and expenses of loans.

J. W. Scorr, A.RAN.Z,
Chiel Accountant.

W. L. NuwNmawM,
lingineer-in-Chief and Under-Sceretary.

The expenditure charged to the Public Works Fund has been examined and found correct subject
to the remark that, as the Appropriation Act, 1940, made no provision for subdivisions 1 vote,
“ Public Buildings,” the allovation of expenditure to the several subdivisions of that vote has not been
cheeked, ~Cvrin (5. Conuins, Controller and Auditor-General.



APPENDIX B,

ANNUAL REPORT ON PUBLIC WORKS BY THE ENGINEER-IN-CHIKE.

The Encingrr-in-Cuier to the Hon. the Miniseer or Pusric Worke.
S[ R,,;.,..._,

I have the honour to submit the following report upon the various works completed and in
progress throughout the Dominion during the financial year ended 31st March, 1941,

RAILWAYS.
Darcavinne Brance RaiLway.

The progress of this work has been retarded by war conditions.

Kiarikopuni-Tangowakine Section (0 m. to 10 m. 17 ¢h.).—The work on this seeion was contined to
maintenance, and proposals have now been approved for the Jifting of the Kirikopuni Loop and the
construction of a new station-yard at the commencement of the loop.

Tangowahine-Dargaville Section (10 m. 17 ¢h. to 19 m. 70 ¢l.).——The works completed during the
year were as follows 1 Barthwork, 35,000 cubic yards; culverts constracted, 250 lincal feet ; Tango-
wahine River Bridge (10.m. 20 ch.) lengthened by one 30 {t. plate-givder span;  overbridge at
I7m. 51 ch. completed 5 overbridge at 13 m. 53 ch. in hand ; platelaying, | m. 40 ch, : ballasting,
12,300 cubic yards, this completing the platelaying and ballasting of the main line.

Te Wharau Station. Yard (16 m.).—This station was completed with the exception of ballasting
of the sidings and metalling of the access road.

Dargaville Station Yard. - Formation work and platelaying were completed and the first 1ift of
ballast Jaid.  An approach road 43 chains long was completed and the base-course metal lai.

The platform 600 ft. long was completed, and arrangements are in hand for letting a contract [or
the station buildings.

A regular goods service was maintained over this branch during the year and has been of great
value to the district,

Pauroa—Poxkeno RatLway.

Construction work on this railway was suspended in May, 1940.

The total work completed up to the date of suspension comprised @ formation, 774,000 cubic
yards ; lencing, 19 m. 56 ch. ; and culverting, 4,439 lincal lcct.

The plant and stores have been transferred to other works, and most of the accommodation has
been made available to farm workers.

A small imaintenance-gang has been employed to keep the completed formation in order.

Narier GisBorNE RArLwavy.

Kopuawhara Section (length, 11 m. 60 ch.).—A total length of 455 chains of perimanent, fencing
was erected during the year. Two pairs of cattle-stops were constructed at road crossings.

FExcavation totalling 39,850 cubic yards was carried out, and all carthwork was completed to
30m. 15 ch.  Work is in hand clearing out, cuttings and widening banks to 33 m. 33 ¢h. The total
exeavation carried out on this section to 31st March, 1941, was 836,250 cubic yards,

Trimming preparatory to platelaying was completed to 30 m. BHeh. A retaining-wall at
28 m. 64 ch., 66 {t. long, was completed. Wire-mesh and boulder groynes have been placed in the
Kopuawhara Stream at 30 m. 45 ch., 31 m. 12 ¢h., and 32 m. 11 c¢h., a total of 860 cubic yards being
constructed.  Concrete-pipe culverts of the following sizes and lengths have been constructed -
12 in. diameter, 16 ft. ; 24 in. diameter, 32 (6. ; 30 in. diameter, 32 .

At the Waiau Stream Bridge at 30 m. 15 ch. the construction of eight 40 ft. spans and onc
30 ft. span has been completed, leaving only the central arch span of 180{t. The steel falsework for
this span has been placed in position, and timber work was completed to the stage of laying sheathing
for the soflit of the areh rib.

On the Waiau Stream Bridge at 32 m. 1 ch. all the foundations for the piers were completed with
the exception of abutment K. Abutment A and piers B, ¢, D, 1, K, G, and H were completed to full
height, and piers T and J are in course of construction.  Falsework for spans AB, BC, and CD was
completed, and boxing steel placings were well advanced.
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The Wainn Stream Bridge at 33 m. 27 ch. is to be a reinforced-conerete bridge of four 40 ft.
spans. Rxcavation for foundations for piers € and T has been completed and some conerete has been
placed. The Waiau Stream Bridge at 33 m. 33 ch. comprises three 40 ft. plate girder through spans
on concrete piers founded on 10in. by 8in. R.8.J. piles driven to solid sandstone.  During the year
the concreting of all piers was carried out and girders placed, but not riveted owing to shortage of
labour. In March a riveting gang started and completed one and a half spans.

All bridge-constraction has been adversely affected by the shortage of skilled labour.

Tunnelling on this section comprises five short tunnels aggregating 1,5111b., as well as the
southern face of the Waiau Tikiwhata Tuannel. Four short tunnels are complete—viz., at
30 m. 09-45 ch. (166 ft. of excavation and lining), 30 m. 52-16 ch. (385 ft. excavation and lining),
31 m. 40-22 ch. (356 {t. excavation and 359 ft. lining), and at 33 m. 06:77 ch. (397 ft. excavation and
411 ft. of lining).

The tunnel at 32 m. 0577 ch. will have a total length of 200 ft., of which 117 ft. of cxcavation and
99 ft. of lining have been completed.

Tn the Waisu—Tikiwhata Tunnel, which will be 9,804 ft. in length, driving of the south face has
heen somewhat retarded due to wet ground and shortage of man-power. During the year 1,275 ft.
have been cxcavated and 1,401 ft. lined. The total progress to date is south-end excavation,
4,590 ft. and lining 4,253 ft., while on the north end 4,901 ft. have been excavated and lined, making
a4 total of 9,491 ft. and 9,154 ft. respectively.

At 31st March, 1941, the headings of the tunncl-faces were separated by 218 ft.

Platelaying is completed to 29 m. 70 ch., an advance of 4,025 lincal yards.  The three lilts of
Dhallast were completed to 28 m. 38 ¢ch.  The men employed on both ballasting and platelaying were
transferred to urgent work in another district in January, and since then no advance has been made.

In the Waikokopu Station yard at 22m. 70ch. a 6,000-gallon water-vat was completed,
together with the necessary supply-lines. Also a loading-bank, shelter shed, and latrines were con-
structed, and the formation of access roads carried out.

At the Opoutama Station yard at 25 m. 70 ch. large stock-yards, a loading-hank, buffer-stops,
and the towers for two 12,000-gallon vats were constructed.

The maintenance of all service roads has been carried out.  Barly in the year four large bins served
by a temporary service line at 28 m. 35 ch. were constructed, and all concrete aggregates and road-metal
are drawn from this storage.

Wharerata Section (length, 9 m. 17-65 ch.).—Progress on this section has been steady, bub
tunnelling at the north end of the Waiau-Tikiwhata Tunnel was somewhat retarded due to heavy
wet ground being encountered.

The earthwork has been completed except for a large slip of about 7,000 cubic yavds at 18 m. 62 ch.
and minor slips along the section. Culverts and water drives are complete except for extension and
improvements to outlets made necessary by wagshouts along the steep coastal length.

The total length of bridging on this section has heen increased from 875 ft. to 1,080 [t. by the
substitution of bridges for retaining-walls. The total length completed is 695 ft.

The tunnelling operations on this section have been completed with a total length of 14,091 lincal
feet, made up as follows: Waikoura Tunnel, 4,730 (t.; Tunnel at 20 m. 15ch., 486 {t.; Coast
Tunnel, 3,074 ft. ; Tunncls at 35 m. 10 ch., 35 m. 46 ch., and 35 m. b8 ch., 980 {t. ; Walau—Tikiwhata
(north end), 1,901 ft.

The platelaying has been completed into the Tikiwhata Valley, 22 m. 11 ch. from Gishorne, the
length of main line laid during the year being 8 m. 42 ch. Permanent-way has also been laid on the
main and goods-shed sidings in the Wharerata Station yard and the 20 ch. coast siding was completed.

First-lift ballasting has been completed from 14 m. to 16 m. 26 ch., and a second tift from 14 m.
to 14 m. 32 ch. This work has been retarded by a shortage ol experienced lifters. There remains
about 31,000 cubic yards of ballast to be placed in position to complete.

The erection of the permanent telephone-line is complete to [7 m. b1 ch.

Gisborne Section (Iength, 14 1m. 0-735 ¢h.).-—Progress on this section was mostly confined to
platelaying, ballasting, lifting, and bridging. All this work is well in hand, but progress was retarded
on account of the late arrival of bridge girders and the shortage of experienced labour for lifting and
ballasting.

Platelaying on the main line has been completed, and a large proportion of the Matawhero Station
yard has also been done.  First and sccond lifts of ballast have been completed for the main line over
the whole scction, 11,300 cubic yards of ballast having been placed during the year. Ballasting of
the Muriwai Station yard has been completed, and similar work for the Matawhero yard is in hand.

The bridges over the whole section have been completed except for repainting and the substitution
of permanent girders for temporary 20 f6. wooden spans. The substitution of the steel girders when
they arrive and the completion of the four spans affected represents only two weeks’ work.

The fencing of the section has been completed.

At Muriwai Station yard the platform and loading-banks have been completed, and tendoers are
heing ecalled for the crection of station buildings and additional platelayers’ cottages there, and for
platelayers’ cottages at Matawhero.

The telephone-line has been completed.

At the Waipaoa River the construction of ten pervious pile and sheathing groynes has been completed
to combat further erosion of the river-hank at the sharp bend up-stream from the railway-bridge.  Rock
facing and the planting of bamboo on the batters has yet to be done to complete the work.
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Turakiva-Okora Ratnway Daviarion.
The approaches to the Wangachu and Turakina Bridges and the completion of o short seetion ab
the north end of the Turakina Tunnel comprised the only carthwork carried out during the year.

The excavation of the Turakina Tunnel was completed, together with the lining of the length
of 199 ft. which remained unfinished at the close of the previous period. )

Flooding mterrupted the construction of bridging over the Wangachu and Turakina Rivers, but
in both cases the foundations were practically completed in readiness for the placing of the steel girders.

Practically the whole of the trimming has been finished, while further permanent fencing, with
private crossing-gates, was completed over a length of 109 ch.

Plans and specifications were prepared for various buildings at the Wangachu and Turakina
Stations.

A large number of buildings which had been used for accommodating married employees were
transferred and re-crected for temporary accommodation on farms.

Patmersron Norrin Rainway Drviarios.

There have been 102,745 cubic yards excavated during the
at the following places: Main goods-yard filling, 30,208 cubic
vards; Gillespic’s Line vamp, 16,338 cubic yards; Longhurn i
Council reereation area, 38,151 cubic yards,

The Kawau Stream culvert, which is 781 {t. long and I8 ft. wide, has heen completed.  During
the year 268 ft. were added and 3,200 cubic yards of spoil excavated from the foundations.

At Gillespie’s Line Overbridge 16,338 cubic yards were deposited on the ramp, and all pile driving
completed.

Two test piles, each 3[ft. 9in. long by 16 in. square, were driven at the Longburn- Rongotea
Overbridge. At Setter’s Line Overbridge four test piles were driven.

The following concrete-pipe culverts were placed @ 557 ft. of 3 ft. 6 in. diameter, 102 ft. of 12 in.,
and 142 ft. of 6 in.

On an arca of about 12 acres situated on the corner of Boundary Road and Rangitikei Line
38,154 cubic yards of spoil were dumped. This is to be a recreation area under the control of the
Palmerston North City Couneil.

Two complete private crossings with two extra gates were crected at 86 m. 40 ch., 120 ch. of
fencing were erected and strained up, and several side drains were cleaned out and 40 ch. of now
drain cut at Longburn.

Six chains of aceess roads have been formed and metalled for various settlers along the line.

On the Whakarongo Section a dam 60 ft. by 30 ft. by 8 ft. has been excavated at 0-50 ¢h. to supply
water to stock.

Six ratlway-gates have been erected.

Work on this deviation has now been suspende.

year, and this spoil has been tipped
rds o passenger yards, 16,000 cubic
» 2,045 cubic yards; and City

Sourn IstaNp Main TrRUNK RATLWAY.

As construction had advanced sufliciently from the north and south ends it was decided to contralizo
the works headquarters, and from the Ist April, 1940, activities were directed from Kaikoura, Con-
sequent, upon the enlistment of staff and workmen for military service, the number of men employed
on this railway decreased, and at the close of the year under review amounted to only a little more
than one-half of the number employed at the beginning of the yoear,

Non-delivery of rails and of reinforcing steel for bridge-construction also contributed to a
reduction in the rate of progress.

Clayence Section.—-Work on this section is nearing completion, and stock trains are now running
southwards to the Clarence Bridge.

The excavation at the Blue Slip has been completed, and althoush some movement is still
tuking place the country is standing reasonably well. The road deviation has been completed and
the track has been laid past the slip.

Work is i progress on the crection of station buildings, including platelayers’ cottages at
Kekerangu, Clarence Bridge, and Parikawa, and water-supplies for locomotive and domestic requirements
arc being installed at the two first-mentioned places.

All platelaying has been completed and the track on this scction is being cleared up and the
final 1ift of ballast ploughed out.

Kaikoura Section.—The erection of the steelwork of the Clarence River Bridge (1,524 ft.) was
completed with the exception of painting. The confractor also completed the bridge over the
Hapuku River (L6416 ft.).  Severe llooding in March carried away the protection and north abutmoent
of the Clarence Bridge and damaged the approach banks of the Hapuku Bridge. Heavy slipping on
the formation also occeurred as a result of the severe rainfall neeessitating the removal of 7,000 cubic
yards of material. )

All bridges north of Kaikoura, with the exception of Middle Crecl, have been completed.

Proposals are in hand for bridging south of Kaikoura. '

Culvert work ix substantially complete and sea protection is well advanced.

Although slecpers and track fithings are on hand, rails are not yet available, and for this reason
no platelaying or ballasting has been carried out on this section,

The erection of a number of permanent cottages at Katkoura is in progress, and arrangements
are being made to call tenders for the remaining cottages and station buildings at this location.
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The permanent telephone-line has heen completed to 104 m. 54 el and 6 m. 54 ch. were erected
during the year.

Fencing over a length of 3 m. 73 ¢h. was completed, but this work has been delayed through
shortage of material.

Ouaro Section. —-Formation work is well advanced throughout the uncompleted length betweoen
61 m. 40 ¢h. and 73 m. 30 ¢h., but recent heavy slipping will involve an increase in the quantity of
material to be handled.

The Amuri Blaff Tunnel was completed.  The remaining tunncl-worlk comprises the (inishing
of the tunnel at 64 m. 48 ch., the excavation of which iy approaching completion and an additional
tunnel of 7 ch. length at 69 m. 65 ch. which is being driven to avoid a deep cutting in unfavourable
ground.

The total length of tunnelling completed during the year was 3,139 Tineal feet.

The erection of the Okarahia Stream Bridge was continued, the Oaro River Bridge was
approxitmately 50 per cent. completed, and pile-driving for the Kahautara Stream Bridge was
commenced.

Culvert work, although well advanced and ahead of formation requirements, has been retarded
owing to shortage of labour. Sea protection has been continued.

The erection of the permanent telephone-line and fencing has been continued as far as circumstances
allowed.

Platelaying has been carried on as far ay practicable, 2m. 7 ¢h. having been completed during
the yeare  Also Lo 41 che of trimming, 2 m. 4 ch. of ballust first [ift, 2 m. 38 ch. of second 1ift, and
I'm. 63 ch. of thivd lift were completed.

The Claverfey Station yard has been ballasted and sidings Taid. Station building
have also been erected at this station.

fomivay Section.  Construction on this seebion has been completed and stock teaing are heing
operated as far ag Claverley.

During the year permanent cobtages were completed at Ferntehurst Station and permanent
station buildings and cottages were erected at Hundalee.

s and cottages

Wiestrorr-INaNcanua Rarnway.,

Cascade Sceteon—Maintenance-work has been continued throughout the year. The four steel
bridges are carrying temporary track sleepers, but permanent sleepering is coming to hand in

?? .) .h ; 2 . A bl ‘?ﬁ
readiness for changing over when [ull supplies are available.  In addition to transporting men daily,
the works train operated by the Departiment carried 19,184 tong of coal fromy the Cascade-Westport
Coal Co.’s bin at Cascade Creek to Westport, aud also a substantial quantity of hallast material for

>
the Railways Department.

Cascude - Inangahua Junction Section.—Formation has been almost completed, the major works
yet to be done comprising 10,000 cubic yards on one filling, the battering of steep faces, the removal
of slips, and trimming and grading.

A reinforced-concrete bridge, 260 ft. in length, has been ercoted at Slaty Creek.  The construction

- . i) Ll ’ e .
of the R.S.J. bridge at Tracy Creek has been well advanced, and of the three 100 ft. steel-girder spans
for the Orikaka River bridge two spans have been placed in position.
v o . } . . . .
A small amount of culverting remains to be installed on this section,
Platelaying was completed by the contractor over o feneth of 13 m. 12 ch. and the remaining
y o . e 1] o
length of Bm. 21 ch. will be Iaid by the Department.

Fiest-1ift hallast has becen placed and packed from Cascade Bridge to 15 m. On the Inangahua
end fiest-1ilt ballast has been spread from 21 m. 62 ch. (Westport chainage) to the Buller River Bridge
at 60 m. 27 c¢h. (Stillwater chainage).

Fencing hag been completed on the Inangahua end to 60 m. 70 ch. on the right and to 60 m. 63 ch.

g . ket L . e
on the left, the rate of progress being governed by the availability of fencing-wire.
A commencement has been made with the erection of the permanent telephone and signal line,
. . . . . . o

The station buildings at Te Kuha, which have been used for storing materials, are being renovated.
Additional water-storage has been provided at Tiroroa.

The vainlall at Tiroroa for the year ended 31st December, 1940, was approximately the same as

? >
that recorded for the preceding year, 15544 in. having fallen over 176 days.

IRRIGATION.
CENTRAL OTAGO.

Weather conditions in Central Otago varied considerably during the pust scason. The lack of
stow on the high country was counterbalanced by good rains in the spring and carly sammer, but very
dry conditions obtained from January onward. Water-supplies ran very low in the Tarras and
Hawkdun Schemes towards the Tatter end of the season, but ample storage in dams enabled the other
sehemaes Lo receive a good supply.

The only construction work undertaken was the provision of a new intake and measuring-device
from the Manuberikia River near Blackstone Hill.  This race supplies six irrigators and commands
1,100 acres, and is part of the Omakau Scheme.
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Maintenance-work was heavier than usual due to Hood damage, and it was necessary to replace
TI4 ft. of riveted steel pipe with 370 ft. of voncrete flume and 344 ft. of 30 in. diameter reinforced-
concrete pipe on the Teviot Scheme, and further extensive damage was sustained on the Omakau,
Hawkdun, and Arrow River Schemes.

The number of irrigators shows an increase of thirteen and the irrigated area wus increased by
811 acres.

The following table gives details of the completed schemes in operation, also the arca which should
have been irrigated had all rates been forthcoming :

Scheme J Area actually l‘ Area that should have | Number of lrrigators
’ irrigated. been. irrigated. actually supplied.
|
Acres. Acres. :

Arrow River .. .. .. 2,600 2,980 17
Ardgour .. . . S 1,364 1,364 : 11
Bengerburn s .. oo 64 ; 94 ! 13
Iarnseleugh .. .. .. 1,995 2,190 | 43
Galloway .. .. .. . 2,398 2,448 } 22
Hawkdun .. .. .. .. 8,181 ; 3,977 66
Idaburn .. .. .. .. H6b | H6b &
fda Valley .. .. .. .. 12,0641 ‘ 12,084 Y
Last Chance . . o 2,760 ] 2,760 31
Manuherikia .. .. .. 4,873 3 1,893 75
Tarras . .. .. o 2,675 i 2,67H 18
Teviot River i . o 3,562 1 3,942 44
] 43,106 i 44,972 i 440

Omakau (includes Dunstan  and  new 1 9,000 ! . ! 66

Blackstone Hill area) ! S 1
Totals i 52,106 44 972 | 506
|

An area of B0 acres on the Bengerburn Scheme was climinated as non-irrigable.

The total irrigable arca commanded on all schemes is approximately 64,000 acres.

The finanecial results of the year’s working were : Revenue, £26,730 5 working-expenses, £24,002 ;
proftt on working, £2,728.

The revenue shows an increase of £834 over last year’s figure, but working-expenses also have
increased by £712, leaving an increase in profit on working of £122.  This revenue is the highest
annual amount yet collected, the previous highest collection having been £25,980 in the 1938-39 scason.

On the Omakau Scheme proper, where irrigation agreements are not in force but where water is
purchased as required, the total quantity of water sold was 8,774 acre fect, as against 5,844 acre fect
for the previous scason.  This falls short of the peak sales of 10,380 acre feet in the 1937-38 season.
The demand for water on this scheme 1y still less than might be expected.

The recording of stream-flows, lake-levels, and meteorological data was carried out as in previous
years.

CANTERBURY.
OPERATION AND MATNTENANCE OF [RRIGATION SCHEMES.

Redeliff Schemme—lrrigation commenced in the middle of October. The demand for water showed
an inerease of about 10 per cent. during the past season, the return for sales being £373.  The working-
expenses were £623. The arca watered increased from 1,400 acres to approximately 1,650 acres, and
the same beneficial results ag in previous seasons have been obtained, although a number of farmers
are not yet using the amount of water which they should.

Lewels Scheme—~—TIrrigation commenced in the middle of October. On this scheme the returns
showed a 25-per-cent. increase to £447. The working-expenses were £1,678. The number of farmers
who availed themselves of irrigation increased from fifty-one in the previous year to fifty-cight in the
season just passed.  The area watered was approximately 1,800 acres.  During the season farmers
eenerally have been very keen to have at leagt part of their farms irrigated, which is a marked
improvement on previous years. A steady increase in the sowing of good type pastures continues.
More paddocks have been and are being border-dyked.

The completed schemes in operation are shown in the following table :—

|
Sche i Aroa actually  :Arca for which Water' Number of
Scheme. A i . - ‘ .
irrigated. i is available, 1 lrrigators.
I ‘ - - ,,,,1 - S ,[ e
| Acres. i Acres. !
Redeliffs . .. .. o 1,550 i 4,603 ! 17
Levels . . . . 1,800 1 12,800 67
\

lh(‘/ [I'll(lrll(:l(lll H,SU]/ ()[ ,h(, Iy(,‘(“ S ()')(‘id{/l‘)nb Isas Tollows | Rl‘\/(,‘/ﬂll(‘?, Lt\/l’g 5 W0[l&Ulf_‘"OXP(,nhCS,
£ 2 zj{)
Loy .
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ScrmMies UNDER CONSTRUCTION,

Rangitate  Diversion  Race.--This forty-two-mile diversion canal, which has a capacity ol
1,150 cusees and which will be eapable of diverting almost the entire winter flow of the Rangitata River,
has been designed to irrigate nearly a quarter of a million acres of the mid-Canterbury district. 'When
not. required for irrig‘a.tinn purposes the entire flow will be utilized by the Highbank Mydro-electric
Station for the development of 36,000 horse-power.

The project will involve the excavation of nearly four and a quarter million cubic yards and the
ercetion of w consideeable number of reinforced-concrete structures. These include road bridges,
drainage culverts, radial gate controls, and syphonie spillways. To enable the water to be pas%ed
under the Ashburton and Hinds Rivers and their tributaries, concrete conduits are required.  Some
of these will be constructed of precast concrete pipes having an internal diameter of 11 ft. On one
diflicult section of country a reinforced-conorete conduit is required and will extend for nearly 13 miles.
This structure s being constructed of precast pipes which have an internal diameter of 12 . To
date 400 ft. of this high-pressure syphon has heen laid.  The intake structure itself is nearing completion,
and it is expected that towards the end of May the concrete caissons, which weigh .lpploxmm‘roly
700 tons cach, will be floated out into the Rangitata River.

During the year another fifty-nine structures have been erected, the total number to date being
eighty-five.

BExcavation work is now spread over 40 miles of race, the total yardage to date being
3,222,000 cubic yards, and the yardage for this year being 939,000, The excavation work on
this race is being carried out by thirty-six high-powered Diesel tmwhlno

Surrey Hulls Pipe-factory—The establishment of thix modern factory for the manufacture of
large concrete pipes is now complete, and it will shortly be possible to produce five pipes daily. To
date the fac tory has turned out forty one plp(\s which have an internal diameter of 12 {%., and weigh
28 tons. The modern methods employed in the manufacture, placing, and finally the steam-curing
of the conerete enables the pipes to be handled forty-cight hours after pouring.

Kventually these pipes will be used on three Targe jobs™ namely, the Surrey Hills high- pressure
syphon, North and South Branch Ashburton River crossings, and on the upper portion of Hm penstock
line for the Mighbank Power-station.  These structures will in each case be able to accommodate the
entire flow of th(* Rangitata Diversion Race.

Ashbuwrton-Lyndhurst Scheme~This scheme, which is situated between the North Ashburton
River and the Rakaia Methven rallway-line, has been designed to irrigate 34,000 acres, involving the
formation of 132 miles of race containing 534,000 cubic y(uds of excavation.

Work for the year has been the excavation of 27 miles of race countaining 60,000 cubic yards
of excavation, bringing the total race formation to date to 124 miles and thb race excavation to
502,000 cubic yards. The percentage of this work completed is 94,

Five hundred reinforced-conerete structures have been built during the year, making a grand
total of 1,688, This figure represents 88 per cent. of the structures necessary to reﬂulato the
{low of water,

On this seheme an area which was prepared for demonstration g purposes still possesses the best
pasture in the district.  One return issued by the Departiment of Agriculture showed that the area
carvied an average of 996 sheep per acre and averaged as high as T4 sheep per acre during the
irrigation scason.

All excavation work for the ycar has been carried out by Diesel-powered excavation plant.

Mayfield-1linds Scheme.~—This scheme is situated between the Rangitata and Hinds Rivers and
is designed to irrigate 54,000 acroes.

The race excavation will amount to 1,000,000 cubic yards and will require the formation of
210 miles of race. Approximately two thousand lmnfor((-d concrete structures will be required to
regulate the flow nf water on this scheme.

Although progress has been considerably retarded as a result of war conditions, excavation by
Diesel-powered plant has been pushed ahead.  During the year 40 miles of race has been formed,
containing 162,600 cubic yards, and 12 miles of f(*n(mg and 148 reinforced-concrete structures hd,V(,
been erected.

During the past few months carpenters on these works have been concentrated on erection of
portable accommodation, and several units have been supplied in aceordance with the Temporary
Farm Workery A((/ommodatlon Scheme.

CANTERBURY IRRIGATION INVESTIGATIONS.

Stream Gauging © Continuons records were obtained [rom eight automatic water-level recorders
on major rivers.  Discharge records during low {low periods were checked.

Soil Moisture and Rainfall : Observations and records of soil moisture and rainfall were continued
ol forty-four stations in Canterbury and Marlhorough.

livaporation : Continuous records of evaporation, wind-mileage, humidity, and temperature in
the same districts were obtained from six stations.

Rainfall Run-off ;' Continnous records of rainfall were obtained from six high-level automatic
rain-gauges i bhe North Ashburton River eatchment arca, and outfall from the catechment was
measured continuously at the North Ashburton River automatic recorder.

Soil Burvey : Sotl acidity and fertility studies in the Ashburton County continued.
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Downs WATER-SUPPLY SCHEME.

This scheme is now well advanced and 700 farms, covering 109,000 acres out of the total
of 154,000 acres, are now being amply supplied with water for stock and domestic purposes.

Mains and Sub-mains: Although difliculty in obtaining steel has delayed deliveries of New-
Zealand-made pipes, 37 miles, or 70 per cenf. of the total, have now been laid.

Galvanized Pipes: Supplies from overseas are becoming increasingly difficult to obtain. A total
of 572 miles, or 82 per cent., has now been laid.

Reservoirs : Five of the six reservoirs are now completed.

Pleasant Point. Township: Reticulation of Pleasant Point, which includes provision of fire
fighting mains, has been completed.

HYDRO-ELECTRIC DEVELOPMENT : CONSTRUCTION WORKS.

AraPuNT Powrr Scuumi.

The driving of the tunnels for penstock units Nos. b and 6, together with aceess shalts, porous
drainage system, and the laying of rail tracks in conerete foundations, were completed. The two
penstock gates were assembled and erected.

The 12-ft.-diameter steel tube lining of No. 6 tuunel has been placed for 122 ft., of which 110 ft.
has been conereted.

The concrete foundations for No. 6 generator were completed to the first stage level, and formwork
for No. b generator in well in hand.

At the outdoor substation concrete foundations are in course of construction.

The efforts to lower the level of tail-race water at the sand-bar were successful to the extent that
a very definite improvement, was observed in the release of water at the bar. Work was suspended
owing to suitable plant not being available, and it appears that no reduction in water-level at the
power-house will be effected until the bar is further lowered.

Boring operations at the castern abutment of the Arapuni Dam were continued, ten additional
hores of various depths and totalling 3,260 ft. having been drilled during the year. The sealing
of certain bores with bituminous material hag resulted in decrcased discharge in the leakage, and
investigations arce still proceeding.

Karariro POWER ScHEME.

Tunnelling. 'Two Tworking-shafts were sunk to depths of 120 ft. and 140 {t. respectively and
equipped with electric lifts,

Dam. —lxcavation was commenced on the right abutment, and generally the rock contours
established by boring and geophysical surveys proved reasonably accurate.

Conereting.— Youndations were commenced for a batching plant and silo for cement.  Experimental
work has proceeded to ensure the suitability of various sands, and a large test-scale model 18 working
satisfactorily. A contract has been let for the supply of the bulk of the crushed stone for concrete
aggregate.  Arrangements have been made for the mixing and delivery of large quantities of concrete
by mechanical means.

Buildings and Quarters.—Administration and works buildings have been erected, and living-
accommodation for the staff and workmen has been provided. Electricity, water-supply, and drainage
systems have been installed.

Roading.—Access and internal roads have been constructed.

Permanent Village.—Thirteen permanent houses are under construction, and a contract has been
let for erecting the water-tower.

General.—Progress with construction work generally hag been affected through the inability to
seeure competent arbisans,

Tavro HEADWORKS.

The diversion cut in the Waikato River at the outlet from Lake Taupo has been well advanced.
Of the excavation, approximately 80 per cent. of the material has been removed.  The gate structure
has heen conereted to the underside of the slab.

Upstream from the gate structure sand and shingle is being removed from the channel, whilst
downstream drilling plant is being operated from a barge in the removal of boulders, rock, reefs, &e.

WAITKAREMOANA L.owkk DEVELOPMENT.

Whakamarino Canal—This work is now completed. It consists of a concrete intake structure
containing six wooden hand-operated gates leading into a reinforeed concrefe canal 187 [b. long and
16 ft. wide, which in turn runs into a double rectangular-shaped concrete inverted siphon,  The siphon,
with o horizontal leg of 91 ft., carries the water across the bed of the Waikarctaheke River 28 {t, below
canal-level and then up into a trapezoidal section 584 ft. long to discharge into Lake Whakamarino.
Access across the canal is provided by a small bridge.

W hakamarino Dam. Boring and grouting the foundation of this dam was continued, 2,180 lincal
feet of horing was completed, making a total of 4,150 lineal foet. Grouting used 304 tons of cement.
The gate tower on the Kahutangaroa Culvert has been extended to its final level, and 21,250 cubic
yards of selected clay placed on the dam and consolidated. The spillway structure, which is also
complete, will house four automatic tipping gates, and the spilled water will run down a conerete slope
to a specially-designed energy-hreaker and a water-cushion.  Work on the construction of these gates
is 1 hand.
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W hakamarino Lake.—The clearing of serub and trees over the lake area of 80 acres is in hand.

Tunnel Intake and Earth Dam.—The rolled fill dam containing 3,500 eubic yards of selected
material was completed along with the excavation for the tunuel intake structure.

Tunnel and Inverted Siphon.-- Good progress was made from b faces with the construction of the
16-ft.-dinmeter water-bunnel, the total length of completed excavation being 7,419 ft. In the main
tunnel system all excavation is completed except for a gap of 220 ft. where a heavy fall of some 80 ft.
has delayed the work. A small section of 60 ft. also remains immediately adjacent to the surge-chamber.
The conerete lining of the tunnel has been completed [or a length of 5,658 [t.

Siphon at Surge-chamber. - Excavation ig almost complete, 3,080 cubic yards of spoil having been
removed.

Surge-chamber.—A total of 25,480 cubic yards of material has been removed, and a tank has
been excavated below the chamber proper and the floor of it has been concreted. A pilot shaft has
heen sunk in the gate control shaft area.

Penstocks.— Both penstock tunnels to the surge-chamber are excavated, and the steel pipes have
been placed in the western tunnel and concreted in.  Between No. 1 and 2 anchor blocks trimming
was completed and the bases of fourteen pedestals have been concreted, 176 cubic yards of concrete
being placed.  The foundation for No. 2 anchor block has been completed,

In the shalt section below No. 2 block the excavation has been completed and trimmed and stone
toe walls at the toes of the batters put in.

The pipes in No. 3 anchor bloek were placed and concreted in.

Power-house.—To date the foundation walls and about half the concrete roof has been completed,
a total of 3,923 cubic yards of concrete having been placed.  The auxiliary units arrived during the
year, and the main transformers are also on the job along with cable and miscellancous gear.

Tail-race.-—Deepening and widening of the old river-bed to form a tail-race was put in hand and
55,080 cubic yards of material removed.

Piripava Village.~—Two permancnt cottages and a single man’s quarters were completed.

Employees.~The total number of employees is 351,

Cosr River Powkr Sciese,

Since the Government took over this scheme the Department has earried on construction
activities in connection with the headworks for this scheme.

The access road to the dam-site has been formed for a length of 6 m. 40 ch.

The original tunnel seetion is being enlarged to permit of a later increase in the gencrating capacity
of this station—1,900 lineal feet had been driven fo the original size, but this was enlarged during the
year, and a further 1,893 Tineal feot of driving to the new section was also completed.

Preliminary excavation near the power-house has been commenced, and boring on the dam-site
18 In progress.

Laki Tukaro Powkr SCHEMR.

Access roads to works and camp sites have been formed and metalled, and living-accommodation
for stalf and workinen has been erected, including water-supply and drainage systems, at all camps.

Administration buildings have also been erected, and a commencement has been made with the
construction of buildings for the curing and storage of concrete tunnel-lining blocks.

At the inlet end of the power tunnel a shalt 25 [t. by 12 ft., clear of timber, has been sunk to a
depth of 40 {t. below ground-level, and a tunnel enlargement to creet the shield-in has been commenced
from the hottom of the shaft along the line of the tunnel,

At the outlet end of the tunnel an access adit, 10 ft. by 10 ft. has been exeavated for a length of
230 [t. A cutting has been opened up at the end of the adit and a concrete invert cast for the erection
of the tunncl-driving shield.

Over 900,000 superficial feet of timber has been supplied to the works from local plantations.

Hicnpank Pownnr SCHEME.

The power-house for this scheme is located 74 miles from Methven on the south branch of the
Rakaia River 777 ft. above sea-level, and at the end of the Rangitata Trrigation Race 42 miles from the
intake on the Rangitata River.

The scheme will utilize the surplus water not required for lrrigation, and a maximum of 1,000 cusccs
will be available.

The supply will be conveyed to the power-house through a piped penstock line, the first section
comprising 11-ft.-diameter precast conerete pipes and the remainder 9-ft.-diameter steel pipes.  The
single vertical shaft turbine will operate under a maximum gross head of 348 ft., generating 36,000 horse-
power.

During the year under veview 7,000 cubic yards have been excavated for the power-house
foundations and 40,000 cubic yards have been taken out of the 46 chain tail-race.

A contract has been let for the power-house, and active work was commenced towards the
end of the year,  The sinking of the 5-ft. diameter conerete cylinders to form bases for the transmission-
line river-crossing towers is in hand.  Work is also in hand on the construction of the permanent village
buildings.
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CONSTRUCTION AND IMPROVEMENT OF ROADS AND BRIDGES.

Activities in respeet of the construction and improvement of roads and hridees were on a much

! ‘
smaller scale than for the preceding year.  Formation was completed over lengths totalling 235 miles,
and metalling was undertaken over an aggregate length of 400 miles. A total Jength of 8,395 {t. of
bridging was erected during the year, and over 32,000 lineal feet of culverting was installed.

Apart from the continuation of works already in hand at the beginning of the year, the programme
largely comprised the formation, metalling, and bridging of acvess to farming localitics where primary
production would be benefited.

A summary ol the larger works carried out during the year is as follows

The metalling of the Awanui- Mangonui Road was completed, and a reinforeed-conerete hridge,
A0 ftoin length, was erected across the Taipa River. There are still & number of smaller bridges to
be erected on this road.

Formation and metalling of 51 miles of the Waiotapu - Waikite Valley Roud were completed, in

b 2 . >
order to provide access to lands under development by the Crown.

On the Rotorna Waikaremoana Road a further length of 4 miles was metalled,

o
Work was continued on the direct road conneeting Whaiouru and Tokaanu, 10 miles of formation
il
and 12 miles of wetalling having been completed. One bridge 80 ft. in length was erected,

Only 4 miles ol formation remains to be constructed hetween the sections of the Tanmarunui -
Tokaanu Road which have already been completed.  During the year 3 miles of heavy bush were
. . .y . B sl ~

cleared, 2 miles 55 chaing were formed, and 1 mile 23 ehains were meotalled.
The formation and base-course metalling of the Okau-Tongaporutu Road have been completed
. . . . = . . a Ve . ’
thus providing a_ direct connection between the Ohura district and the Te Kuiti - New Plymouth
State highway.  The work done during the period under review consisted of 4 miles of formation and
6 miles of base-course metalling.

Good progress was made with the survey of the Napier Taihape Road.

The Lower Huott -~ Melling section of the Western Tlutt Road has heen completed, and the forma-
. A . ! i 1 pleted,
tion of the Petone - Lower Hutt section is well advanced, in readiness for surfacing next season. A
considerable amount of work was involved in the moving of railway-tracks and signalling-cquipment.

Formation has been completed on the Woodville Ashhurst Road, which will provide an alter-
native to the Manawatu Gorge highwiy conneeting the Hawke’s Bay and Wellington districts.  The
erection of the Pohangina River Bridge, over 360 ft. in length, is in hand.

Tmprovements to the Springlands Junetion - Matakitaki Section were continued.

On the Main South Westland Road, 3 miles of formation and 7 miles of metalling were completed

. m ’ . . . . - . o . - -
on the Weheka-Haast Scetion. The erection of the Paringa River Bridge, 1,414 ft, in length, is in
hand, and when finished will complete this section as far as is proposed at present.  This will then
allord an all-weather extension for a distance of 43 miles southwards from Weheka,  On the Haast -
Jackson’s Bay Reetion, 5 miles 52 chaing of formation and 9 miles 72 chains of metalling were
completed. This portion of the proposed main road will, when construeted, provide all settlers south
of the Haast River with access to Jackson’s Bay, where shipping facilities are available.  During
the year the following bridges were completed @ Okuru River (496 ft.), Waituna River (40 ft.), and
Karangarua River (420 ft. suspension).  The following structures are in course of crection : Turnbull
River (496 ft.), Arawata South (20011), and Arawata North (270 ft. suspension).

On the Makarora — Haast Road, full-width formation has now been completed for a distance of
I7 miles from the commencement at the Makarora end, and half-width formation has been carried
forward to the bridge-site at the Gates of the Haast.  The reinforced-concrete hridge over the Fish
River, consisting of one arch span, of 102 {t., and two approach spabs each 14 ft., was completed.
Construction work on this road has now been suspended,

The following table shows the extent of the surveys, formation, metalling, culverting, and
bridging completed during the year in the respective public-works districts -

‘ Lngi . ‘ Culverts, ‘ Prilges,
Jistrict. ingincering Formnation. setadling, - [ e
District Surveys. ‘ Formation Metalling Number. Length., ‘ Number. ‘ Length.
M. «¢h. M. ch, M. ch. } Irt. It.
Whangarei .. . o 12 25 06 G310 . 3138 6,595 17 1,216
Aunckland .. .. 31210 58 37 83 47} 1 210 4,407 10 420
Tauranga. . .. 12 591 22104 I 90 2,426 3 101
Gisborne .. 1 60 1+ 66 9 54 i 178 4,347 2 330
Tawmarunui .. .. 16 39 2816 28 73 i 106 3,254 5 300
Stratiord | 38 7 561 17 30§ ! 3 RRES 2 135
Napier 120 P29 31 9 ! 11 1,054 2 211
Wellington 379 ! 5 a2 [ A . 37 3,089 13 785
Nelson .. . 16 729 § 12 1 63 1,068 2 30
Greymouth .. .. 8 334 19 35 30 77 s 91 1,751 11 2,396
Christchurch .. .. .. 18 24} 3604 | 58 1,229 ' 6 915
Dunedin .. .. .. .. IS 0 40 43L | 63 1,477 ! 6 ! 308
Tnvercargill . .. . 7 THE It 43l ! 33 1,163 ! 3 159
Totlals . Lo 750 T8 235 6} 400 42 | 1,258 32,3123 J 82 8,305
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LANDS-IMPROVEMENT.
WraNGarrt Digrrier.

Sand-dune Reclamation. -Kaitaia Avea: The work carried out during the period under review
consisted of tree-planting, lupin-sowing, marram-grass planting, and genom,l maintenance.

Trec-planting extended over three months, during which 233,000 trees were planted covering
approximately 200 acres. Most of the plants were produced at the Department’s nursery at
Waipapakauri.  The results to date have been very satisfactory.

The qu.mtlt of lupin-seed sown was 4,4721h., most of which was sown in the autumn near
Waipapakauri with excellent results.

Marram-grass was planted out over a total area exceeding 400 acres, of which the greater plantations
were at Te Kao and Greenfields.

Lixperiments have been made in the sowing of lupin and other seed by aircraft, and these show
an appreciable reduction in cost as compared with hand methods.

Te Kopuru Arca : Operations were confined to tree and marram-grass planting and lupin-sowing.
Approximately BO acres of trees and 35 acres of marram-grass were planted.

Holdanga Harbowr Tidal Flats Reclamation.— At Tullock’s, the reclamation stop-bank has been
stone protected throughout the length of 70 chains which was subject to crosion by sca.

The Rawene arca of 200 acres which was eleared of mangroves has been stumped in preparation
for further development of the arca.

Willow-clearing.- A contract has been let for the clearing of willows from 190 chaing of the
Waionchu Stream.

Seattered willows have been removed over a length of 107 chaing of the Waiotu Stream, while the
removal of heavy willow growth, the construction of diverts, and ring-barking were also (‘aumd out
over a length of 40 chains.

Swamyp Drainage. - Proposals were prepared for enlarging the Ruawai and Naumai stop-banks
over a length of 6 miles, and towards the end of the year a contract was let by the Raupo Drainage
Board.  This work conforms to the comprehensive se h( :me of drainage improvements on the lewm
Flats. .

Investigations were made and proposals were prepared in respect of a number of drainage problems,
and these are under consideration.

AUCKLAND Digrrrcr.

Kaipara Harbour Flats Reclamation, Glorit Section—~During the year 266 acres were disked and
harrowed, 72 acres sown in grass, and 256 acres top-dressed.  Wire fencing was crected over a length
ol 2 miles 12 chains. Two bores were sunk, a water-pump was installed, 7,!‘)6 ft. of reticulation pipes
were laid, and sixteen concrete troughs, with approaches, were completed. The eradication of fescue
was continued, an arca of 485 acres lwm«r treated.

Kaipara Harbour Flats Reclamation, Ku/bz,z/,avrz,(/o Block and Oyster Point.—On this block, 148 acres
of mangroves were cleared and burned, and on the stop-banks 35 chains were fascined, 55 chains grassed,
and, 65 chains ropaired. Four drain-crossing bridges were erccted, 490 chains of lateral draing were cut,
and 449 chains of drain were deepened or cleared.  Fencing was erected over a length of 729 chains,
roading was formed for a length of 65 chains and metulled for 86 chains, while 142 ft. ol calverting was
Taid.  The metalling of the access road on the Oyster Point Block was almost completed.

Sand-dune Beclamation.-—Woodhill-Helensville 1 Replanting of marram-grass was carried out over
an area of 1,014 acres and tree-planting over an area of 320 acres.  One hundred and thirty-four miles
of new lincs were cut and 1,486 miles of lines were cleared.  Firebreaks totalling an area of 906 square
chaing were cleared and 6 miles of fore-dune fencing erected.  In tho tree nursery, 524,000 trees were
lined out.

Nowth Waikalo Heads and Kariolali.—Marram-grass was planted over an area of 500 acres, including
265 acres of new country.  Four thousand pound of lupm -seed were sown with good results, and a Jarge
quantity of seed was gathered for the next season’s requirements.  Tree- p]anbmg covered an area of
358 acres, bringing the t()ta,l to 1,026 acres. A total of 1,993 miles of trec lines were cleared and 38 chains
of sand-arresting fences were crected on the fore-dunes.  Over 400,000 yearling trees were lined out
in readiness for the ensuing season.

Rabbits have caused a good deal of damage, and, in addition to regular trapping, experimental
measures for poisoning were carried out at the request of the Agriculture Department, (md the results
were most satisfactory.

South Kaipara Heads—Replanting of marram-grass was undertaken over an arca of 345 acres,
and 1,700 1b. of Jupin-seed were sown.  The work previously carried out at this location is in excellent
condition.

Hauraks Plains Bast Waler-supply.—This scheme was completed and the whole area is now being
served.

Mangaorongo Stream Willow-clearing.—An additional length of 2 miles 37 chaing of stream-bed
hag been cleared of willows by means of tractor and winch. The growth is extraordmarily heavy, but
the general effect of the improvements has been to lower the normal water level 7 ft. at the Main Trunk
Railway crossing at Kio Kio. The lowering of the water-level exposed large logs where the steam
winch had previously worked, and these were also removed.

Matatoki Drainage S(:/m’nm.— Kxcavation was carried out over a length of 57 chains of the Matatoki
Drain”and 99 chains of the Warahoe Drain.  Culverting totalling 322 ft. was laid, and twenty-five
ﬂood!u’ms were completed.  One 30 ft. span bridge was erected on Matatokt Road and one L7 ft. span

brldge on Wainui Road.



D.—-1. 32

Pacroa Drainage Scheme. ~Drains have heen excavated and stop-banks erceted for o length of
113 chaing.  Two 26 ft. M AL bridees and one 24 ft. reinforced-conorete box enlvert were constructed,
while 192 ft. of culverting was placed under stop-banks and 25 chains of drain were fenced.

Tavrua Township Stop-banks.—In order 1o conform to the new alignment and levels, 46 chaing of
stop-hanking were constructed and four floodgates and culverts were completed.

Tavranca DistmrroT.

Judea Swany Drainage--The widening and deepening of this stream was continued and a total
. . o o
length of 4 miles 54 chains hag now been completed.
Otare River Brosion.—The erection of protective groynes, comprising sheathed piling, was completed.

TAUMARUNUT DISTRICT.

Molkan River Willow-clearing.~ The work of ring-barking and poisoning willow growth was
continued, and generally successful results have been obtained from the activities of previous years.

Mangapu Drainage Board.— This Drainage Board has carried out further elearing of the Mangapu
Stream, with financial assistance from the Government.

WeLLiNaron Districr.

Sand-dune Reclamation (Hokio 1o Manawatu River ) —Good progress has been made with the
stabilizing of sand-dunes by planting marram-grass and lupin.  Tree-planting was continued, but
owing to the loss of seedfing trees through a storm only 94,000 trees were planted during the season.

Manawatu River (Whirokino Cut). - Towards the end of the year under review a contract was let
for the excavation of the new channel some 53 chaing in length.  This work is situated about 1§ miles
down-stream from the Whirokino Bridge on the State highway. The dimensions of the cut will be
85 [t. deep from mean surface level and a bottom width of 20 ft., the quantity to be taken out being
372,000 cubice yards. '

Flazmilling Tndustry (Rehabilitation. Plan)—Work has been in progress with the clearing and
planting of the Moutoa Hstate, near Foxton. Heavy clearing has been carried out over an arca of 314
acres and light clearing over 572 acres.  Of the existing flax plantations, 125 acres have been thickened
and 509 acves of new planting completed.  The formation and metalling of 2 miles 40 chaing of road
were also undertaken,

NuLson Digrricor.

Awalere Water-supply.—This scheme, which is being carried out by contract arranged by the
Awatere County Couneil with assistance from the Government, is nearing completion.  The principal
work undertaken during the year was the laying of pipes for reticulation. A total length of 91,500 ft.
of pipes, ranging in size from §in. to 6 in., was laid, together with the necessary {ittings and service
connections.

CrrisTeHurcn Diserrer.

Ashburton and Hinds Rivers Flood Control--A floodway of 1,400 acres has been cleared of willows
and scrub to date, of which 1,200 acres were in the main stream and the balance in the north branch.
Stop-banks totalling 7 miles have been crected in the Tinwald and Wakanui districts. A recent major
flood proved the effectiveness of the partial scheme already completed, many thousands of acres which
were formerly subjected 1o periodical flooding being saved from inundation.

Lake Ellesmere and Lake Forsyth Druinage—Investigations have heen made with a view o preparing
a comprehensive report upon the possible methods of construeting outlets for these lakes.

(GREYMOUTH DISTRICT.

Karamea Flood Control.—TRepairs to the Otumahana wall were completed, and further stone was
placed to arrest the crosion at Hall's and Simpson’s.  Quinlan’s filling was completely restored and the
bank at Ferrig’s overflow was turfed.

The year's output from the Oparara Quarry was 3,609 tons of stone, the whole of this quantity
heing utilized.

Oparara River Protection.—As a result of severe flooding which oceurred in February, 1940, it became
necessary Lo carry out repairs and further protective work.  Quarry rock was used for facing sections
of bank where erosion had taken place.  An old bridge approach was removed to allow flood-waters
to escape freely.

Arahura River Protection.— A small amount of work was undertaken to strengthen the protection
previously constructed.  Two log groynes with boulder filling were crected to divert branches of the
main stream away from certain stop-banks.

Hokitika River Brosion (Moynthan’s).—A stop-bank was constructed, 12 ft. high and 11 chains
long, across an overflow channel, together with serab-mattress and willow-plantation protection.

Kolatahi River Ervosion (O Reilly’s ) —A stop-bank, 17 chains long and up to 13 {t. in height, was
constructed across an overflow channel to prevent erosion down-stream. Heavy serub-mattress
protection was carried out on the down-stream end of the stop-bank.

Little Wanganui River Erosion. —New stop-banking averaging 10 ft. in height was erected over a
length of 22 chains, and 20 chaing of old stop-banking were raised and strengthened. Heavy wire
crate matbtress protection was provided at the head of two old pile groynes and 2 chains of continuous
scrub-matiress protection were completed.
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HARBOUR WORKS.

Houhora Wharf—The contract for the crection of & bridge at Pukenui has been let and work is
in hand.

Orapiv Wharf ; Beachlands Slipway ; Waiheke Island.—The wharf at Beachlands was demolished
and a alipway construeted with the materials therefrom.  Reconstruction of Orapin Wharf was also
completed by the same contractors.

Tairua Wharf—The reconditioning of thig wharf was completed by the Thames County Council.

Helensville Creek Beacon, Kaipara Harbour.—General maintenance was carried out during the
Year.

Bruce Buy. - Surveys have been made and plans are being prepared for a proposed wharf at this
location.

Westhaven Wharf—The construction of a breastwork and approach road are in hand on this site.

Lavelock Wharf—Repairs and extensions are being undertaken, and all preliminary work is
completed prior to letting a contract for construction of this whart,

Mownorangi Bay—The site has been surveyed and plans are in hand for a jetty on this site.

Fluine (Brown’s) Bay.—Plans have been prepared for a jetty and access track to be constructed
here.

Endewvour Inlet.--A 34 ft. jelty has been constructed on Endeavour Inlet during the year.

Fairy Bay Wharfo—Plans have been completed for this wharf.

Kwmadoto Bay.  Plans are in hand for the provision of a wharf with launch steps at this location.

Ships Cove. 'The construction of a jetty with launch steps has been completed.

TLennyson Inlet. ~A jetty complete with launch steps, access road, and approach has been
constructed here.

Lrcirrnouses.

Moko Hinau-——A [uel-oll store has been erccted, the Diesel engines overhauled, and repairs and
maintenance carried out to the clectrical equipment.

Cuwvier Island.-—-Routine maintenance has been carried out on the Diesel engines and electrical
equipment.

Glodley Head.—The site for the new lighthouse has been constructed imvolving some 300 cubic
yards of excavation in rock.  All electrical equipment is on order, and the lens and lantern ex Cape
Foulwind are being reconditioned ready for installation.  Arrangements are in hand for the construction
of the power-line to the new site.

Akaroa.—A contract has been let for the erection of a Blondin cableway over the inlet at this
station to replace obsolete landing-equipment.

DPuysequr Point.~—The power-house in connection with electrification has been completed and the
access road approximately 2 miles fong constructed.  All material and equipment for electrification
and Ingtallation of radio heacon is being assembled at Invercargill ready for transport and installation.

Moeraki—A small hut has been erected to accommodate an extra man, and power-lines have been
run to the station for clectrification.  The cottages and buildings are now supplied with electricity,
and equipment is on order to clectrily the light.

Jenire Island.—Extension of the cottage dramage is in hand.

Portland Island.—A generating set ex Stephens Island has been installed to provide power for
radio-beacon purposes.  Trial surveys have been carried out for the erection of a Diesel winch and
tramway to improve access to the station and also surveys of sites for three new cottages for the keepers.

Baring {ead.—Routine maintenance of plant and cquipment has been carried out during the year.
A cross-over conneetion between this station and the adjacent naval station has been provided to
allow for an interchange of power in case of emergency.

Hen Island.—The crection of a light-tower and the cableway necessary for servieing is in hand
and 1s now nearing completion.  The existing light on the Chickens will be extinguished on completion
of this work.

Cupe Reingn—A considerable amount of work has heen carried out during the year. This
includes the crection of two keepers’ dwellings, light-tower, and power-house.  The construction of a
combined garage and fuel-store is in hand, also the erection of a flashing beacon on the mainland at
Cape Maria.

The installation of plant and equipment in conmection with the radio beacon and electrification
has been completed, and the work of erccting the tower-lantern and equipment ex Cape Maria is in
hand.  With the exception of a 30 ft. bridge, which is in hand, the access road from Te Paki is now
completed.

Cape Marin.—This station was completely dismantled during the year, the keepers being
transferred to Cape Reinga.  Hverything salvagable was taken off the island, and the lighthouse lantern
and equipment, transferred to Reinga. When this light was extinguished a temporary electric light
was exhibited at Reinga. Cape Maria Island no longer exists as a lighthouse station.

Tutukaka Heads—An automatic flashing beacon has been erected on this location by the
Whangarei Harbour Board under the direction of this Departiment.

Cape Campbell—All buildings and the lighthouse tower have been painted and minor repairs
carried out. During the year all electrical equipment received routine maintenance, A fuel-oil store
has been erccted adjacent to the power-house,

3D, 1.
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Stephens [sland —Routine maintenance has been carried out on this station during the year, and
the construction of a fuel-oil store is in hand.

Jacksow’s Bay—The tower for an automatic flashing light and a cableway for serviceing have been
crected ready for the installation of the heacon.

Clay Point (Tory Channel) —A tower for an automatic flashing light has been erected and an
approach track constructed on this location,

Castlepoint.— Minor adjustments were carried out at this station, occasioned by the mechanism
being displaced by an earthquake.

LAND-CLEARANCE BY MACHINERY.

Good progress has been maintained with the scheme for making available for hire to farmers
heavy constructional machinery suitable for brmgmg into production large arcas of land which have
remained uncultivated throughout the years owing to the difficulty and hlgh cost by ordinary methods
ol carrying out stumping, logeing, clearing, plouorhmg, &e.

Eighteen heavy tractors rave been employed on this scheme during the year, and the following
work was com plotvd B

Public Works District. Stumping and Clearing. P(] ;ﬁ;gfl}:};\élgld {iigiﬂ:}(g ‘i;g)nn)uﬁf oanﬁ

Acres. Acres, M. ch.

Tauranga .. .. .. .. 630 .. 13 36
Taumarunu .. .. .. 1,100 .. ..

Stratford 4,402 2,076 5 17

Nelson .. .. .. 874 438 4 0

Westport .. .. .. .. 711 D36 0 20
Greymouth. . .. .. .. 103 .. ..

Dunedin .. .. .. .. 4131 .. 22 1

Invercargill .. .. .. 1,749 .. 24 7

Totals .. .. .. 10,000 3,050 69 61

In addition, improvements to creek channels, using drag-line excavators, have been a feature of
the programme in Southland, 4 miles 27 chains h(wmw boun d(‘th with by ma(‘hmcry during the year,
along with b miles 67 chains of stop-bank formation.

TEMPORARY ACCOMMODATION FOR FARM WORKERS.

To meet the shortage of accommodation for farm workers, especially married couples, a scheme
wasg initiated carly in 1940 whereby standard Public Works hutmen’m were made available to farmers
on very reasonable terms.  During the year the number of hutments supplied was as follows, the period
of tenaney in most cases being tho duration of the war and one season thereafter :—

Whangarei .. . . 32 6
Auckland .. .. .. .. 271 58
Tauranga .. .. .. . 44 20
Gishorne .. .. .. .. 11 7
Napier .. .. .. .. 22 . 15
Taumarunul .. .. .. 9 2
Stratford .. .. .. .. 164 25
Wellington . . .. 58 20
Nelson .. .. .. .. 15 11
Christchurch .. .. .. 15 6
Dunedin .. .. .. .. 30 b

Totals .. .. .. 671 175

DETFTENCE WORKS.

During the year the Department continued a very large programme of construction works on behalf
of the Army, N(Lvy, and Air Departments in connoouon with the Dominion’s defence rcquuomonts
This programme included the erection of numerous buildings, together with the installation of services
for water-supply, sewerage, electric power, and other facilities. The extent of such work may be
described as comprising approximately one-third of the whole of the Department’s activities for
the year under review.,
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TMPROVEMENTS TO PUBLIC-SCHOOL GROUNDS.

Various improvements to school-grounds throughout the Dominion were carried out during the
year in accordance with proposals approved by the Rducation Department.

This ¢lass of work was undertaken by the Public Works Department where the Government,
through the Kducation Department, provided substantial financial assistance or met the whole of the
cost involved. '

HOUSING CONSTRUCTION.

In connection with the Government housing scheme, this Department again carried out a
considerable amount of work on behalf of the Housing Construction Department.  This work covered
principally subdivisional roading, including kerbing, channelling, and storm-water drainage, and the
clearing and leveliing of building-sites.

PUBLIC BUILDINGS AND ELECTRICAL OPERATIONS.

Details of public-buildings works and ol the operations of the State hydro-electric undertakings
are contained in the separate reports, included herewith, by the Government Architect and the Chief
Electrical Engineer, respectively.

I have, &ec.,
W. L. Newymam, A.M.Inst.CH.,
Engiuncer-in-Chief.

R
O



APPENDIX C,

ANNUAL REPORT ON BUILDINGS BY THE GOVERNMENT ARCHITECT.

The GoveryMENT Arcrrict to the Hon, the Ministrr or Pusric Works,
S, -
I have the honour to submit the following report on the activities of the Architectural Branch
for the year ended 31st March, 1941,

BDuring the year plans were prepared for 782 buildings of an estimated value of £2,070,021, and
contracts totalling £1,174,365 have been let. Contracts to the value of £340,346 for buildings designed
prior to 1st April, 1940, have also been let, making the total value of building contracts let during the
year £1,614,711,

In addition to the above, buildings have been designed and erected by other branches in Head
Office and by Distriet Offices in connection with railway-construction, main highways, hydro-clectric
works, and other activities of this Department.

During the year a major part of the organization of the Department was engaged in an urgent
defence programme, involving extensive expansion to R.N.Z.AT. aerodromes, large training camps
at a number of military centres, and the establishment of naval and military coastal defence works,

Many materials and fittings previously imported have been difficult or impossible to obtain, but
New Zealand manufacturers have risen to the oceasion and produced satisfactory substitutes for the
majority of them at veasonable prices.

Appended is a schedule of work, which includes maintenance work and contracts prepared in
various District Offices,

During the year nine members of my staff voluntecred and were accepted for military service,
bringing the total now serving up to fourteen. In conclusion, T wish to place on record my appreciation
of the eflicient and loyal manner in which my staff responded to the heavy demands made upon them.

Vicr-RuGAr.,

Wellinglon. —~Extensive renovations and repairs were exceuted at Government House.

DEpPARTMENT OF AGRICULTURE,

Whangarei ~—Office accommodation was arranged at Kaikohe and Dargaville.

Aucklond —At Ruakura a grass-drier plant was installed, and at Te Kauwhata a wine-storage
building and still were erected.

Stratford.—Renovations were made to the dormitory block at Bulls.

Wellington..—At Wallaceville several buildings were erected and a new animal health laboratory
building was completed and oflicially opened. A metabolisim shed was completed.  Alterations were
carried out at two other places.

Canterbury. Your buildings were erceted at Canterbury Agrienltural College, including a wheat
research building and further extensions to the glasshouse.

Dunedin-—-A new oflice was erected at Ranfurly and renewals were made to roofs of the dwelling
and stables at Tapanui and repairs done at three other places.

EpucarioN DEPARTMENT.

W hangarei.—Extensions, renovations, and repairs were executed at the local high school.

Auckland.— A housemaster’s cottage at Owairaka was completed, and general maintenance was
carried out at four Child Welfare Homes.

Towrange.— A water-supply was installed at Pukchina School, and repairs and drainage-work
done at Maraenui Native School.

Napier District—xtensive ground improvements and renovations were carried out at Green-
meadows.

Stratford.—Substantial additions were made to the engineering block and heating services installed
at Hawera Technical School, and at Stratford Technical School the crection of three modern class-
rooms was completed.

Gishorne. -Additions and renovations were cartied out at three institutions and ground improve-
nments ab three Native schools.

At (ishorne High Sehool painting and renovations were carried out and a shed for bicycles erected.

Nelson.- - Nelson Boys’ College and Marlborough College are still under construction.

Dunedin.— At the Special School, Otekaike, a new glasshouse was built and a heating system
mstalled.

Tnvercargill At Gore High School a new technical block has been completed.
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HMrarre DypARTMENT.

Whangarei.~—Thirty hutments for Native T.B. patients were completed.

Tawranga.—A start has been made on the foundations Tor a new sanatorium at Rotorua, and forty
privies for Maoris were completed at Whakatance. Repair work was carried oub to three district nurses’
cottages.

(fisborne.—The construction of one T.B. hutment and forty tube privies was carried out.

Stratford.. At New Plymouth two huts were erected for T.B. Maoris and tube privies for Maoris
at various pahs and farms in the district. A garage was built for the district nurse at Opunake.

Wellington.—Renewals and additions were carried out at four places.

Nelson.—One hutment for T.B. Maoris was erected at Wairau.

Christchureh—The male pavilion at Queen Mary Hospital, Hanmer, was completed. Painting,
renovations, and repairs were made to three buildings,

T'nwvercargill — Thc new labour block at St fl(![(}[lﬁ is nearing completion. (eneral renovations
were carried out at the main hospital and nurses” home.

Jusrier DEPARTMENT.
Courthouses.

Tauranga. - Jxtensive renovations and repairs were executed at Whakatane and Opotiki, and o
septic tank and drainage system was installed at the latter place.

(Fushorie.— Txt,(,nmvo renovations and alterations have been done at Ruatoria. A new building
18 being erected.

Wellington.—Alterations and additions were made at Wellington,

Dunedin.~ -At Oamaru an electric heating system was installed and at Cromwell a sewerage system
laid. The Arrowtown Courthouse was shifted to Omakau.

Invercargill—The new Invercargill building is very nearly completed.

Prisons.
Auckland.-—At Waikeria Borstal Instituto two stafl cottages were crected and a pasteurization
and bottling plant was installed.
Invercargill—Fxtensive renovations and altcrations were carried out at the Borstal Institution.

Menran Hoserrans DepartmeNt.

Auckland.—The nurses” home at Kingseat, together with renovations to villas 12 and 13, has been
completed. At Avondale a h:LlI'dmbbmg»su,loon (md glasshouse, and at Tokanui, villa No. 4, with new
slaughterhouse and equipment, were erected.

Greneral alterations and maintenance were carried out at several other places.

Wellington.—At Porirua the contract for demolition of towers and making good is approaching
completion.  Reroofing of the farm block 15 in hand.

Christchurch.—A new villa No. b at Templeton is under construction.

Nelson.—At Ngawhatu three new villas were completed and at Nelson repairs were made to the
main building.

Greymouth.—The construction of the nurses’ home also additions to the laundry building are almost
complete.

Narionan AND COMMERCIAL BROADCASTING SERVICES.

Christchurch.--At 3YA fresh staff accommodation of six rooms was erected. Painting and
renovations were carried out at 3ZB.

Tnvercargill.-—A five-roomed residence was erected at Dacre.

NaTive DEPARTMENT.

W hangarei, wenty new houses, one hutment, and ten cowsheds were erected, and eight
renovations carried out.

Auckland. Thirty-two Native houses were completed, and alterations and additions made to a
number of dwellings.

Taumarunwi.—At Nihoniho and Taumarunui houses were built, and ten were completed
Te Kuiti.

Tauranga.—Twelve cottages were constructed under the Native Housing Scheme, and thirteen
cottages, eleven cow-sheds, and one wool-shed under the Native Developmcnt S(,hcme Eleven
a]teratlons and forty-four painting jobs were attended to.

Nagpier.—Nine residences were crected, and repairs and additions made to six others.

Stratford—At Hawera new office accommodation was arranged, and at New Plymouath
renovations were carricd out at the hostel.

Gisborne.—Ninety houses were erected in this district. Maintenance was carried out at the
Native Land Department Buildings.

Porice DepartMuNT.

Whangares.—At Kaitala a new building was erected.

Auckland.—At St. Heliers a new station and residence was erected.

Tauranga.—A new cottage was erected at Waikune and a new station at Rotorua.

Wellington.—At Miramar o new residence and station was erected and a new station built at Levin,

Nelson.—At Motueka a new garage has been built.
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Christchurch.—VFive new residences were erceted
Waimate, and Riccarton.

Dunedin.—New buildings were erected at Port Chalmers and Naseby and a new office and
lock-up constructed at Lawrence.

Invercargill —Alterations and renovations were carried out at five stations.

namely, Little River, Cheviot, Glenavy,

Posr anp Tunrgrarn DEPARIMENT.

Auckland.—The additions to the Chiel Post-office were completed and extensive alterations were
made to the top floor. New post-offices and residences were erected at Kaukapakapa and Browns
Bay. Alterations and additions were carvied out at five post-offices and six telephone-exchanges.
Extensive alterations and additions were completed at Newmarket.

Tavmarunui.-—~A new post-office and residence at Taupo was completed.

Tauranga.—-A new garage and line store was erected and maintenance of two other post-offices
attended to.

Stratford.---At Titzroy a new garage was erceted and a new garage and store at Stratford i being
built. Renovations and alterations to nine post-offices were attended to. )

Wellington.—At Palmerston North alterations and additions have been completed. At Lower
Tlutt & new office is being crected.

Extensive renovations have been carried out at the General Post Office, Wellington, and
maintenance carried out to two other buildings.

Nelson.—--A new store and garage has been completed and renovations made at two other oflices.

Mhristchurch.--Fixtensive alterations and renovations were carried out at Timaru Post-office.

Dunedin—At Mosgiel a new post-office and residence was erected and repairs and renewals were
carried out at four offices.

Invercargill-- A new post-oflice at Invercargill is almost completed. A new radio-receiving
station is being erected at Awarua, and the old station converted into living quarters for single staff.

SOCIAL SECURITY DEPARTMENT.

Whangarer——Additional office accommodation was provided at Whangarei and Dargaville, and
accommodation at Kaitaia.

Taumarunur.—Alterations were carried out at Taumarunui and Te Kuiti.

Tauranga—~ New office accommodation was arvanged at Whakatane and Rotorua.

Stratford.—Alterations and additions were c:mwd out at New Plymouth and Stratlord.

Wellington.- --Repairs and alterations were carried out at Aotea Quay

ToURIST DEPARTMENT.

Chateaw Tongariro.—Refrigeration machinery has been installed and extensive rencwals and
repairs to the heating system were carried out.

Waskaremoana Lake Iouse~—Additions were made to the kitchen and a new drying room crected
and the electric installation was reconditioned.

TInvercargill~-Renovations and alterations were carried out at Te Anau and Milford.

MISCELLANEOUS.

Whangarei.—¥or the State Advances Departmient Rural Housing Scheme, thirty - cight
married quarters and seven single quarters were completed. Three farmers were supplied with
accommodation for scasonal workers.  Renovations were carried out to six small farm cottages under
the Small Farms Scheme.

Aucklond.-The new building at Jean Batten Place is nearing completion, the probability being
that the first three floors will be occupiod some time in June. A,t Hamilton the Knox Street garage
has been completed. A surfuceman’s cottﬂ,ge and a garage were erceted at Tirau.  Renovations and
additions were carried out at twelve Government Departments.

Tawranga.—New premises were fitted out for the State Fire Office. Bix stall cottages and two
surfacemen’s cottages were crected at Taupo for the Muain Highways Board. Forty-two married
quarters and twenty-one single men’s huts were crected under the Temporary Accommodation for
Farm Workers” Scheme.

(isborne.—A new depot at Awapuni Road was erccted for the Department. The crection of a
mechanical workshop is in hand.  For the State Advances J)cparbmon’c cleven married and ten single
quarters were completed under the Rural Ilousing Scheme.

Tavmarunut.—At Tauwmarunui an oil-store has been installed in the Public Works garage, and
alterations to the grounds and departmental residence carried out. ¥or the State Advances
Department nine married and two single men’s quarters were erceted under the Temporary
Accommodation {for Farm Workers’ Scheme.

Napier.-~Internal Marketing Department : At the Hastings cool-store work on the insulating-
chambers is well in hand.  The well has been driven to 274 {t.  Twenty-six married and fiftcen single
quarters were crected under the Small Farms Scheme. Thirty-five bicycle-racks were crected and
general ground improvements were carried out at the Government Buildings. A five-roomed cottage
was erected at Te Haroto and a three-roomed cottage at Caption Bridge for the Main Highways Board.

Straiford—A new Plant Depot was constructed at Smart Road, New Plymouth. Office
accommodation was arranged at New Plymouth and Wanganui.
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Wellington.—-The new Government Life Insurance Building is complete and is now {ully occupied.
The new dental clinic at Willis Street has been completed. The Stout Street building is about
two-thirds complete, and work is going ahead steadily. Additions to the workshops have been
completed at the Public Works Departraent, Palmerston North,

At Foxton several new buildings have been erected for New Zealand Woolpack and Textiles under
the Flax Rehabilitation Plan. For the State Advances Corporation fifty-eight cottages for married
workers and twenty huts for single men have been erected under the accommodation for Farm Workers’
Scheme.

Nelson.--At Port Nelson a cool-store for the Internal Marketing Department is almost complete.
At Cape Campbell renovations and painting to the lighthouse were carried out, and at Kahurangi
Point the keeper’s dwelling was removed to a new site on account of sea erosion. At Picton alterations
and repairs were made to the Harbourmaster’s residence. A linen-flax factory was ecrected at
Blenheim. At Nelson a new laboratory and additions to the stall quarters was completed at the
Tobacco Research Station.

Christchurch.—Linen-flax factories are almost complete at Leeston, Oxford, Methven, Washdyke,
and Makikihi.

Grreymouth.—Additions to the new Government Buildings are completed. Office accommodation
for the Geological Survey was arranged.

Dunedin.~-Ten cottages were erected for farm workers under the Temporary Accommodation
for Farm Workers’ Scheme.  Alterations were carried out at three oflices in addition to extensive
alterations and renovations at the Customs Building.

Tnvercorgill—New factories were erected for the linen-flax industry-—viz.: At Winton a new
building for treating fibre and four temporary married quarters and a number of huts for single men
have been erected ; and at Otautau a similar programme is in being. For the State Advances
Corporation thitty small married quarters have been erceted under the Temporary Accommodation
for Farm Workers’ Scheme.

MainrENaNCE.

(eneral maintenance and renovations were carried out as required in all districts.

I have, &e.,

Jouw T. Marmr, F.RI.B.A., FILAA.
Government Architect.




APPENDIX D.

ANNUAL REPORT OF THE CHIEF BELECTRICAL ENGINEER.

T Cowme Krueerrican Exciveer to the Hon. the Minvistir or PusLic Works.
SiR,-—

I beg to report on the position of the development of clectrie power in the Dominion for
the past year, as follows —

GENERATING-SCHEMES IN OPERATION.
NORTH ISLAND ELECTRIC POWER SYSTEM.

1. Capital Outlay.
At the close of the year 1910 41 the total capital outlay was £9,813,028 representing assebs in
operation, and £1,718,677 representing assets nob in operation, giving a total capital outlay of
£11,661,705, and Table LI gives an analysts of this amount.

2. Financial Results.

The total revenue for the year amounted to £1,533,136 and working-expenses £640,834, which
resulted in a gross profit of £892,252, cqual to a return of 9-37 per cent. on the average capital in
operation (£9,519,365).

The interest charg: for the year was £336,073, and as the statutory limit had been réached for the
Depreciation Reserve, no payment was neeessary to that account.” The net profit was therefore
£656,179, of which £284,532 was paid for Income-tax, national sceurity tax, and social scenrity charge,
£148,937 was appropriated to sinking fund, and the balance of £122,710 was transferred to the reserve
fund.

Comparative figures for the year ending 81st March, 1940, are as follows : Revenue, £1,328,499 ;
working-expenses, £368,015 ; interest, £345,207 : depreciation, £15,477 ; with a net profit of £599,800.

The uccumulated Reserves and Sinking Funds as at 31at March, 1941, amounted to £2,725,542
Table 1 gives full particulars of financial results as well as other rvelevant statistical information.

3. System Operation and Load Despatehing.

Arapuni and Horahora were run confinuously in parallel with Waikaremoana and Mangahao
stations for normal operation, and assistance was obtained from auxiliary stations as required,

The radio phone channel in connection with load dispatching between Hamilton, Mangahao, and
Tuai has been satisfactory, and is being extended to provide an additional band to cover “ poor
reception ” period.

Control of the following stations was taken over in March, 1911 : Napier, Taihape, Patea, Te Aroha,
Thames, and Tauranga Borough Councils; South Taranaki and Poverty Bay Klectric-power Boards ;
and Kaponga Town Board.

The Mangahao dams were emptied on Hth March, 1941, The station was shul down altogether
for five days and limited to half-load until 8h April, 1911, while one pipe-line was painted.

The following are the maximum daily and weekly outputs of units from the main stations :—

April, 1940, to March, 1941.

Greatest Daily Units, Greatoest Weekly Units.
System co 3,948,000, 2ud July, 1940 25,820,000, week ended Tth July, 1940.
King’s Wharf .. 747,930, Tth August, 1940 3,891,950, week ended 11th August, 1940,
Evans Bay .. b30,450, 6th August, 1940 3,317,600, week ended I1th August, 1940,
Arapuni .o 2,561,700, 20th March, 1941 16,048,000, week ended 30th March, 1941,
Mangahao .. 440,480, 27th May, 1940 2,950,810, week ended 166h February, 1941.
Tuar .. .. 694,100, 19th August, 1940 4,527,910, week ended I8th August, 1940,
Horahora .. 280,560, 21st March, 1941 1,837,150, weck ended 24th November, 1940,
Stratford line .. 873,360, 21st March, 1941 1,842,400, week ended 30th March, 1941,

The following coal was burnt at King’s Wharf during the period April, 1940, to March, 1941 :
April, 111 tons; May, 4,880 tons; June, 4,612 tons; July, 11,842 tons; August, 10,595 tons ;
September, 3,109 tons; October, 956 tons; November, 666 tons : December, 1,432 tons ; January,
4,135 tons ; February, 3,120 tons ; March, 5,929 tons. Total coal burat for period, 51387 tons.

The greatest amount of coal burnt in one week at King’s Wharl was 3,881 tons from Hth to 11th
August, 1940, inclusive.

Water was lost over the spillway at Avapuni on the following dates: Tth, 8th, and 9th April,
11th November, 15th to 26th November, and 30th December to Spd Junuary.
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4. General.

The units generated and purchased totalled 1,245,947,813 for the system.  Units actually sold
totalled 1,122,692,042 and units used for station auxiliaries, &e., totalled 5,500,429,

The balance of 117,755,342 units represents transmission and distribution losses amounting to
Y451 per cent. of the total output. .

The maximum load on the system was 246,700 kW. and the annual load factor 5765 per cent.  The
total conneeted load was 1,687,056 kW., and the demand factor or ratio of maximum load to connected
load was 1554 per cent.

War conditions are accountable for non-arrival and late deliveries of much material ordered. The
load on the system is, however, steadily increasing, and every cffort is being made to safeguard the
supply, with satisfactory results.

The need, however, for load curtailment on the part of supply authorities is still extremely urgent,
and it is hoped that recent requests to this end will have a pronounced tendency to ease the strain
daring the coming winter.

5. Construetion, Operation, and Maintenance.
A, HAMILTON DISTRICT.
(I ConsTRUCTION,
(@) Power-stations.

Arapuni—The General Braneh completed excavations for Nos, 5 and 6 penstock tunnels and
the installation of the penstock gates. The contractor for the supply and installation of the steel
linings in the penstock tunnels has so far pluced 122 ft. of stecl pipe in No. 6 tunuel, 110 ft. of which
has been conereted in position.  The new transformers (24,000 kVA.) for Nos. 5 and 6 units have been

dried out and placed in position.
Karapiro.—Substations were installed to provide supply for these works.

(b) Substations.

Aongatete.—Metering-cquipments were installed in connection with supply to Tautanga Power Board
and Tauranga Borough Council respectively.

Belmont.—A start was made in February, 1941, on the construction of a 10,000 kVA. 50/11 kV,
substation as a fourth supply point for the Waitemata Electric-power Board.

Bombay. - New 11 kV. switchgear consisting of a ten-pancl, metal-enclosed, unit-type switchboard
was put into serviee in place of the existing switchgear,

Hamalton. A start was made in January, 1941, on extensions to and the rebuilding of the 110 kV,
structure for a second 10,000 kVA. transformer bank and additional transmission-lines. A new relay-
house was completed in January. A new radio transmitting and receiving set was temporarily installed
and put mto service in March, 1941, for the use of the System Load Despatcher.

Henderson.—The old 50 kV. steel structure was replaced by a new one, portion of the old structure
being re-erected at Karapiro. Two new 3,000 kVA. transformer banks were installed, replacing the
two 1,000 kVA. three-phase transformers,  The crection of a new transformer house was practically
completed by the end of the year. A new 11 kV. feeder 0.C.B. was mstalled in September.

Kaikohe—The substation buildings and three cottages were completed in September. A 50 kV.
lightuing-arrester from Takapuna was installed in December.

Kaitaia—A temporary 750 kVA. 50/11 kV. substation was put into service as a second point
of supply for the Bay of Islands Electric-power Board on 1st July, 1940. A 50kV. lightning-arrester
from Takapuna was installed in December. The substation buildings and two cottages are practically
completed.

Lichfield.—A temporary 1,000 kVA. substation was put into service as an additional supply point
for the Thames Valley Electric-power Board.

Muungatapere—Three new cottages and two private garages were completed in November.

Mount Boskill-A start was made on the substation buildings in June.

Ngongotaha.—A 1,000 kVA. three-phase transformer was installed in parallel with the existing
banks.

Ongarue. -Work was commenced in February ou the ercction of a 110 kV. steel structure o replace
the existing wood-pole structure.  Two new cottages are being built.

LPenrose-~The installation of a second synchronous condenser was completed, the 20,000 kVA.
machine heing put into service at the end of May, 1940. A 10,000 kVA., 110/50 kV. bank of trunsformers
was pub into service on supply to the North Auckland area on 25th October, 1940.  Work is proceeding
on extensions of the control-room and 110 kV. structure.

Takapuna. ~The original steel structure has been by-passed and dismantled in veadiness for transfer
to Kaltaia, and a new steel structure is in the course of erection.

(¢) Transmission and Distribution Lines.

Arapuni~Penrose 110 kV. Tower-line No. 2—Construction was completed in September with the
exception of the wiring of the terminal spans, which is held up pending the completion of the 110 kV.
terminal structure at Penrose.

Pevirose~enderson 110 kV. Tower-line—Construction was commenced in May, and was completed
- April, 1941, Survey and pegging was completed for the supervisory and control circuits from
Penrose to Mount Roskill.
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Arapuni—-Bunwythorpe 110 V. Tower-line (Arapuni—-Mangaturuturu Section). Iinal pegeing of
the Arapuni-Ongarue section has been completed.  Tower erection was commenced on the Ongarue-
Mangaturaturu section in May, and by the end of March 112 towers had been erceted, l(,\,‘wmg 56 to
complete.

Karapiro-Hamalton 110 £V, Tower-line.——¥imal pegging of tower positions was completed.

Hamalton—Warhow 110 kV . Line. —Survey work was commenced in February, 1941,

Henderson -Takapuna 50 kV. Line.—A sarvey was made of a deviation to climinate the harbour
crossing near Hobsonville Air Base, following which a decision was made to rebuild the whole line
using heavier conductors.  Plans and profiles have been completed.

Takapuna-Belmont 50 V. Tower-line~—Plans and schedules have been completed.  The towers
for this line will be obtained from the existing Penrose—1Tenderson 50 kV. line, which is to be dismantled.

Kaikohe—Kaitara 50 kV. Line—Coustruction was completed, and the line was livened on 30th
June, 1940.

Bombay-Waiuku 50 EV. Line—Yossible routes were inspected, line costs estimated, and materials
ordered.

lidgecumbe - Te Puke 50 kV . Line.—Detail survey was commenced in March, 1941,

Te Puke — Aongatete—An exploratory survey was made in February to fix the location of a proposed
line.

(2) OPRRATION AND MAINTENANCI,
(¢) POWER-STATIONS,

Arapunt.—Tour 50 kV. 0.C.B.s and two 110 kV. 0.C.13.’s were overhaunled, new bushings, contacts,
and explosion pots being fitted.  The bushings on Nos. T and 8 transformer banks were fitted with new
caps designed to relicve the joints of thermal stresses.  The low-pressure coils on two ol the original
11/110 kV. transformers were hurned out.

Air-conditioning plant was installed In the control-room.

Work was ¢t uuul out by the General Branch over the greater part of the year on drageing operations
to lower the level of the tail-race.

Horahora—The station was run to full capacity throughout the year, giving very sabisfactory
service.

Penvose Diesel Planté.—The two units available for service were run five days o week during the
winter months, and at such other times as required.  Flashovers occurred in the 66 kV. O.(LB.s of
these units in January, causing some damage.

Huntly Steam Plant.—A start, was made in May on the recommissioning of this station to enable
supply to be given if and when required.  The plant was given a trial run in September, and was then
shut down and left available for use in emoergency.  Preparations were made in March, 1941, for the
regular operation of the station, and supply was commenced in April,

(D) SUBITATIONS.
(1) 110 kV

Penrose—An external water-cooling system was installed on the 22/50 kV. banks of transformers
to reduce the temperature pending the installation of additional transformer capacity. New windings
were fitted to the unit which was damaged by lightning on 12th June, 1939.  All 11T, bushings in a
110/22 kV. bank were rejointed on account of ()11 huLks Temporary lJy—szSs lines are being erccted
to councet up the new Penrose—Henderson 110 kV. line to the cast and west DO kV. circuits.

Bombay.— A large amount of work was carried out on levelling, turfing, and drainlaying about the
LT enclosure.  The automatic T.C.0.L. equipment on the 50/11 kV. banks of transformers was put
into service in December.

Heplton. A flashover occurred in a tank of an 110 kV. O.CB. due 6o moisture gaining entry
through defective Jumtmg1 material.  Six defective insulators were replaced on the 50 kV. structure.
Water-mains were laid for three hydrant plugs for fire-tighting purposes, and three 1in, hose reels were
installed.

Ongarue.--Three TO KV, fuses were shattered by lichtning.  The 750 kVA. transformer that was
damaged by lightning on 30th July, 1939, has been fitted with a new TLT. winding.

(i) S0 kV.

Hangatike—A new relay system was fitted to the 11 kV. feeder switch.  All insulators on the 50 kV.
line A.B.S. were replaced.

Henderson.—A flashover on a 50 kV. isolator was caused by nesting-material carried by a bird.
The structure has been made bird-proof with netting, as far as possible.

Huntly.—A T} ton chain block was fitted to the gantry in place of a 4 ton block. A cable-box
breakdown duc to moisture oceurred.

Karkohe.—The L1 kV. cubicle switeh was damaged by a flashover eaused by a bird on 15th January,
1941, and two 260 kVA. transformers in the 50/11 kV bank were burned out at the same time.

Kaitwia.—Two Y. bushings on the 50/LL kV. bank were shattered and others were chipped by
a flashover caused by lightning on 6th Novunbu, 1940.  Burnouts occurred in two of the 250 kVA.
transformers on 17th March, 1941, when the 11 kV. cubicle switch failed to clear o feeder fault. Oil-
storage tanks were installed and o teruporary store was built.

Karapiro.—A breakdown of a 50 kV. string of insulators occurred shortly after the substation
had been livened on 26th October, 1940, Three defective 50 kV. insulators were replaced.
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Kerepeeli-—The oil in the 1TkV. cable end-boxes on the main transformers was replaced by
compound, as the oil had been finding its way into the booster transformer cubicle.  An outage was
caused by faulty operation of the booster transformer in June. Ten cracked 50 kV. insulators were
replaced.

Lichfield.—Trouble was experienced with the 11 kV. cubicle switch in July, due to faulty adjust-
ment. A hreakdown of the 11 kV. trifurcating box on the 1,000 kVA. three-phase transformer occurred
in December.

Mamaku.—A 50 kV. fuse blew in December.  The cause is not, known.,

Mareretu— The 50 KV. line 0.C.B. was transferred to Maungatapere in March, [941.

Matamata.—TFollowing faulty operation of the booster transformer in April, 1940, it was found that
a large number of serews and bolts had worked loose.  An inspection of similar units at other sub-
stations showed that screws and bolts had worked loose on these also.

Maungatapere.  TFlashovers on Nos. 2 and 311 kV. 0.C.B.”s were caused by lightning on st October,
1940.  Further trouble was experienced with damaged bushings on 0.C.B. 3 and in the bus chamber.
New bus chambers for 0.C.B’s 2 and 3 were installed in December.

Nyongotaha.—A bank of transformers was forwarded to Claudelands for repairs to defective I.'L
Jeads. However, owing to transformer breakdowns at Kaikohe and Kaitaia it was necessary to
forward some of these units for use as veplacements.  Two defective B0 kV. insulators were replaced.
A new storeroom was built.

Takapuna.- The two 50 kV. lightning-urresters were removed to enable work to proceed on the
new b0 KV, steel structure and were transferved to Katkohe and Kaitaia in December.  New arresters
will later be installed at Takapuana.

Te Awamutu.— Six defective 50 kV. insulators were replaced.

Waikino—1Two 11 IV, C.T. failures ocourred in November, two in December, and one in Januvary.

Waiotahi.—A B0 kV. post-type insulator broke down on 14th November, 1940. A pump was
installed in September, to provide auxiliary water-supply for the cottages.

Tahekeroa wnd Waihou.—Routine operating and maintenance duties were carried out.

Edgecumbe.—Two 11 kV. bushings on the hooster transformer were dainaged by a [lashover caused
by a cat. A cracked 50 kV. post insulator unit was replaced.

(i) 11 kV.
No trouble was experienced at these substations during the year. Regular inspections were made
and equipment was found in good order.

(¢) TRANSMISSION AND DISTRIBUTION LINES.
(i) 110 kV.

Arapuni-Penrose~Sags were checked by the return-wave method. The 19/:092 conductors
of lines 3 and 4 in the span across the head-race at Arapuni were replaced by 19/-101 conductors.
The legs on o large number of towers were ingpected for signs of rusting below the ground-line ; traces
of rust were found on a few legs, and these were eleaned and painted, whilst in some cases the legs
were also conereted in.  Outages of lines 4 and b were caused by lightning on 14th December, 1940.
Warning notices were distributed to farmers along the route of this line. The telephone-line was
deviated at Karapiro to avold the village-site. Two 25-ft. telephone-poles broke off at the ground-
line during the year due to decay.

Avrapuni Straiford.—Considerable work was done on the clearing of access tracks and firebreaks.
A 400 1h. lead-filled weight was dislodged from its suspension elamp in July due to the lead being
forced out of the bucket by water collecting inside the bucket and freezing.  To prevent this, drain
holes are being drilled in the cast iron buekets of this type of weight on all lines.  An outage occurred
during a thunderstorm on Ist October, 1940. A Jarge number of defective rata crossarms on the
telephonedine were replaced.  The linemen’s bach at Rangitoto has been shifted to Hangatiki.

Arapuni—Edgecumbe.~The line is still being operated at 50 kV. Pole tops were fitted with metal
caps. An oubage was caused on 17th June, 1910, by a {lashover when a fencing-wire was being
strained up beneath the line.

(i) 50 kV.

Penrose—Takapuna.—Six insulators were replaced on account of cracks caused apparently by
corrosion due to salt spray where the pin enters the insulator thimble. Warning lights were crected
on towers in the vicinity of the Air Base at Hobsonville.  Outages of the Henderson-Takapuna section
oceurred on 4th February (cause unknown), 12th February (eaused by a haystacker), and 12th March
(caused by a gorse fire).

Henderson and Maungatapere.—The telephone hut at structure 645 (Tauraroa) was shifted to
structure 678 (Mamngakaramea), and a new hut was installed at pole H66.

Maungatapere—Kailata.—A bach was built at Mangamuka and a telephone installed. A flashover
was caused by a tree on 8th July, 1940, during fellivg operations.
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Bombay-Waikino~——Lightning  caused an  outage of the Bombay-Kerepechi section on
15th December, 1940, and of the Kerepecehi -Waikino seetion on 14th December, 1940, An outage of
the whole line ocunmd on 9th Auguhll, 1940, but nothing was found to account for the tripping.

Waikino--Aongatete.—~-Outages were caused on 9th October, 14th December, and 15th and
20th March by lightning ; on st and 4th January due to cause unknown ; on 24th January by the
failure of an insulator ; on 19th February by trouble on McLarens Falls system ; on 20th February
by a scrub fire; and on Tth, 12th, 14th, and 21st March by trouble on the Power Board system.

Horahora—Matamata- W(M,/I,ou.——Both seetions tripped out during a thunderstorm on 18th March,
1941.

Horahora—Hamilton.—Outages were caused by lightning on tst October and 14th December. A
tap line was run to Karapiro Substation in October. "All Coutts connectors on the telephone-line have
been removed and the joints remade and soldered.

Hamilton—Hwntly.---An outage was caused by the failure of an msulator on 13th December.

Te Awamutu — Hangaliki—1Two outages occurred, one on 28th April, 1940, when the line was
accidentally carthed, and the other on Tth November, 1940, during a thunderstorm.

Ngongotaha-Tidgecumbe.—A telephone-wire in the sulphur area broke, due to corrosion. Both
wires were renewed 1n spans 1568 to 162.

Fdgecumbe~W aiotali. —An outage occurred during o thunderstorm on 6th May.
Arapuni-Ngongotaha and Waihou-Paeroa.—The usual patrol and maintenance duties were carried
out on cach line.
(ny 11 kV.
Horahora-Hautapu.~—An 11 kV. lightning-arvester broke down at Hautapu on 21st August
o] =] EN K
1940.

Hamilton—Frankton.—An outage was caused on 7th April, 1940, by a piece of fencing-wire being
thrown over the line, and on 23rd November, 1940, and 3lst December, 1910, by insulator failures on
the 11 kV. change-over A.B.8. at the New Zcaland Railway substation.

Waikino-Waihi. -Corroded steelwork on towers was replaced by reconditioned parts taken from
the dismantled Walorongomai—Waikino 50 kV. tower-line.

Grrand Junction Tap.—The work of dismantling this line was completed in August.

Arapuni Village.-—Considerable time was spent on alterations to old service lines and dismantling
of old poles.

Ongarue—Manuwnue—A set of lightning-arresters was ingtalled at Taumarunut.

(iv) General.

Line-maintenance.—Routine work was carried out on the various lines according to schedule,
including the live-line testing of insulators on 110 kV. and 50 kV. lines and the testing of poles by boring.
Insulator Replacements.—The results of insulator testing or inspection arce as follows :—

— /110 kV. Units. | 50 kV. Units. 50 kV. Pin. |  Totals.

T A :
Number tested .. .. .. .. 61,434 13,769 15,687 90, 890
Number defective by test. . . . 1 2 212 218
Number defective by inspection .. .. 2 .. 66 63
Total number defective .. .. 6 2 278 286
Percentage defective .. . 0- ()17 0-02¢ 1-772 0-315

Twenty insulators were replaced under live-line conditions.  In addition to the above replacements,
four defective insulators on 11 kV. lines also were replaced.

Pole Replacements.—Forty-seven defective poles were replaced during the year, the total being
made up of eight 62 ft. poles on 110 kV. lines, one 33 ft. and two 42 ft. poles on 50 kV. lines, four 33 ft.
poles on 11 kV. hnes and one 52 ft., one 35 ft and twenty-nine 25 ft. poles on telephone lines. Two
25 ft. poles broke off at the ground-line, and I(apla,(,cllmn.tm ol the Dalance were mainly on account of
decayed heartwood.

(d) TESTING.

Routine tests were made on meters, relays, instruments, &o., throughout the district, installation
tests on mew equipment at the various substations—Hipot tests on all 110 kY. and 50 kV. bushings,
resistance tests on stator windings at Arapuni, and tests on new distance relays and on other relays. Al
telephone connections were checked and the system diagram brought up to date.  Incorrect relay
operations were investigated, and insulators were tested on the H.T. sct.
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(¢) GENERAL.
Troubles on System.—The lollowing ix an analysis of troubles experienced on the Department’s
system in the last three years :

| Year ending 31st March,

Ref. | Deseription, e
f I 1930, } 1940. \ 1941.
6-6 or I'T kV. lines—
1 Defects .. .. .. . .. .. 3 1 2
2 External causes ., .. .. . .. .. 2 1
33, H0, or 66 kV. lines- -
3 Defects .. .. .. . .. .. 10 7 2
External causes .. . . .. .. : 4 H
110 kV. lines—
15} Defects .. .. .. .. .. .. 3 .
6 External causes .. .. .. .. .. .. : ..
7 | Lightning .. .. .. . . o 6 14 20
& | Storms: Nature of trouble not discovered .. .
9 [ 5, 6-6, 11, or 22 kV. apparatus 6 13 15
10 33, 50, or 66 kV. apparatus 8 D 6
11 110 kV. apparatus .. .. 2 2 2
2 Generators or synchronous condensers. | 1 1 ..
13 Relays . .. | 5} 3
14 | Control circuits and batteries .. 2 ..
15 | Operation : Mistalkes 8 4 4
16 Operation 1 Accidents 2 2 1
17 Other causos .. .. 4 1 {
18 Cause unknown or fault not located 2 1 9
Totals .. .. .. .. .. 59 70 79

Circuit miles of lines in operation at 31st March, 1941 : 1] kV., 75-41 ; DO KV, 50073 110 kV.,
491-92.

Number of substations in service at 3lst March, 1941 : 1L kV., 3; 50kV.,, 20; 110 kV., 1.

Numbers of consumers:  Bulk, 16 ; wholesale, 6.

Chateaw Tongariro. -Worn deflectors on the lower deflector shalt were replaced in December,
assisting in improved turbine operation.

B. PALMERSTON NORT'H DISTRICT.
(I) Consrrucrion.
(@) POWER-STATIONS.

Mangahao Power-house and Headworks.—The site has been prepared, access road completed,
and water-supply arranged for two cottages and a three-stall garage at Mangahao No. | dam. Tenders
have been called for the erection of these buildings.

Two 3,000 kVA. regulators for the Tlorowhenua Power Board supply were unfortunately lost at
sea. A repeat order hag been placed.

Waikaremoana Power-house and Headworks ——A building was erccted to house the gate controls
and telephone at the surge-chamber, and extra accommodation for the military guard has becn pro-
vided at Kaitawa. A new 11 kV. 0.C.B. for the Onepoto line was installed.  Supplies of new steelwork,
0.C.B.s, AB.S.s, &e., for ten new bays of 110 kV. switchgear and one 50 kV. bay are slowly coming
to hand.

The 110/50 kV. transformoer bank arrived during the year, but was temporarily diverted for use
in the Hamilton district.  This bank will be returned to Tuai about September, 1941,

The erection of the new power-house at Piripaua and headworks, under the direction of the General
Branch, is progressing steadily.

(b) sUBSTATIONS.

Bunnythorpe.—Two five-roomed cottages and a two-stall garage should be completed by the end
of April.

The A.B.S. for the Bunnythorpe Ongarue line has been erectod.

During the year seven 25 mVA. tap-changing on load transformers were placed in service, They
have replaced a 45 mVA, bank transferred to Marton and a 4-5 mVA. bank transferred to Hawera.
Tenders have already been called for the supply of two 10 mVA. banks to replace the above. Tenders
have also been called for a 25-ton electrically-operated crane, and an order has been placed for a
50 kVA. local service transformer ; gang-operated 110 kV. isolators have also been ordered.

Danmewvirke.~Bus-bars have been erected in Bay F and the crection of a single stall garage
completed.
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Greytown.—The structure and switchgear for a temporary substation at Greytown is im course
of crection and a metering cubicle has been installed.  Transformer for this substation has been
transferred from Marton.

(isborne.—Temporary structure for a second transformer bank ex Hamilton has been erected, and
transformers have been placed in position.

Hawera.—The conversion of a four-roomed cottage to a five-toomed cottage has been completed.

The extension to the traverser track and alteration of existing transformer pads is under way.
The 4-5 mVA. transformer bank ex Bunnythorpe has been overhauled, and drying out is proceeding.

Khandallah—Operating-hoxes for transformer bank O.C.B.s were received and the wiring of
0.C.B.s completed.  All new switchgear is now in operation. A high-tension switchgear control
panel was received and connected up, and transformer 0.C.B. relay panel also erccted.

Mangamaire.~Rrection of switchgear in new transformer bay completed.

Marton.—Tower pads, transformer pads, and traverser track have been ingtalled during the year.
Portion of structure and new switchgear erccted, also two 2,000 gallon oil-tanks.  The 4-5 mVA. bank
of transformers ex Bunnythorpe and new cable were installed, and the previous 1,500 kVA. transformer
transferred to Featherston, together with old switchgear.

Masterton.—A third new 110 kV. line 0.C.B. was installed, and the installation of the others
completed and all control cables run.

Mataroa—The crection of two five-roomed cottages, single men’s quarters, and a five-stall garage
is nearing completion. Krection of substation structure has been delayed through non-arrival of
steelwork.,

Melling.—Second cottage and garage completed. Txtensions to switchroom under way. Instal-
lation of 0.C.B.s completed and new 10 mVA. T.C.O.L. bank of transformers installed. — The
installation of two new Railway 11 kV. feeders is in progress.

Nagpier—New line bay of steelwork and switchgear completed.  Oil and 11 kV. cable now stored
at substation.

New Plymouth—New 7-5 mVA. T.C.O.L. transformer bank reccived is now in service, replacing
9,950 kVA. bank destined for Te Kiri.  Double 0-4 11 kV. cables were installed on the new bank to mect
Borough Council’s requirements.  Two 2,000 gallon oil-tanks installed.

Ohakune.—Four cottages, single men’s quarters, and three two-stall garages have been completed.
This substation is in a similar position to Mataroa with respect to steelwork.

Paraparawmu.—Two 2,000 gallon oil-tanks have been received. A third cottage and single-stall
garage erected.

Stratford.-—Traverser track extended, turn-table installed, and 50/33/11 kV. structures erected.
10 mVA. 110/50 kV. T.C.0.L. transformer bank and 5 mVA. 50/33/11 kV. auto transformer bank
placed on pads.  The 50 kV. 0.C.B.s (six in number) have arrived, and advice of shipment for control
panels has been received.

Te Kiri—The site for a new 50 kV. substation of 2,250 kVA. capacity has been selected, surveyed,
and the land proclaimed.

Waipawa.- - Single-stall private garage and crection of new switchgear completed.

Wairoa.—Site for new substation selected, surveyed, and proclaimed.

Woodville.—Two 2,000 gallon oil-tanks installed. A.B.S. and switch fuse for transformer supply
erected.  Conduits and conductors for services and controls installed in the new switch-room.
Karthing-switch for new Napier line erected and substation fence extended.

(¢) TRANSMISSION-LINES.
The cireuit-miles of transmission-lines and number of substations in operation are as follow :—

Voltage. © Clircuit-miles of Transmission. ‘i Number of Substations.
110 kV. .. . .. .. 628-16 14
50 kV . .. .. . 107-00 3
11 kV. . . i 32-19 1

(i) 110 kV. Lines.

Woodville-Featherston.—The fitting of armour rods and new strain clamps on this line has been

completed.
Woodville—Napier Duplication.—Pole-erection was completed in February. Wiring at present in
progress.

Bunnythorpe-Ongarue.—All supports except at substation have been erected, and wiring in progress.
Tuai-iripaua.-—Trection of this line has been started.

(1) 50 kV. Lunes.
Stratford — Te Kiri—Surveys completed, material ordered, and with the exception of about twenty
poles all requirements are now in New Zealand.

(i) 11 &V. Laines.
Tuai - Settlers  Lines—11 kV. Lines —namely, Tuai-Jessop, Jessop Extension; and Piripaua-
Tapper—have been com pleted, transformers erected, and supply effected.
Palmerston North—Extension to garage workshop and blacksmith’s shop completed.
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(2) OrERATION AND MATNTENANCE.
(@) POWER-STATIONS.
Waikaremoana.

Power-fiouse.—No. 2 machine developed a fault, damaging six coils—rvepairs effected ; three shifts
worked during repairs,

No. 3 unit rotary valve was overhauled and repaired under the supervision of the manufacturer’s
engineer.  New oil-rings fitted to main bearing and roller guides for same.

No. I machine was subjected to a major overhaul during the year.

AL 110 V. bushings of a particular make were reconditioned and fitted with new-type caps.

Extra firc-hydrants installed in power-station, and fire barriers crected hetween power cables in
cable basement and tunnel.

Faulty 110 kV. bushing on No. 14 O.€1B. replaced and several 110KV, bushings reconditioned.

New station hattery tnstalled.

Village reticulation altered to suit site for new store, and improvements cilected to the new social
hall.

Mangahao.

Headworks—Five heavy slips and several smaller slips on roads to damns occasioned a good deal
of damage, extensive repairs, and remetalling. i

The wire ropes which operate the gate-roller cages of No. I tunnel gate corroded through and were
renewed. )

Shutdown took place as opportunity offered in order to inspect and effect necessary Tepairs on
Nos. 1 and 2 tunnel gates, surge-chamber, and pipe-lines.

At the surge-chamber the gates were pulled away from the frames, thoroughly cleaned, and three
coats ol tar paint applied.

The tunncl gates were very good as far as tightness was concerned, but adjustments were required
on the fightening strips of the bypass-tunnel gates.

All preparations have been made for cleaning and painting interior of pipes between surge-
chamber and No, 1 anchor block, and this work is now in progress.

The total rainfall for the year was as follows: No. I dam, 120-10in.; No. 2 dam, 104-77 in. ;
No. 3 dam, 7817 in. ; power-house, 39-69 in.

Lower-house—A fault to earth on “ 1B and a flashover on “ A Horowhenua regulaters were
experienced-—repairs effected.

Control board rewiring has been carried on intermittently and fair progress has been made.

(b) suBSTATIONS.

Gisborne. - -During the course of repairs due to a broken post insulator on 0.C.B., an accident occurred
resulting in the death of one man and injury to another.

New C.T.s were installed on Te Karaka, Ngatapa, and Waimata feedors.

Preparations are complete for ingtallation of temporary second bank of transformers ex Hamilton.

Khandallah.  Synchronous condenser : Broken field conneetor on rotor required renewal.,

An earthing-switeh wag found to be inoperative, due to galvanized pins seizing on brass hinge-
bloeks.  These pins now replaced with brass ones.

Mangamaire—Birds-nests in snowhoods of A.B.S.s required romoval.

One interruption was caused by short-circuit on transformer ILT. windings.

Musterton.~—One H.'T. bushing failed on No. 1 transformer.

A faulty CT. in the Kourarau panel caused a fire, resulting in considerable damage. Trouble
in summation panel was caused by hot joints i plug contacts.

Marton—Capacity inereased from 1-5 mVA. to 45 mVA.  Damaged 11 kV. bushings replaced.

Melling.. - Capacity inereased by installation of 10 mVA. transformer bank. '

Napier—Post insulators replaced where required.

Three-core cable to west bank of transformers was isolated and o three-phase acrial run to supply
incoming pancl.

New Plymouth.~ -Alterations made to  traverser-truck wheels to enable use on rails inside
workshop.

Repairs effected to cable scaling end-boxes.

Stratford.——11 kV. bus slightly damaged by fire. Insulation increased.

Woodville.—Reticulation altered to suit new control-room supply—three new poles crected.

General—Duties regularly attended to ; in particular, oil tests, oil filiering, and 0.C.B. inspections.

(¢) TRANSMTSSION-LINES AND ASSOCIATED TIELEPHONR-LINES.
(iy 110 kY.

All Tines were regularly patrolled.  Pole-fo-pole inspections were completed and overhaul attonded
to. Insulators were tested throughout and defective insulators replaced.  One pole (No.b71) on the
Woodville-Masterton line was shattered by a lightning stroke and was renewed.  Track maintenance
has been heavy in some sections.  Several weights have had to be replaced, due to broken hooks.
Woodville-Masterton section was reinsulated to modern standard.

Defective telephone-poles have been replaced as follows : Mangahao-Bunnythorpe scction, 6 ;
Bunnythorpe-Wanganui  section, 1;  Bunnythorpe-Woodville section, 2; Woodville-Masterton
section, 35 Woodville-Napier section, 135 Napier-Tuat section, 4. Necossary repairs have been
effected as required, and huts throughout inspected and reconditioned where required.
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(i) 50 kV. Lines.

Regularly patrolled—pole-to-pole  inspection completed. Insulators tested throughout and
defectives replaced. Service good. Deviation made on Tuai-Wairoa line where Tuai-Piripaua 110 kY
intersects.

(i) General.

(1) Khandallah Iligh-tension Testing-set.—The main use to which this set has been applied has been
the retesting of insulators found delective in live-line testing.

A series of tests on insulators of local and British manufacture was also carried out for one supply
authority. o

Sample insulators were also subjected to the thermo-cycle test to British Standard Specification.

(2) Communication System.—~-The test department has carried out regular tests and inspection of
high-tension telephone equipment at power-stations and substations. ’

Work is at present being carried out on the construction of & new telephone-line between Bunny-
thorpe and Ongarue. This, when complete, will give direct low-tension communication with Arapuni.

New telephones are being installed in the signalling system.

The standardization of telephone and alarm circuit apparatus at all substations is still proceeding.

(8) Test Department.—All requisite maintenance tests were conducted throughout the year on
revenue and demand metering equipment, indicating and recording instruments, relays, batteries,
and battery-charging equipment at both power-stations and all substations.

A considerable amount of testing and repair work, involving recoverable charges, was carried
out for various consumers. )

Owing to growth of load, larger current transformers have beon installed at several substations
and a periodical survey of load conditions made.

The routine six-monthly megger tests, made by the field staffs, on all system apparatus were graphed
and analysed, and further action taken where necessary.  Hipot ” stick tests were made on all high-
tension bushings at Bunnythorpe, Dannevirke, Khandallah, Marton, Mangahao, Masterton, New
Plymouth, and Woodville. The *“ Hipot ™ tester was available for a short period only.

Tests on the second new bank of transformers for Bunnythorpe revealed a faulty joint between
the two halves of the high-tension winding—repairs effected.  Tests carried out and assistance given
in restoring supply at Masterton when trouble experienced () on transformer, (b) on 11 kV. switchgear.

Deterioration in lightning-arresters was investigated and consideration given to the feasibility of
effecting repairg locally.

Transformer relay and control panels for Melling are at present under construction, those for
Khandallah being completed during the year.

Maintenance repairs on printometers, contactors, meters, relays, fuses, and various Ingtruments,
involving subsequent tests and recalibrations, have been conducted systematically, and all equipment
maintained in good condition.

(4) Reliability of Supply—Thirty -nine faults, seven of which caused no interruption, were
experienced on the Department’s system for the year. In the following comparative table for the
Jast. four years the reference number and deseription of fault is used in subsequent details -

Analysis of Troubles on Department’s System for the Four Years ended 31st March, 1941.

Yearended 31st March,
Ref. Peseription. | S

1940.11941.

v

1938.11939,
\

66 or 11 kV. line

1 Defects .. .. .. .. .. .. .. o | 2

2 External causes .. .. .. .. .. .. P R A 5 2
33, b0, or 66 kV. line—

3 Defects .. .. .. .. .. .. .. .. i 3

4 External canses .. .. .. .. .. .. R 1 1

110 kV. line—
y Defeets ..

) -
6 External causes .. .. .. .. .. .. 2 4 4 1
7 | Lightning .. .. . . . .. .. LT 8110008
8 | Storms : Nature of trouble not discovered . .. .. U 1 2 1
9 | 66, 11, or 22 kV. apparatus .. .. .. .. . A N R
10 | 33, b0, or 66 kV. apparatus .. .. .. . .. ] [ I
11 | 110 kV. apparatus .- - 61 2 2| 4
12 | Generators or synchronmm condensers .
13 | Relays .. .. 4 3
14 | Control circuits and batteries .. .. .. .. .. | oo
16 | Operation mistakes 4 7 31 D
16 | Operation accidents . . . . . . ! .. 1
17 | Other causes .. .. .. .. .. .. .. ST |14 4
18 | Cause unknown .. .. .. .. .. .. .. 27 4] 81 3

Totals .. .. .. .. .. .. 140 | b4 | b6 | 39
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The following interruptions oceurred to the Department’s supply to consumers :—

Consumer. Point of Supply. | Number. [Total Duration.
{a) Interruptions due to Faults on Consumers’ Systems Hrs. Min.
Hutt Valley Electric-power Board . . .. | Khandallah b 0 h3
_ " - . .. | Melling 2 0 6
New Plymouth Borough Council .. .. .. | Stratford 7 4 15
Poverty Bay Eleetric-power Board o .. .. | Gisborne 3 0 9
Taranaki Electric-power Board .. .. .. .. | Stratford 8 0 bH8
Wanganui-Rangitikei Electric-power Board . .. | Marton | I 08
Wairoa Electric-power Board .. . .. .. | Wairoa . 2 0 2
Wellington City Couneil .. . . .. | Khandallah H 0 2
(0) Pre-arranged Interruptions al Consumers’ Requests.
New Zealand Railways Workshops .. . .. | Khandallah J 2 i 9 11

SOUTH ISLAND ELECTRIC-POWER SYSTEM.

INTRODUCTORY.

The year ended 31st March, 1941, was the twenty-sixth year of operation of the Lake Coleridge
undertaking, and the sixth complete year of operation of the Waitaki Scheme. It also represented
the third year of operation since taking over the Arnold River Scheme and the fifth year since taking
over the Monowat Scheme,

During the year the Lake Coleridge and Waitaki Stations operated in parallel satisfactorily with
Waipori and Monowai as required.  Lake Coleridge and Waitaki were separated on five occasions, the
duration of separation varying from 59 minutes to 10 hours 59 minutes.

Monowai has normally run in parallel with the main system, but there have been several oceasions
when the system split, gencrally for the purpose of line overhanl work and reconstruction work at
Winton and Invercargill Substations.

At Arnold operation has been normal and the station has functioned at full output except for one
occasion when there was insufficient water for more than two-thirds of the plant-capacity.

The Dobson Diesel Station was called upon on occasions when the main lines went out of operation
and also for peak-load conditions during the dry spell in the Junce-Scptember quarter.

1. Capital Outlay.

The capital outlay at 31st March was £7,289,003, of which assets to the value of £300,473 were
not in operation.

2. Finaneial Results.
The total revenue for the year was £678,813 and working-expenses totalled £173,288, making a
gross profit of £505,524, which equals a return of 8:69 per cent. on the average capital outlay in operation.

The interest-charge for the year was £254,070, which together with depreciation £73,711, was
met from revenue, leaving an amount of £126,227 available for the sinking fund this year, after
paying £51,516 for income-tax, &e. The sinking fund account was £214,654 in arrcars at the end of the
year.

The accumulated reserves and sinking funds at the 3lst March, 1941, amounted to £1,443,910.

Table T gives full particulars of the financial results and also statistical returns of operations for

g !
the year. ‘

4D 1
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3. General.

The total units gemerated (including supply from Dobson Diesel Station) and purchased
were 419,843,195, representing an inerease of 13-58 per cent. on those of last year. Of these units,
328,971,478 were sold by Christchurch Distriet and 29,470,875 by Southland District, while 2,907,865
were otherwise accounted for.  The balance of 58,532,977 units represents transmission and distribution
losses, and amounted to 13-94 per cent. of the units generated.

The maximum system load increased from 76,160 kW. to 84,920 kW., an increase of 1150 per cent.
The average system load factor was 56-44 per cent.

4. Construction, Operation, and Maintenance.
A, CHRISTCHURCH DISTRICT.
(1) CoNSTRUCTION.
(@) Power-stations.
Lake Coleridge.—Accommodation was erected for a military guard. A H0 kVA, transformer was
installed and reticulation rearranged.,
Waitaki—The erection and drying-out of No. 3 unit was completed and, after trials, was finally
placed on load in December, 1940, and has supplied 36,375,830 units to the system.
The assembly and erection of No. 4 unit, with its attendant gear, is nearing completion.
Headgate-frames, winches, and screens were assembled and ercted for Nos. 3, 4, and 5 units.
The drain-valves of Nos. 3, 4, and b suction tubes have been redesigned so that retractable operating

spindles can be used,
Soundings and levels were taken on the tail-race side of the dam.

(b) Substations.

At Addington the installation of the first 20,000 kVA. 66/11 kV. transformer-bank and the
5,000 kVA. 66/33 kV. bank was completed in May, 1940. The second 20,000 kVA. bank was
completed in March, 1941.

At Timaru one double garage, two single garages, and two tool-sheds were erected.

A four-stall garage was crected and sixty insulators on the outdoor structure were replaced at
Glenavy.

A four-stall garage and four tool-sheds were erected. One 110 kV. transformer bushing was
replaced after failure, the spare transformer was reinstalled and energized after repairs at Oamarn
Substation.

At Half-way Bush a clay bank was excavated and arca levelled for lawn, and a shelter-belt of
pine-trees planted. At Hororata Substation a 1,000 kVA. transformer-bank was installed and put
into service in November, 1940,

At Ashburton the 25 kVA. local service transformer was replaced with a 50 kVA.

At Harewood a new 33/11 kV. substation was erected, including building, transformers, and
switchgear.

Four cottages and garages were crected at Otira Substation, and good progress was made with
the erection of outdoor structure, the 0.C.B.s and transformers being assembled and in place,

(¢) Transmission-lines.

The construction of a new 110 kV. line to replace the Ashburton-Timaru “ A’ line and the
overhaul of Ashburton Timaru “ B line is progressing satisfactorily, the work being finished between
Ashburton and Temuka River,

For construction purposes at Highbank a 6.6 kV. line one mile long was crected to take supply
from Ashburton Power Board, Low-tension reticulation and wiring of buildings also carried out.

On the Waitaki Glenavy 110 kV. line tower No. 20 was transferred to a piled foundation on account
of erosion of river-bank,

The 90-chain deviation of the Otira-Arahura 66 kV. lines was completed and went into service in
April, 1940.

A length of 1 mile 28 chains of 11 kV. line was built for the Kanieri Gold-dredging Co.

The 11 kV. double-cireuit line from Otira to the Tunnel Substation was advanced by completion
of tunnel-end section.

Two new 11 kV. 0-2 square inch cables were run and connected up between Addington and Milton
Street. :

Steelworks and Southern {1 kV. feeders were reconstructed.

A new 11 kV. 0-06 square inch cable was run from Addington to Foster Street Substation for supply
to Ricearton Borough Couneil,

At Hanmer the supply was changed over (rom D.C. to A.C. and is now ready for new transformers
and underground reticulation. Wiring in buildings was overhauled.

The reconstruction of Take Coleridge - Hororata «“ B and “ C” lines on towers between Sleeman’s
Road and Hororata, and the reconstruction of the old ““C " line as part of the Hororata—Highbank line
was completed. The remainder of the Highbank line, with the exception of the Rakaia River Crossing
was also completed.

The route of the new 110 kV. Ashburton-Timaru line was surveyed and pegged, and the survey
of Timaru-Tekapo line was completed.
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(d) Telephone System.

Al M » i - .
To connect up with the Pogt and Telegraph system at Methven one mile of telephone-line was
run from Highbank.

(e) Test Depariment.

In addition to routine .t(‘,sting' a considerable amount of testing and repair work, including
recoverable charges, was carried out for Defence, Air, and Post and Telegraph Departments, as well
as for other consumers.

(2) OrERATION AND MAINTENANCE.

(«) Power-stations.

Lake Coleridge Power-station—The main part of the work carried out at the Harper consisted of
making good the damage done by the flood in February, 1940.

The outer end of the main diversion groyne was reconstructed and a wide apron placed on north
side and ecast end of groyne and a crust of concrete run over aprons to protect netting.  This work
was completed in September, and carly in October a severe flood caused the river to change its course
again and strike into the outer end of the new construction.

The gap cut in the Long Groyne was closed and some 230 ft. of b ft. wide apron was placed.

In May, 1910, exceptionally heavy rain (nearly 10 in. fell in three days at Lake Homestead) resulted
in the Harper Road being submerged to a depth of several feet east of Lake Georgiana. A temporary
road was constructed. During this period the lake-level rose to 1,672:95 ft., the highest recorded.

Tt was not antil the middle of July that the Lake fell below overflow, but after then the decline was
fast and the minimum level of 1,666-23 ft. was reached by 27th September. Rapid recovery took
place and the level at 31st March, 1941, was 1,672-15 ft.

Owing to the failure of a concrete weir endangering the bridge on the Harper Road the Acheron
diversion was closed on st November, 1940, and has not yet been reopened.

The usual scooping and trucking work at the intake was continued.

Exterior of all pipe-lines were scraped and painted when necessary.

Erogion round relief-valve seating of No. 2 unit was repaired by welding.  Balance cylinder of
relief valve was veplaced.  On 18th November, 1940, this unit was shut down for replacement of
governor-relicf valve, &e.  To date the governor has been sct in place, relicf-valve discharge welded
to original discharge pipe, and work advanced as far as possible pending return of main-valve body,
which is being welded and machined.

Vents with hinged covers were cut in air-inlet ducts for Nos. 1, 2, and 3 units to allow air to be
drawn from basement when required.

Nos. 4 and 5 sluice-gates were provided with new bronze seating-rings.

During August vibration was noticed in No. 5 unit, and the trouble was found due to shingle
becoming wedged in gates, causing the f{racture of a gate-lever and twisting four gate spindles.

TFurther offorts were made to overcome vibration on No. 6 unit and foundations were grouted,
eloctrical tests made on ficld and stator windings, guide-vanes set to give even opening, and runner tried
for balance, but all to no purpose.

At 850 a.m. on 3rd March, 1941, No. 5 turbine casing burst, causing cxtensive damage to
equipment and a serious interruption to service.  Water escaping from casing caused damage to other
generating-units, and at 3lst March, 1941, only Nos. 1, 3, and 9 were in service. No. 8 was put on the
line after a short dry-out run, but broke down after four days. Exciters Nos. 1 and 2 got the {ull force
of the water, and No. 1 is still on dry out. Governor-control and signalling-circuits were cleared of
water and sonie new wiring ruan.

Control circuits, metering cireuits, switchboard instruments, and relays were damaged. Meters
and relays ave still being cleaned by Test Department. Water also got into 66 kV. 0.C.B.s, 6:6 1V,
0.C.B.s, potential transformers, &e., but most ol thiy apparatus is again fit for service.

The 110 volt .. lighting and power panels were rearranged for double-pole operation.

Waitaki—Apart from routine maintenance, no repairs have heen necessary on turbines, generators,
transformers, switchgear, and auxiliary turbines and generators. Thirty defective insulators were
replaced on the outdoor stracture.  The suction-tube-drain valves on Nos. 1 and 2 units have been
swept away and so that the drainage pump could be used for Nos. 3, 4, and 5 suction tubes covers were
fitted over the drain-holes, the services of a diver being requisitioned for this work.

The average monthly river-flow varied from 3,936 cuscos in August to 21,686 in February, 1941,

The maximum lake-level was 756:25 ft.  The lake was below the crest of the dam 11th July, 1940,

to bth October, 1940.
The expansion joints in the dam were filled with bitumen, and galleries and water-channcls

cleaned out.

Owing to deterioration, the station battery was dismantled and scrapped.

Arnold.—Tests were carried out on turbines and governors to determine the suitability of the
existing cams for the higher head.

"Phe altered surge-tank has proved quite satisfactory in operation.

Dobson. Diesel Station. - -The overhaul was completed during the year.

The oil-coolers were altered and relocated.

Trouble was experienced with the mercury seal on one of the transformers, but this was discovered
before any damage was done and the fault remedied.

4%
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(D) Substations.

General maintenance and operating was carried out at all transmission-line snbstations.

At Arahura on 17th October, 1940, the line terminals of the synchronous condenser flashed over
probably due to moisture drawn in with the cooling air.

During heavy rains in March flooding took place at Ashburton Substation, when the water-pump
motors were under water. Temporary water-supply was obtained from the borough.

(6) Transmission-lines.

A genceral overhaul of all transmission and distribution lines was carried out, including tree-cutting,
testing and removal of decayed poles, replacing of all deflective insulators, and attention to breakdowns
and prompt restoring of power.

Live-line activities have been maintained, and included buzz-stick testing of insulators. A total
of 106,042 insulators were tested, 845 were found to be defective, and, of these, 24 were changed alive,
Torty-nine poles were renewed, several under live-line conditions,

On the Rangitata River towers-extension picees and altered cross-arms were (itted.

To counter the effects of snow loading, cross-arms were reconstructed and altered on the towers
on Arthur’s Pass and Mount Misery.  Alterations were also made to middle eross-arms on polessection
from Arthur’s Pass to Waimakariri River.

Treatment of poles for Ashburton-Timaru line was completed.

Piling was carried out in the Bealey, Otira, and Taramakau Rivers,

The telephone system was maintained in good condition.

3. Rarvparn anp Lawu-ruvins, Year enpine 31st Marcs, 1941.

The maximum flow at Waitaki for the year was 31,700 cusces on 4th February, 1941, while the
minimum flow was 3,670 cusecs on 22nd August, 1940.

Lake Coleridge rainfall was 33-33 in. ; Harper rainfall was 44-60 in. ; Waitaki rainfall was 20-32 in.

Lake Coleridge lake-level was 1,672-15 ft. at 31st March, 1941,

B. INVERCARGILY. DISTRICT.

1. Supply, Consumers, Unit Sales, &e.

The year under review completes ninctoen years’ operations of actual retail electricity throughout
the Southland District, comprising fourteen and a half ycars under the control of the former Southland
llectric-power Board and four and a half years by the Public Works Department pursuant to the
acquisition of the Southland scheme and reticulation by the New Zealand Government.

The licensed area of supply is 7,918 square miles, embracing the City of Invercargill, Boroughs of
Gore, Mataura, South Invercargill, Blulf, Winton, Riverton, and Tapanui, Counties of Southland,
Wallace, Tuapeka (part of), and Clutha (part of), Town Boards of Wyndham, Edendale, Otautau,
Nighteaps, and Lumsden.  The population in the arca of supply is 74,000 (approximately).

A widespread network of electric-distribution lines makes it possible to supply electrical energy
to practically every industry in the district, as well as to by far the greater number of dwellings therein.

The number of consumers and the connected load continues to increase at a satisfactory rate in the
rural area controlled by the Department, as well as in the arcas of the bull-supply consumers-—.c.,
Invercargill and Bluff. The increases shown in the following table explain the magnitude of the
expenditure necessary for reinforcing and strengthening the feeder and distribution system -

Year ended 31st | Rural Connected I Invercargill Jonnected “ Bluff Cfon- f Connected
March, Consumers, i Load, in kW, ‘ Congurmers, Load, in kW. “‘ stmers, ‘ Load in kW,
| i |

L ) _ ] ,“ S

1933 .. .. 9,299 32,116 5,229 13,720 445 1,300
1935 9,749 36,727 H,639 15,100 198 1,645
1937 10,638 349,893 6,182 17,434 b3l 1,716
1939 11,461 47,079 6,629 20,012 H6Y 2,177
1941 12,190 H4,439 7,042 21,201 596 2,697

S . . . . . . .

The following table shows the amount of eleetrical energy, in units, supplied for various purposes
mn . .. . . sl . M . S
The revenue per unit clearly indicates the benefit being dertved by the great majority of consumers
(rom the reductions and modifieations in the Government’s charges for supply @ —

Year 1941. Year 1937, Year 1933.
1 levenue per o ! Revenue per s / Reve: J
‘ Units sold. | Unib, Units sold. ‘} 'Unit.l Units sold. (Vbr;llll: per
. d. d. d.
Domestic 6,775,932 2-389 5,739,138 2-701 5,310,906 2-71
Commereial 12,975,917 J 2-417 1,961,202 3-034 1,770,304 3-1
Industrial ’ 8,405, 1H6 0-977 8,112,392 J 0-928 4,992,157 0-964
Local body ‘ 11,322,300 0-Hb2 1 7,359,280 0771 5,646,510 0-795
i
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“ Commercial 7 includes milking motors, other rural power, shops, street lighting, &c. Units
used for departnental purposes are excluded.

In addition to reducing the price of electrical energy to retail consumers in Southland the
Department abolished meter rents as from 1st October, 1936, and as from 1st April, 1937, discontinued
the former Southland Electric-power Board’s practice of levying land rates.

One of the features revealed by the annual returns is the growth of the unit consumption in respect
of three ol Southland’s important industries-—i.e., coal-mines, freczing-works, and lime-works. The
following figures indicate that electricity continues in vital association with the induostrial life of the
district.

For Year ended 31st March, Coal-mines. Freezing-works. | Lime-works.

Units used. Units used. Units used.

1933 .. .. .. .. 208,440 2,681,333 217,089
1937 .. . .. . 687,173 3,213,052 ‘ 468,160
1940 .. . .. .. 1,027,924 4,180,208 1,152,219

Notwithstanding reductions in the Southland tariff increases have been made in the total annual
N . 2 . . oy . o . .
gales of electric enerey (for all purposes in Southland), as shown in the following comparative
ta] D

statement (— £
1935 .. .. .. .. .. 131,272
1938 .. .. .. .. .. 147,136
1941 .. .. .. .. .. 167,727

The system designed to encourage consumers to pay electricity accounts in advance (a special
allowance being granted to those who adopted this method) was continued.  The object of the system
is to enable consumers to eliminate the risk of losing discount through lute payment of periodic
accounts, to relieve consumers of the necessity of making frequent payments of small accounts, to
reduce meter readings in certain cases, and to cffect o saving for consumers in stationery and postages.

During the year many consumers agreed to an extension of the Department’s system of estimating
eleotricity aceounts, thus enabling the Department to curtail the use of petrol and otherwise to economize
in transportation costs.  These savings would not have been possible had the consumers demanded
actual readings of the electric meters.  The Depurtment expresses its appreciation of this evidence of
co-operation.

Evidence of the popularity and convenience of payment of their electricity accounts at any money-
order post-office in the district (other than Gore and Invercargill, where the Department’s own oflices
are situated) is found in the fact that during the year 25,147 payments were made by consumers at
the various post-offices.

Bad debts written off during the year amounted to only 0-L17 per cent. of the year’s total sales
of electrical energy.

2. Operation and Maintenance.
(@) Power-stations.

Monowai Power-station came into operation again on lst April, 1940, after having been shut down
for some months, during which time cxtensive overhaul was carried out. Final inspection aund
adjustments to the turbine governors were made by the contractor’s representative.

All load was dropped from Monowai on Hth December, 1940, in order to restore the level of Lake
Monowai, which has since risen to capacity. Accordingly full load has been carried on occasions to
prevent further rise and overflow.

New cables have been installed between the power-house and outdoor substation, and all apparatus
in the high-tension yard has been appropriately coupled up to a new carth bus. 4

The Invercargill City Council’s steam-plant was brought into commission on several occusions
during the year as required.

(b) Substations.

At Lnvercargill Substation work is proceeding with the installation of new 11 kV. switchgear and
metering-equipment. A bank of three single-phase 66/11 kV. transformers with a total capacity of
4,500 kKVA. is also in the course of installation.  This bank will supplement the existing bank, giving a
total capacity of 9,000 kVA. for the substation.

At Gore Substation operation has been normal, while routine inspection and testing of apparatus
has been carried out when convenient.

On 29th December, 1940, an interruption to supply lasting forty-three minutes occurred due to
the breakdown of an intersystem metering-current, transformer.

Instruction in live-line testing has been given at Gore, and subsequently all major lines and
substations in the various districts have beon tested. Faulty insulator anits located in this manner
have been replaced.

In the Gore Borough a new 11/3-3 kV. outdoor substation consisting of a 300 kVA. bank of
transformers has been installed to replace the old installation.

Temporary rearrangement of the Winton Substation apparatus has been completed.  This is to
facilitate the installation of further steelwork and switchgear at a later date.
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(¢) Transmission-lines.

Overhiaul of Tines is being carried out by a small gang.

Pile-driving by contract has been proceeding at both Oreti and Aparima River crossings. The
Oreti River crossing is now complete, while the Aparima Crossing is nearing completion. These
istallations remove weak links in the 66 kV. transmission-lines between Monowai and Winsor.

At Ohai Substation two automatic reclosing oil-circuit breakers were installed in the 11 kV.
feeders.

At Bluff Outdoor SBubstation the existing 300 kVA. transformer-bank was duplicated by the
installation of a further 300 kVA. bank of Moloney transformers.

(d) General Distribution.

New transformer installations numbering ninety-three give an increase of 693 kVA. in feeder-
transformer capacity.

A considerable amount, of both high- and low-tension line overhaul was carried out in all areas.

Transformer overhaul hias been carried out regularly at the Invercargill Workshop, while the field
overhaul vehicle has recently been put into commission again.

Tests have been carried out on transformers, relays, instruments, rubber gloves, consumers’ meters,
and appliances, and also on various other apparatus.

(¢) Conerete-pole Factory ol Winton.

This factory has been in regular production during the year, the total number of poles cast o
date being 609, of which 273 have heen put into service.

(f) Acconumodation.

Accommodation has been provided as follows: One faultman’s cottage and warage built at
. . L s . N - N o o o .
Kdendale ; two cottages and single men’s quarters built at Gore Substation ; twe cottages and single

5 ; o . o a . . ( . o, N
men’s quarters and combined garage and store effice built at Winton Substation ; two faultsman’s
cottages are in course of construction at Balfour and Tapanui ; and one faultsman’s cottage was purchased
at Riverton.

Preparations wre being made for the erection of u social hall at Monowal.

o}

(g) General.
In addition to routine work on records activity in the Draughting Office has been chiefly centered
. . . N 5 - - . 3 .

about. works proceeding at Invercargill and Winton Substations, and also at Ohai and Bluff Outdoor
Substations, as mentioned under those headings. Work on reticulation alterations has also been
carried out as required, while the overhaul of distribution maps is proceeding.

Other work in conjunction with Winton Pole-factory has also been carried out from time to time
as required.

C. NELSON DISTRICT: COBB RIVER SCHEME.
(@) General.

The negotiations for the ucquisition of the generating-station at Cobb River wore completed, and
possession taken of the plant, &e., on the 22nd May, 1940.  The 900 kW. Diesel station at Stoke,
which wag in running-order, was immediately leased to the Waimea Power Board to help that
authority to meet its demand until such time as supply is available from the Cobb Station. The
capital outlay at 31st March, 1941, was £362,772.

(h) Power-station.
The power-station building had been erccted by the vendors, and practically all the generating-
plant had been delivered to the site.  The ercction of the machines, &c., is a condition of the suppliers’
contract, and will be commenced shortly.

(e} Substations.

Upper Takaka.—~Tand had been acquired and one cottage orected by the vendors.  An additional
parcel of land has since been purchased to provide space for the 66 kV. switchgear, and cottages for
the malntenance staff.

Motupipi—Land has been sclected and Proclamation plans are being prepared.

Motucka.—A. site has been purchased and drawings prepared for the layout of this substation.

Stoke. The 11 kV. switchgear and transformers necessary to take supply from Cobb are at the
site, and crection will be commenced shortly.

(d) Transmission-lines.

1. Stoke-Cobb.—The necessary poles, conductors, insulators, &e., had been purchased by the
vendors and stored at various locations along the proposed route. Hreotion was commenced in
January, 1941, and 138 pole structures have been completed.

2. Stoke—Blenhevm.—A preliminary survey has been made for a possible line to give supply to
Marlborough.
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REGISTRATION OF ELECTRICAL WIRKEMIIN.

The registration regulations were amended during the year and reprinted.  All pressures above
20 volts are now included, with w fow exceptions, wll parts of radio sets are included, temporary wiring
for experimental, demonstration, rescarch, and testing purposes is exempted in certain places when
carried out under the supervision of a qualified person, and the syllabus for the examinations has been
extended to include subjects in connection with radio transmission and reception and the reduction
of electrical interference with radio reception. A further endeavour was made to see that all electrical
wiring work in mines is done in conformity with the Act.

Two ordinary examinations for clectrical wiremen and electrical servicemen were held and
several special examinations.  Arrangements were made to hold special examinations for members of
the armed forces who may be leaving for overseas between the regular examinations. The HKlectrical
Supply Authorities are co-operating in the holding of the special examinations for members of the
armed forces. The first examination for radio servicemen was held in March, 1941, As a result of
bringing the whole of the radio-receiving set under the Act thirteen persons were granted limited
registration for work only on the secondary side of the power-transformer.  As a result of the difficulty
in obtaining conduit it was decided to include in the wiremen’s practical examination an exercise in
the making-up of a flexible-cord extension. The results were very disappointing when compared
with those obtained for gimilar work carried out by the candidates for the electrical servicemen’s
examination.

Included in the prosecutions for breaches of the Act were seven consumers for doing wiring ; ten
contractors for failing to notify the Electrical Supply Authority before beginning work ; six salesmen
for doing wiring ; onc showman ; two apprentices for working without supervision ; and five persons
for employing unregistered persons to do wiring. One fatal accident resuited from the changing of
a three-pin plug-top by an unskilled person.

The installation and servicing of washing-machines, radio sets, and other portable equipment by
unregistered persons is still causing concern.

The statistics for the year ended 31st March are set out below (the figures in parentheses arc for
the previous year).

Number of meetings .. .. . T .. 18 (1)
Registrations—
Inspectors .. .. .. .. .. .. .. 31 (38)
Wiremen—
Full registration .. .. . . o .. 168 (123)
Limited registration—
Miscellaneous .. .. .. . .. 35 (49)
Servicemen, Class D .. .. . .. .. 16 (28)
Servicemen, Class B .. .. . .. oo 14 (14)
Provisional licenses .. . .. - o027 (64)
Temporary permits . . . .. o 1 (18)
Reregistrations after periodical purging o . . - 7 (13)
Examinations—
Wiremen’s—
Candidates—
Written part .. .. .. .. .. 449 (527)
Practical part .. .. .. .. .. 360 (35H)
Passed (per cent.)—
Written part .. .. .. . o 32 (34)
Practical part .. . .. .. .. D3 (b2
Highest marks—
Written part .. .. .. .. .. 87 (91
Practical part - .. .. . .. 91 (93)
Servicemen’s—
Candidates—-
Written part o . . .. .. 103 (113)
Practical part .. .. .. .. o100 (99)
Passed (per cent.)—
Written part .. .. .. .. oo 40 (34
Practical part . . .. . .. 6T (61)
Highest marks—
Written part .. .. .. .. .. 100 (89)
Practical part .. .. .. .. 93 (95)
Defective work reports .. .. .. . .. .. 36 (Bl
Endorsements made .. . .. .. .. .. 4 (2
Endorsements removed .. .. .. . . 1 (3)
Breach of Act reports .. .. .. .. .. .. 91 (69)
Prosecutions authorized .. . .. .. .. bl (36)
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DESIGN OFFICE.
YLeerricanL Seoriow,
() General.

In the year under review a large amount of detail design work was involved in conncction with
the varions hydro-clectric systems controlled by the Depattment.

Following the purchase of the Cobb River Scheme the completion of the design work for power-
station, substations, and transmission-lines was undertaken.

Considerable delay has been experienced in receiving drawings of muchinery and apparatus from
overscas manulacturers, due partly to diversion of their stafls to more urgent work and partly to losses
of drawings and technical data in transit.  As a result the completion of the design work for the field
has in many cases heen delayed.

The standurdization of types and sizes of insulated cable to be used for power and control circuits
was undertaken, and it is intended in future to carry sufficient stocks to provide for all except major
works.

Considerable attention has been given to the subject of fire-protection with the object of reducing
the hazard in existing stations and minimizing the fire-risk in the design of new stations.

(b) Hamilton District.

Arapuni Power-station. - Foundation drawings were prepared for Nos. b and 6 gencrating-units
and for the additional 110,000-volt switchgear to control these units and additional outgoing
transmission-lines  to  Bunnythorpe and Kdgecumbe respectively,  The cable installation for the
above units for designed specifications were prepared for the CO, fire-protection equipment for
the new generating-units.

Karapiro Power-station and Village—Drawings and specifications were prepared for construction
purposes for a reinforced-concrete water-tower for the village and for the village substation.
Preliminary designs were prepared for the power-station building and outdoor station building.
Prawings were prepared for tendering purposes for main and auxiliary generating-units, transformers,
cranes, switchgear, and control equipment.  As the heaviest lift in the assembly of the main generating-
units will exceed 150 tons there will be two main cranes operating in parallel through an equalizer heam
for the heaviest lifts, but normally operating independently for all 1ifts up to their separate capacities.
In view of the acute shortage of structural steel it is proposed to use reinforeed conerete throughout
for supporting the outdoor switchgear, and a preliminary design has been prepared for these supporting
structures.

Substations : Detail designs were prepared for building extensions to Penrose Substation to
provide a separate control-room for indoor and outdoor equipment ab that station and at Mount
Roskill Substation, which will be remote-controlled from Penrosc,

A switchroom building was designed for Belmont Substation, and a relay house for Hamilton
No. 2 Substation.

A preliminary design was prepared for an administrative building at Hamilton No. 1 Substation,
which will house the District Office staff,

Layout, and foundation drawings were prepared for additional or replacement outdoor switchgear,
steelwork, and transformers at a nwmber of substations.

A preliminary layout was prepared for a new substation at Tichfiold.

(e} Palmerston North District,

Waikaremoana Lower Development ( Piripaua) - -Details, layout, and foundation drawings were
prepared for main and wuxiliary generating units, machine auxiliaries, and control equiproent, and
arrangement drawings for pipework and cable.

Substations :  Switch-room extensions were designed for Melling and Stratford Substations.

Drawings were prepared for the new substation at Central Park, which will form a second point
of supply for Wellington City. The site chosen is very favourably situated for supplying the major
portion of the city load. The initial installed capacity will be 60,000 kVA.

Preliminary Tayouts were prepared for new substations at Upper Hutt, Pahautanui, and
Greytown,

Layout and foundation drawings were propared for replacement or additional switchgear and
transformer-banks at several substations.

Drawings and specifications were prepared for equipment for handling transformers and other
heavy plant, including 45-ton crane for Central Park, 25-ton cranes for Bunpythorpe and Masterton,
45-ton traverser-truck for Melling, and traverser trucks for Paraparawmu, Te Kiri, and Waipawa
Substations.

(d) Christchwrch District.

Highbanl Power-station.~Drawings and specifications for the power-station building contract
were completed.  Layout and foundation drawings for station equipment are in hand.

Tekapo  Power-station.—A  preliminary layout drawing was prepared for power-stition and
equipment. The station equipment will include a 30,000-horse-power  turhine, 21,600 kW. main
generator, auxiliary generating-unit for station and local service, and bank of 110,000 volts step-up
transformers.  Provision is also being made for a bauk of step-down transformers to supply the
neighbouring district.  The main turbine will probably be a Kaplan, or variable-pitch-propeller type.
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Weaitaki Power-station.—The design work for Nos. 3 and 4 generating-units was completed.

Substation : Drawings and specitications were prepured for reinforced-conerete substation buildings
and water-tower for Hororata Substation, which is the main switching centre for the transmission-lines
of the South Island system.  Avrangements and foundation drawings were prepared for main outdoor
equipment and drawings and specifications for overhead crane, traverser truck, and turntables, euch
of 40 tens capacity. Foundations were designed for 110,000-volt equipment at Ashburton which
replaces existing 66,000-volt equipment. A preliminary layout was prepared for u new substation
at Kumara,

(e) Tnvercargill Districl. :
Monowai Power-station.—A social hall and an  extension to the outdoor station building
were designed. Drawings and specifications were prepared for new 66,000-volt outdoor steelwork
and switchgear for Winton Substation.

(f) Transmission-lines and General,

Work in connection with the design and construction of transmission-lines thut have been in the
course of ercetion during the year has been dealt with.

The work hass consisted of the preparation of drawings, specilications, charts, and data of variows
kinds, sag templates, design of special foundations, &e.

Other nuatters dealt with melude concrete-pole and insulator tests, transmission-line purallels
with telephone-lines, railway and river crossings, line-deviations, investigation of insect pests in imported
Australian timber, &e.

Technical work has also been undertaken in connection with overhead travelling-crancs ab a number
of power-houses and substations.  An investigation was also made in connoction with proposals for
strengthening turbine units at Lake Coleridge,

Hybpravire Seerion.

Investigations for future developiments were continued as follows :

Ohakuri. ~Intensive studies by boring by geophysival methods and geological examination have
been continued throughout the year, and tentasive plans have been proposed. for developmoent at this
site near Atiamuri.

Whakamaru—Advance work has been done by geophysical methods and by geological examination,
and plans are in hand to test the foundations by boring. ‘

Waikato Swrvey—A photo survey of the whole of the Waikato River from Taupo to Cambridge

- was made to supplement the ground work alveady dore.

Works in hand —ELake Taupo Control Works: ™ The contractor commencod operations in June,
1940. The control gates are well advanced and deepening of the river is in hand. By the end of March
the channel excavation totalled 277,000 cubic yards. Design work is vittually complete.

Arapuni: The penstocks for the two (inal machines are being constructed, as well as the intuke
gates, &c. '

Karapivo : Construction was commenced by the General Branch in June, 1940. This work is
well in hand, and designs are being prepared ws required.

Waikaremoana Lower Development (Piripaua): This work is well advanced and designs are
practically complete.

Cobb River: On taking over these works various features were redesigued—the tunnel was
enlarged to provide for full development. The penstock was relocated o provide for the second line,
while on account of the difficulty of getting steel, discarded pipes from Waipori have been incorporated
in the proposals.  Boring and testing for a suitable dam-site are in hand.

Highbank : Designs have progressed with concrete penstocks for the upper portion and intake
gates and forehay.

Tekapo :  Plans for the tunnel excavation and lining have been prepared.

I have, &c.,
o T M. Kisser, B.Sc; MULE.L., AM.I.C.E.,

Chief Electrical Kngineer.



TapLeE 1.—SUMMARY oF FINANCIAL AND OPERATING STATISTIOS FOR NoORTH ISLAND AND SouTH IspaND
BLECTRIC-POWER SYSTEMS FOR THE YEAR ENDING 3lsT MarcH, 1941.

Norte.—* North Island system > includos Arapuni-Horahora-Mangahao~Waikaremoana all interconnected. *South Island system’’
includes Lake Colcrldge—Wmtakl—bouthland Arnold River (Westland) all interconnected.

\ 19404 | 1940-41
I (Seventh Year). (Seventh Year).

(¢) Finaneial.

(1) Capital outlay— (6) Net profit for year — £
Assets in operation— . £ North Island system .. .. 556,179
North Island system .. .. 9,843,028 South Lsland system .. .. 177,744
South Island system .. .. 6,988,580 e
e e Total profit for year .. .. 733,923
Total assets in operation .. lh,S 31,608 —_—
Assets not in operation—- (7) Allocation of Profits—
North Island system .. .. 1,718,677 Sinking l'und—
South Island systom .. . 300,473 North Island system .. . 148,937
— South Island system .. o 126,227
Total assets not in operation .. .4,019 150 L
— e 275,164
Total capital outlay .. .. [‘5 8)0,758
—— lncome-tax, &c.—
North Island system .. .. 284,532
South Island system .. .. 51,517
(2) Revenue for year— e s
North Island system .. .. 1,533,136 336,049
South Island systemn .. .. 678,813 (| | e————
e Reserve Fund—
Total revenue for year .. .. 2,211,949 North Island system . .. 122,710
—————— —_ South Island system .. .. Nil.
122,710
(3) Costs— — ———
Working-costs—
North Island system .. .. 640,884 (8) Accumulated Depreciation Reserve—
South Island system .. .. 173,288 North Island system . .. 1,112,633
—_— South Island system .. o 813,288
Total working-costs for year .. 814,172 —— —_—
—e Total Depreciation Reserve .. 1,925,921

(4) Capital charges—

Interest— (9) Accumulated Sinking Fund— .
North Island systemn .. .. 336,073 North Island system . . 1,308,951
South Island system .. .. 254,070 South Island system .. .. 543,856
Depreciation— Total Sinking Fund Reserve .. 1,852,807
North Island system .. . Nil. e
South Island system .. .. 73,711 Arrears in Sinking iund payments not
yet appropriated—
Total capital charges for year— North Is%) nd systemn .. .. Nil.
North Island .. 336,073 South Island system .. .. 211,654
South Island .. 327,781 E——

e 663,854

(10) Reserve Fund—

() Total cost for year— North Island system .. . 303,958
North Island .. . 976,957 South Island system . .. 86,766

South Island .. .. 501,129 —
. 1,478,026 Total Reserve Fund .. .. 390,724

( Continued on next page.)
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I.—SumMary oF FinancialL AND OPERATING SrarisTics roR NorrH Ispanp Anp Sourn Ispanp
ELeCIRIC-POWER SYSTEMS FOR THE YEAR ENDING 31st MawrcH, 1941—continued.

TaBLE

)

Nort.~* North Island systemn”” includes Arapuni-Horahora--Mangabao-Waikaremoana all interconnected.  ““South Island system’
) { Y

includes Lake Coleridge-Waitaki-Southland--Amold River (Westland) all interconnected.

P 1940-41

(Seventh Year)

‘ 1940-41 |
(SeventhYear). H

(b) Operating Results.

i
Maximum load (Kilowatts)— : Revenue—-
North Island system 246,700 | Per kilowatt (system masimuin)— £
South Island system 84,920 North Island system 6-21
South Island system 7-99
[ Perunit generated d.
! North Island system 0-295
Average load (kilowatts)— ' South Island systen 0388
Norvth Island system 142,281 | Per unit distributed
South Island system 17,931 North Island system 0-326
South Island system 0-451
Per unit sold—
North Island system -328
Average load factor— Per Cent. South Island system 0-454
North Island system 57-65
South Island systemn 56-44 Working costs--
Per kilowatt (system maximium) - £
North Island systemn 2-59
South Island system 2-04
Units output— Per unit generated— d.
North Island system 1,245,947,813 North Island system 0-1234
South Island system 419,883,195 South Island system 0-009
e — Per unit distributed—
Combined .. [,665,831,008 North Lsland system 0-136
e — South Island gystem 0-115
Per unit sold--—
North Island system 0-137
Units distributed— South Island system 0-116
Units sold—
North Island system 1,122,692,042 Capital charges—
South Island system 308,442,353 Per kilowatt (system maximmuimn) - £
R North Island system 1-36
Combined .. 1,481,134,395 South lsland system 3-86
— Per unit generated— d.
North Island system 0-0647
South Tsland system 0-1873

Units unsold (station auxiliaries, &c.)— Per unit distributed
North Island system .. 5,000,429 North Istand systom 0-0715
South Tsland system 2,907,865 South Tsland gystem 0-2177

Per unit sold-—
Combined .. 8,408,294 North Island system - 0-0718
South Tsland system 0-2195
Total units distributed, North Island |1,128,192,471
system Total costs —
Total units distributed, South Island 361,350,218 Per kilowatt (system maximum)-— £
system North Lsland system 3-96
e South Island systemn 5-90
Combined .. 1,489,542,68Y9 Per unit generated— d.
e e North Island system 01882
South lsland system 0-2864
Line losses— Per unit distributed-—

Transmission and distribution— Units. Per Cent. North Island systen 0.2078
North Island system V17,755,342 0-45 South Tsland system i 0-3328
South Island system 58,532,977 [3-94 % Per unit sold—

' — North Island system 0-2088
Combined .. 176,288,319 South Island system 0-3355

* Retail transmission and distribution losses Southland Area 24'975 per cent,
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Tapre IL.—ANALYsis oF CAPITAL OUTLAY AS AT 3lsT MarcH, 1941.

North [sland System. South Island System, C%gatl;ilg-ed
Headworks and power-stations Headworks and power-stations—
Lond, fencing, and roading— £ Land, fencing, and madmg—— £ £
Arapuni . 106,059 Coleridge 25,841
Horahora 3,208 Waitaki 48,441
Mangahao 74,707 Southland .. 12,226
Waikaremoana 18,533 Arnold River (Kaimata) 1,456
Taupo 30,693 Highbank . 1,842
—_— 323,006
Feadworks - Headworks—
Arapuni 1,221,524 Coleridge 550,679
Horahora 151,468 Waitaki 1,073,524
Mangahao 943,849 Southland 86,816
Waikaremoana .. .. 199,148 Arnold River (h,um(mm) 109,524
. Lower development 565,660 Highbank . 18,763
Karapiro 117,078 Tekapo 89,963
— . 5,127,996
Generating-station, buildings, and village— Geunerating-station, buildings, and village—
Arapuni 257,872 Coleridge 101,073
Horahora 61,037 Waitaki 488,974
Mangahao 131,095 Southland 43,199
Waikarenioana 263,802 Arnold River (Kammta) 8,617
——e Highbank .. 13,143
e 1,368,812
Generating plant and machinery-— Generating plant and machinery-—
Arapuni 927,834 Coleridge 194,701
Horahora 95,491 Waitaki 362,060
Mangahao 220,978 Southland .. 60,641
Waikaremoana .. .. 28(), 500 Arnold River (Kaimata) 26,843
. Lower development 56,003 Highbank .. 13,340
e 2,238,391
Auxiliary  stations (three)y— Penrose, Huntly, 77,695 | Auxiliary station (one}—Dobson (ex Lyttelton) 133,220
trand Junction - e 210,915
Transmission and distribution-~ T'ransmission and distribution—
Primary distribution— Primary distribution—
11 kV. lines 62,822 11 kV. lines 540,747
33 kV. lines 33 kV. lines 58,871
50 kV. lines .. 4a.1,88} 50 kV. lines ..
66 kV. lines 66 kV. lines 610,255
110 kV. lines 1 ,855,4’7() 110 kV. lines . 392,557
Secondary disteibution Secondary distribution . . 327,722
I . — 4,271,327
Substations— Substations—
11 kV. substations 13,345 11 kV. substations ..
33 kV. substations .. 33 kV. substations 35,148
50 kV. substations 416,953 50 kV. substations ..
66 kV. substations .. 66 kV. substations 471,841
110 kV. substations 1,135,896 110 kV. substations 257,747
— —1 2,330,930
Cleneral— General—
General offices, garages, stores, and other 70,326 General offices, garages, stores, and other 29,205
accommodation accommodation
Telephone services .. .. 178,123 Telephone services . 77,437
Kxplovations and preliminary surveys; Explorations and pr eliminar y %Luvoyr, H
engincering, office, and general oxpensoes ; engineering, office, and general expenses ;
charges and expenses of raising loans 576,825 chargcs and expenses of raising loans 533,018
Interest during construction 1,024,828 Interest during construction 489,619 2,979,381
Grand totals 11,561,706 7,289,053 | 18,850,758
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TaBLE III.—OprraTING OR WoORKING Costs ForR YEAR ENDED 3lsT MarcH, 1941.

North Island System.

South Island System.

Cost: per Unit.

Cost per Unit.

Cost, Cost. -
Generated. Distributed.| Sold. Generated. Distributed.| Sold.
£ d. d. d. £ d. d. d.
(2) Hydro stations 63,859 | 0-0139 31,048 | 00178
(h) Kuel stations .. .. 12,380 2-9598 8,422 0-7072
(¢} Aunxiliary stations, power pur- | 419,238 | 0-7097 5623 | 2-5442
chased, and standby provision
Generated and purchased 495,477 0-0954 0-1054 | 0-1059 | 39,993 0-0229 0-0266 | 0-0268
(d) Transmission . 31,784 0-0061 0-0068 | 0-0068 | 24,565 0-0140 0-0163 | 0-0164
(e} Communication Sybt(‘m 2,296 0-0004 0-0005 | 0-0005 1,373 0-0008 0-0009 | 0-0009
(f) Substations 42,390 0-0082 0-0090 | 0-0091 | 22,230 0-0127 0-0148 | 0-0149
(¢) Distribution .. 2,160 0-0004 0-0005 | 0-0005 | 19,934 0-0114 0-0132 | 00133
(k) Systom operations . 13,821 0-0027 0-0029 | 0-0030 | 11,782 0-0067 €6-0078 | 0-0079
(¥) Management and general expenses H2,956 0-0102 0-0109 | 0-0113 | 53,412 00305 0-0355 | 0-0358
640,884 01234 0-1363 | 0-1370 (173,288 0-0990 0-1151 | 0-1160

North Island System.

Units gencrated—
Hydro
Fuel
Purchased

Units distributed
Units sold

1,103,170,650

1,003,860

141,773,303

S 1,245,047 813
1,128,192, 47)
1,122,692,042

South Island System.

419,548,030
285,830
49,335

——— 419,883,195
361,350,218
358,442,363
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APPENDIX E.

SEVENTEENTII ANNUAL REPORT OF THE MAIN HIGHWAYS DBOARD.

The Hon. the Mintstar ot Purnie Worgs, WRLLINGTON,

Sri—

In accordance with the requirements of section 24 of the Main Highways Act, 1922, the
Main Tighways Board has the honour to submit its seventeenth annual report for presentation to
Parliament. The report. covers the period from 1st April, 1940, to 31st March, 1941, though n number
of matters referred to are carried beyond the latter date for convenience and completeness of record.

(IENKRAL,

The present, length of main highways maintained or subsidized by the Board is 12,381 miles, and
particulars of expenditure for the year ended 31st March, 1941, as well as a detailed statement on the
position of various works are given later in this report.

Of the total length of main highways, 3,90 miles have been classified as State highways,
concerning which special reference is made in another part of the report.  The total expenditure
from the Main Highways Account for the financial year ended 3lst Mavch, 1941, amounted to
£3,663,723, compared with £5,673,954 for the year immediately preceding. These figures inelude
a number of charges against the account under special legislative authority and which are not directly
related to matters covered by the Main Highways Act, 1922, Of the total reduction of £2,010,231,
general improvement works account for £1,704,932 and maintenance £235,088.

The funds made available to the Board for the year were considerably less than for the previous
twelve months, and they will be still further reduced for the current year. The combined causes are
a reduction in revenue consequent on the petrol restrictions and the curtailment of capital funds to
provide for the prior demands of war expenditure,

The general policy, as far as construction is concerned, has been to deal only with matters of
urgency or military necessity during the war period, and to also provide the necessary maintenance
to cope with the restricted traflic offering and to preserve the highways from deterioration.

As a result it has not been possible to complete a number of major construction works which
were in hand, but in each case the reconstruction operations have been brought to a stage where the
completed portions are made available for traftic, and the works already carried out will not be
endangered.

PERsONNEL.

During the year Mr. John Wood, Permanent Head of the Public Works Department, by reason
of hix retivement from the Public Service, relinquished his seat on the Board and the office of
Chairman on the T1th March, 1941, and on the same date Mr. W. L. Newnham, Enginecr-in-Chief
and Under-Secrefary of the Public Works Department, was appointed Chairman, and Mr. T. M. Ball
Assistant Kngineer-in-Chief of the Public Works Department, was appointed a member representing the
Government and, pursuant to section 7 of the Main Highways Amendment Act, 1936, Deputy Chairman.

Dr. Marshall, Petrologist to the Board, resigned from the Government service, during the year
and ag a consequence severed his connection with the Board.  The Board recorded in its minutes its
appreciation of Dr. Marshall’s services,

1 s with deep regret that the Board records the death during the year of Mr. AL K. Jull, a
foundation member of the Board.

LEG1stATION,

New legislation affecting the Board and passed since last report was contained in section 4 of the
Tinance Act, 1940, empowering the Minister of Winance to borrow up to an additional amount of
£2,500,000 for the purpose of construction of main highways.  The total loan authority for highways
now amounts to £15,200,000.

Tinawen.

The actual income ol the Mam Iighways Account from revenue sources for the financial year
194041 amounted to £2,202,638. The lollowing table shows how this amount s made up and also
the corresponding figures over the previous nine years. In addition to this amount, apart from
temporary accommodation which was taised and redeemed within the year, £1,347,975 was horrowed
for main highways. The annual loan charges against the Main Highways Account decreased from
£671,1564 for 1939-40 to £687,747 for the yoar 194041, Although interest on loan-money showed an
increase of £32,305, the amount transferred to reserve for redomption of main-highways sceurities
showed a reduction of £115,110.

i I T ) )
_— 1981-32, 1932-33. ‘ 1933-34. ’ 1934-35, ‘ 1935~-36. ‘ 1936-37. « 1937-35. E 193839, 1939-40,
| i i

1940-41,

Customs Department i
Registration and | 372,224 | 354,216 | 354,444 | 355,990 | 397,606) 545,763 523,853| 575,170 | 588,386 | 546,760

licensc fees of maotor-

vehicles, &c.
Motor-spirits tax
Mileage-tax

£ £ £ £ £ £ £ £ £ £

lected through the !

Proceeds of tlax on 84,649 | 63,253 (52,979 91,693 93,308| 138,894 158,52(i 149,017 | 102,706 | 62,888
tires and tubes col-

1,231,202 | 644,126 | 669,868 | 970,506 |1,449,125(1,697,942|1,918,486/2,083,278 (2,057,001 (1,581,793
.. .. , 133 1,284 1,616/ 3,290 6,162 7,474 | 10,715 11,197

Totals .. 1,688,075 (1,061,595 |1,088,424 |1,419,473 |1,941,655/2,385,88912,607,027|2,814,939 |2,758,808 12,202,638
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The income from revenue sources for the year 1940-41 shows a decrease of £556,170 on the
preceding year’s figure.

The returns from the Customs tax on tires and tubes show a marked decrease on the corresponding
figures for the previous year and are actually the lowest amount that has been received under this
heading in any one year since the passing of the Main Highways Act, 1922. The record year was in
1924-25, when the amount received totalled £223,609.

Compared with last year, registration and license fees of motor-vehicles, &e., show a decrease of
£41,626.

Revenue from motor-spirits tax is the chief source of the Board’s income, and the reduction of
£475,208 on the previous year’s figure reduced the Board’s revenue substantially, and is a direct
result of the petrol restrictions at present operating, combined to some extent with the higher cost
of petrol.

Although the revenue received from the mileage tax levied in respect of motor-vehicles using
other than motor-spirits and trackless trolley-omnibuses again shows an increase, the amount would
have been greater were it not that under the Substitute Fuels Emergency Regulations 1940, the mileage
tax is not payahle in respect of motor-vehicles propelled by an engine deriving its motor power solely
from producer-gas or coal-gas or such other fuel used for the propulsion of motor-vehicles as may he
described by the Minister of Transport as substitute fuel.

The gross importation of motor-spirits since 1927 is sct out below and these figures arc usually
accepted as providing un index of maintenance and construction requirements. ITowever, under
present conditions this index is not as reliable as formerly, as the consumption of petrol by aceroplanes
has increased considerably since the ontbreak of war.

Gallons. Gallons.
1927 (January to December) .. 48,000,000 | 1934 (January to December).. 64,600,000
1928 " .. 54,500,000 | 1935 ” .. 65,300,000
1929 » .. 62,400,000 | 1936 » .. 86,800,000
1930 ,, .. 68,300,000 | 1937 " .. 85,700,000
1931 " .. 61,800,000 | 1938 » .. 102,300,000
1932 ” .. 58,400,000 | 1939 . .. 104,100,000
1933 " .. 55,400,000 | 1940 " .. 93,600,000

Although the reduction in the gross importation of motor-spirits for the calendar year was only
10,500,000 gallons, representing a decrease of 10 per cent. on the importation for the previous year,
the reduction for the financial year was much greater, and amounted to approximately 24 por cent.

The following is a summary of expenditure from the Main Highways Account for the year ended
3lst March, 1941 :—-

Expenditure.
Maintenance— £ £
North Island .. .. .. .. .. .. 716,217
South Island .. .. .. .. .. . 350,607
Renewals e - 1,006,821
North Island .. .. . .. . .. 127,934
South Island .. .. .. .. .. .. 32,978
Construction and Improvements - e 160,912
North Island .. .. .. .. .. .. 807,913
South Island .. .. .. .. .. .. 623,363
we e 1,431,266
Administration and general charges . .. .. .. .. 203,617
Loan charges (including commutation of toll-gate charges and of Hutt
Road fees) .. .. .. .. .. .. . H8T,T47
Subsidy on rates . . . .. . .. . 213,457
£3,663,723

An analysis of the expenditure for 1940-41 by the Board and by local authoritics on maintenance
of main and State highways as distinct from renewals, construction, interest on loans, and other
overhead charges is shown in the tabulation below :—

i’ YLocal { Percentage ’ PeII‘centilge
o : C onBt?'?l:‘gt:ison J Autl\(())i?ties’ ' Total, Coftg‘ ?ﬁﬂ;ﬁ on i Alnt;n%(x:g'ties’
| * | Contribution, Contribution
J to Total. | to Total.
‘ i
B \
£ £ £ ‘
North Island .. 716,217 82,872 799,089 8963 ‘ 10-37
South Island .. .. .. . 350,607 52,429 ‘ 403,036 #6-99 13:01
| i
| | |
Total .. .. | 1,066,824 [ 135,301 : 1,202,125 8874 ‘ 11-26
i |
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An analysis of the actual expenditure by the Board on maintenance in each Island, as compared
with the number of motor-vehicles in each Island at the 31st March, shows the following comparisons
for the last ten years in percentages :—

North Island
Maintenance
diture
Motor-vehicles
South Island—
Maintenance expen-
diture
Motor-vehicles

expen-

Norx.

|
193132, | 1932-83,

‘1933-3& ‘ 1934-35 ‘

\ |
i 62-31 62-84 63-R0 ‘ 6544 ‘
j 63-77 63:78 6394 i 6431 ‘
i 37-69 37-16 3620 ‘ 34-50
; 36-23 3622 3606 l 3569

Ist April, 1936, truc maintenance figures have been recorded.

1935-36. | 1936-37. \ 1037-38, ‘ 1938-39,
t

1939--40. ‘ 1940-41.

|
82 |

| |

64.- 80 66 66-46 i 69-26 68-28 67-14
64- 84 \ 65-30 | 65-70 ’ 65-89 65-93 | 66-02
35-20 33-18 | 3354 ‘ 30-74 31-72 | 32-86
35-16 ¢+ 34-70 ‘ 34-30 ’ 34-11 | " 34-07 33-98

The following table shows an analysis of expenditure for the year 1940-41 by the Board and by
local authorities on renewals in respect of main and State highways ==

North Island
South Island

Totals

Percentage of| Percentage of

i
| Local ps
Board’s | T . Board’s Con-fLocal Authorities’
Clontribution. : (erit?iflﬁl%i Potal. tribution to ‘ Contribution to
e 1on. Total. Total.
—_ - ‘ i,
A £
127,954 & 16,367 144, 301 3866 11-34
32,978 ‘ 2,341 35,319 93-37 663
160,912 f 18,708 179,620 89-5H8 t 10-42

An analysis of the Board’s expenditure and the expenditure by local authorities for the year
1940-41 on improvements and eonstruction shows the following position in respect of main and

State highways -

North Island
South Island

Totals ..

Percentage of

i s Local ‘ Percentage of . sy
' G Bto_f’g d,; . | Authorities’ i[ Total, i Board’s Contri- ng‘lt At;‘tth.ontt’es
OMITIBUON. | (ontribution. ‘ i bution to Total. son I,;O;]allon °
; ! B
S S
g L g £
807,913 71,535 879,448 91-87 8:13
623,363 335,669 607,022 9488 l 5-12
[ N . ‘
.. ] 1,431,266 ' 105,204 1,536,470 l 9316 6-84
’ !

The following tabulation shows the amounts which have been provided by the Board and the loca
authorities on maintenance, renewals, and construction during the last ten years in respect of the
complete highways system - -

Prior to 1936-37 these percentages relate rather to expenditure from the Revenue Fund, but as from

—_— " 193132, 1032—-33.1 1933-34 ‘ 1934-35. ) 1935-36, ‘ 1936-37. ‘ 1937-38, ‘ 1938-39. l 1939-40. 1940-41.
B | j i | I e . N
£ £ £ £ £ £ £ £ £ £
Maintenance by Board 849,7341600,324] 674,026] 932,675(1,190,179  900,731%1,074,112*1,311,340%1,301,912*1,066,824*
Maintenance by local autho- | 215,568]168,466) 187,735 226,554 284,423 196,023% 153,443% 152,730% 151,368% 135,301*
ritics ) ,
Congtruction by Board 361,969/159,323) 198,205 325,483| 428,084/1,501,26112,318,600%/3,058,3467(3,297,1101/1,5692,178+
Construction by local autho- 94,9731 43,181 55,997 57,975 78,2631 103,2601 108,225t| 134,3597| 172,839%| 123,9127
rities — -
Totals 1,522,244/971,294(1, 116,053/ 1, 542, 687(1,980,949|2, 701,275 13,654,380 (4,656,775 4,923,229 (2,918,215
Percenlages. Per Cent. |Per Cent.| Per Cent. | Per Cént. Per Cent. T’er Cent, Per Cent. | Per Cent, Per (lent. Per Cent.,
Maintenance by Board 79-8 11781 78-2 80-5 807 82-1 87-5 896 %9 .6 887
Maintenance by local autho- 202 219 21-8 1945 19-3 17-9 12-5 10-4 104 11-3
ritics
Construction by Board 79-2 | 77-6 77-0 84-9 84-5 936t 95-5% 958 9511 9281
Construction by local autho- 20-8 | 22-4 23-0 15-1 15-5 6-4% 45t 4-2% 4.9 7-24

rities o !

was shown.

both maintenance and construction.

The maintenance figure in the above tabulation excludes indirect charges such as supervision and
interest, but includes the cost of flood-damage restoration. It will be noted that expenditure on
constructional work was approximately £1,754,000 less than in the previous year.

*These figures represent true maintenance expenditure, whereas in preceding years expenditure under the Revenue Account
+These fignres and percentages velate- to renewals and construction; previously renewals have been absorbed in
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The following statement shows the total expenditure by the Board in cach Jsland on both
maintenance and construction for the financial year ended 31st March, 1941, the latter including

renewals,
loans :—

The figures take into account administration charges, but cxclude interest on highways

[ \
i ‘ Expenditure Total Percentage
:  Expenditure | on ota. of
R on Renewals Expexillghture Expenditure
. Maintenance. and in
! i Construction. each Ieland. each Island.
| L |
| |
£ ‘ £ £ "
North Island 771,035 | 1,007,476 1,778,511 62-13
South Island ‘ 377,142 i 706,566 1 1,084,008 37-87
Totals I, 148,477 | 1,714,042 2,862,519 | 100-00
|

MainreNANOER.

The total maintenance expenditure by the Board and by local authorities amounted to £1,202,125,

compared with £1,453,280 the previous year.
heading ig considerable, amounting to £251,155.

The average cost per mile was £97-1, as compared with £117-6 in 1939-40.
The feature mostly responsible for the reduced cost of maintenance has been reduction in traffic
caused mainly by the imposition of petrol restrictions throughout the entire year.
The increasing length of sealed surfacing has no doubt also had an effect in reducing the cost of
maintenance, but with new sealing-works having to be almost entirely suspended on account of
financial limitations, the progressive reduction in maintenance costs on this account does not promise

to continue in the immediate future.

1t will thus be observed that the decrease under this

The number ol motor-vehicles registered actually showed a decrease as compared with the

previous year, the respective figures being 313,087 and 317,526.

This is the first time that there has

boen a reduction in the number of motor-vehicles registered in any oune year compared with

the preceding year.

Tlood damage cost the Board £159,707, and after reviewing the expenditure for a number of
years past 1t might be said that the year was an average one in this respect.
There has been a tendency for increased cost of materials, as well ag o wage increase of 5 per cent.,
and but for these factors maintenance costs would have shown a still further reduction.
Alter reviewing all the relative influences, the Board is satisfied that the cost of maintenance for

the year under review 1s reasonable.

The highways over the entire system have been maintained in a satisfactory condition.
have been made to keep maintenance-costs down without allowing the standard to drop.

Efforts
As In past

years, a number of complaints of faulty maintenance were investigated, but satisfactory explanations
were made in all cases, or the position promptly rectified.
The Bourd proposes investigating maintenance-costs to see whether any further reduction in

such costs is possible without reducing the standard of upkeep.

It has always beew one of the foremost

points in the Board’s policy to preserve its assets, and maintenance to o good standard is recognized

as being essential in this respect.

TasLe 1. —Maintenance oF Maiy anp Stare Hicaways (1NoLupiNg Bripags).

Expenditure.
Longty | Average per Mile per Annum,

Highway District. Lenguly Local . R : ) e

e Maintained. | poarg. | Authori- | ‘Total. o & g ! g (S 5 8 3 2 5

| ties. < & % s i 3 & oh & o

| 2 | &8 |22 2/!38 8|28 g/|&8
- L & i — -t ™~ - | —~ 1 :—1 ,‘_‘ . vtd . H,«

|

M. el £ £ L £ £ £ L £ £ L £ £ £
1. Auckland North. . 839 78 62,004 8,180 70,184 83-6 [111-2 |100-7 [115-1 | 93-2 (110-1 | 97-9 | 71-06 | 612 79-2
2.0 Anckland South.. 1,504 31 | 129,301 22,106 151.497]100-0 [123-7 11292 [126-2 [119-3 (181 -4 (141-1 {124-6 [106-9 | 145-3
3. Tanranga 710 67 98,838 4,373 103, 23111452 [216-7 11588 128-4 | 84-3 |153-1 | 871 | 72:9 | 619 70-7
4. Gisborne 396 72 70,446 5,208 75,654190-6 2142 1266-5 1215-2 1182-9 |178-1 [164-9 |106-4 | 96-3 | 117-3
h. Napicr 735 45 TT.ATH 8,216 SH,687116-5 1147-9 |285-6 | 99-6 | 82-4 (138-9 [117-7 | 81-4 | 79-3 759
6. King-country 604 30 78,872 8,413 87,285[144-4 [152-8 [113-0 | 95-3 |116-5 | 89-2 | 99-7 | 70-8 | 57-1 700
7. Taranaki 471 17 HL 3470 4,020 62,36710131-5 [117-8 J122-1 1 04-7 [104-1 1234 [102-5 | 83-8 | 84-5 | 125-2
8. Wanganul .. H3 49 63,733 5,101 68,8341120-0 [147-4 1571 [152-5 [L15-9 [122:0 | 87-5 | 80-8 | 66-0 | 101-0
9. Wellington Wost 522 59 41,744 7,133 A8,877] 93-5 1529 1057 [102-9 1219 [164-1 |124-7 (1060 [110-8 | 149-8
10. Wellington Hast 504 4] 30,361 10,122 45,473 90-1 |1o4-1 | 88-9 1 89-4 [108-0 [175-3 (1813 [114-9 | 9L-4 | 128-6
Totals, North Island 16,837 9 | 716,217 82,872 799,089/116-9 144-5 149-5 11197 1090 [143-2 |118-3 { 91-3 | 81:0 | 104-5

. SV (S S O O N, O J FECEPNUR SOOI
11. Nelson 682 38 54,518 4,822 9, 86-9 {1150 [108-5 | 992 | 80-3 [116-8 [101-1 | 74-1 | 66-6 | 1036
12, West Coast . 572 78 83,5300 5,798 89, 32811559 (1716 (1574 1145-5 |}41-8 12145 |142-6 |110-8 1041 | 136-7
13. Canterbury North 391 70 30,4870 2,705 33,192) 84-7 | O1-6 | 83-8 1 92-8 1 64-3 | 62-8 2 55-7 | 68-3 1 50-0 55-4
i4. Canterbury Centeal | 7621 36,263 7,075 43,338 56-9 | 68-1 | 7T1-2 | 63-1 | 54-6 | 811 [ 55-2 | 50-9 | 50-2 76-5
15, Canterbury South 834 15 34,447 6,203 40,650| 48-7 | 52-9 | 58-3 | 520 | 54-0 1 96-7 | 66-9 | 59-3 | 67-0 787
16. Otago Centlyal 842 49 A8, 138 8,067 46,205; 54-8 | 65-9 | 66-5 | H3-8 1 49-5 1 70-1 | 75-1 | 50-3 | 46-4 52-8
17. Otago South 529 17 27,062 R,219 35,271 66-6 | 66-8 | 96-6 | 76-5 | 62-8 | 97-8 | 84-6 | T3-8 | 72-8 995
18, Southland 928 73 46,172 9,540 55,7120 60-0 | 73-7 | 61-5 | 74-8 | 57-2 | 57-1 | 53-9 | 44-4 | 416 43-2
Totals, South Island 5,544 21 | 350,607} 52,424 403,036 72-7 | 84-7 | 83-H | 779 | 67-5 | 96-2 | 776 | 62-7 | 603 774
Totals, Dominion .. |12,381 30 |1,066,824/135,301 (1,202,125, 97-1 [117-6 |[119-9 [101-2 | 90-5 {122-4 1100-83 | 78-5 | 70-7 92-5

5—D. 1.
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Froop Damacu.

Brief reference was made to flood damage under “ Maintenance.”  The cost of flood damage
for the year was £159,707, which ix approximately £13 per mile of highway, or one-seventh of the
Bourd’s total cost of maintenance.  Viewing the cost in this way shows what an appreciable amount
is expended each year upon restoration of flood damage.

During the year under review the districts which featured most prominently in this field were
Taumarunui, £33,027 ; Taranaki, £24,500 ; Wanganui, £20,000 ; Napicr, £18,505 ; and Nelson, £10,815.

On the forthcoming estimates the Board proposes to tale a special item to cover the cost of
flood-damage restoration throughout the highways system, and any future expenditure under this
heading will no longer remain as a charge against districts’ allocations. Tt s felt that this procedure
will enable districts to more accurately estimate their maintenance requirements in any given year.

ConsgtrUCTION, RECONSTRUCTION, IMPROVEMENTS, AND RENEWALS.

The expenditure on the three items construction, roconstruction, and improvements was
£1,431,266, as compared with £3,106,471 in the previous year, indicating a reduction of over 50 per cont.
in this phase of the Board’s activities.

Details of more important individual works will be found later under the various district reports-
A summary of the work completed is as follows :-—

Improved lormation 186 miles 36 chains.

Metalling .. .. 128 miles.
Dustless surfacing (mileage added 243 miles.

g g
Bridges 9,405 lincal feet.

The length of dustless surfacing added during the year was 243 miles, which, due to restriction
of finance, is very little more than half the length carried out in the previous year.  The total length
of dustless surfacing is now 3,476 miles, which represents just over 28 per cent. of the total length of
highways.

Indications are that new scaling will be drastically restricted until such tine as finance permits
resumption of operations in this field.

Bridge construction iy an item upon which work must of necessity be undertaken as there are o
large number of timber bridges on the highways systern which have come to the end of their useful life.

As an illustration of this there were two failures of such bridges under load during the year.

The preparation of proposals for bridges was largely held up on account of the design stalf heing

prey of prop v bridg & desig “
engaged on work which claimed priority, and as a consequence the programme effected was not as
extensive as was desirable.  The aggregate length of hridges completed was 9,405 Tineal feet, as compared
with 11,676 lineal feet in the previous year.

The bridge programme of the immediate future is likely to be adversely affected by luck of skilled
men for coustruction and also by difficulty in obtaining the materials, but every effort will be
made to maintain an extensive programme as otherwise the Board would find so many bridges
requiring renewal ab the same time that the position would be tmpossible.  The relative importance
of a number of bridges due for replacement has heen carefully considered with a view to including
the most urgent in the coming year’s programme,

Tasrr 2.—CoNsTRUCTION WORK COMPLETED DURING YEAR 1940-41.

\
‘ Road-and| Bitu-

Formation | Gravelling T?;t"ﬁfd Plant-mix mirfous . Lingineer-

Highway District. and and minous Bitu- Macadam Tootpaths.| Bridges. | ing
Widening. | Metalling. Sealing, ‘ _minous (Pene- Surveys,

: iélmaemg. tration). |

M. ¢h. | M. ¢h. | M. ch. | M. ch. | M. ¢h. | M. ch. . M. c¢h.
1. Auckland North 2 740 4 2014 38 20 789 [ 140
2. Auckland South .. 3 49 | 16 61 1 30 26 2 34 789 | 22 4b

3. Tauranga 6 241 8 6511 23 0 27 600 .
4. Gisborne 3 78] 4 24 7 5O . 0 b6 256 42
5. Napier 9 3 9 17|14 64| 0 50 o241 1,936 | 10 67
6. King-country 701 7 4615 25 . .. 256 11

7. Taranaki 27 20 5 4221 520 0 45| 3 T4 .. 135 ..
%, Wanganui .. 1239 1323 0 78 278 1 38 5
9. Wellingtonn West .. 10 32 .. 13 74 5 31 308 | 2 2
10. Wellington Kast .. 5 701 0 49 L0 .. 380 | 6 47
[1. Nelson .. 14 66 | 20 15| 10 i 0 16 1,138 6 30
12, West Coast .. .. 10 35 |15 36| 27 67 I 13 563 T 72
13. Canterbury North .. 6 42 1 21} 9 12 .. 0 22 170 1 13 53
14, Canterbury Central . P33 0 79 15 5l 376 .. 402 | 2679
15. Canterbury South 8 6l .. 9 23 ho 16 123 576 | 21 70
16. Otago Central 12 78 | 15 52 14 20 0 8 423 1 6 50
17. Otago South 13 8|15 2017 5l . 2 35 105 | 8 65
I8, Southland 24 62| 2 34|11 20| 0 28 0 8 202 | 10 59
186 36 (128 0 1268 60 | 10 551 3 74| 18 55| 9,405 |198 57
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Table 3 below shows the extent and types of work carried out on the main highways system by
the Board and local authorities each year since the Board commenced active operations in 1924 1~

Ve Formation | Gravelling Tar and Ili{]:i%-&mlﬁ Bﬁf;;:&‘;%m Bituminous Portland- o
ar, b‘nnd‘ ‘ tmq Bltumlnous Bituminous| (Penetra- | Concrote cement | Bridges.
Widening. | Metalling. | Sealing. Surfacing. tion). * | Concrete.
_ _ - ; —
Miles. Miles. Miles. Miles. Miles. | Miles. Miles, It.

1924-25. . . 19 63 6 .. 6 1 .. .. 2,434
1925-26. . . 45 88 16 . 45 " 4 6 5,168
1926-27. . .. 174 151 3b .. 38 12 16 6,408
1927-28. . .. 173~ 133 83 .. 34 .. 6 7,760
1928-29. . .. 224 185 122 - 51 14 11 9,482
1929-30. . - 173 179 133 .. 39 31 12 7,547
1930-31.. .. 130 128 95 .. 41 14 9 111,175
1931-32.. .. 139 69 129 . 32 9 3 1 4,062
1932-33.. .. 56 45 72 .. 8 . 13,118
1933-34. . .. 44 28 75 .. 7 .. 1 1 4,988
1934-35. . - 113 69 172 27 3 .. 2 6,641
1935-36. . .. 152 98 245 91 2 . .. 8,718
1936-37.. .. 272 131 184 67 3 .. .. 9,575
1937-38. . .. 329 241 282 49 o .. .. 11,106
1938-39. . .. 491 188 357 67 2 .. . 25,561
1939-40. . .. 401 285 444 60 .. .. .. 11,676
1940-41.. .. 186 128 259 11 4 . .. 9,405

Totals - 3,121 2,209 2,709 372 315 &4 66 (144,884

TabLg 4.—LENeTHES oF HIGHWAYS METALLED AND SURFACED SINCE INCEPTION OF Bo0ARD’S
OprraTIONS (9TH JUNE, 1924).

Percentage

Total Length Type of Surface. SDu;tl(fss é)frfl)ugtlests
At close of Period endin of T T T T paraalng. ) Samacing 1o
oo . ¢ Highways. Pumice and | Gravel and Dustless add%? during | Total Lfength
Clay. Macadam. | Surfacing. ear. Hiohw
1 1 ighways.
Miles. Miles. Miles. Miles. Miles.
9th June, 1924 .. 5,954 1,535 4,171 248 .. 4-2
31st March, 1925 . 5,954 1,472 4,222 260 12 4-4
1 1926 .. 6,272 1,384 4,557 331 71 5.3
. 1927 .. 6,391 1,233 4,726 432 101 6-8
' 1928 .. 6,608 1,100 4,953 555 123 8-4
' 1929 .. 10,403 915 8,735 753 198 7-2
' 1930 .. 10,408 736 8,705 967 214 9-3
" 1931 .. 10,419 608 8,68D 1,126 159 10-8
" 1932 . 10,846 539 9,009 1,298 172 12-0
. 1933 .. 10,878 494 9,005 1,379 81 12-7
' 1934 .. 10,974 466 9,047 1 1,461 82 13-3
C1935 .. | 11,557 397 9,494 o6 | 205 | 144
v 1936 .. 12,048 390 G,715H 1,943 277 16-1
' 1937 .. 12,114 353 9,634 2,127 184 17-6
. 1938 .. 12,136 332 - 9,889 2,415 288 19-9
. 1939 .. 12,206 295 9,111 2,800 385 22-9
’ 1940 .. 12,355 251 8,870 3,233 433 26-2
' 1941 . 12,381 259 8,646 3,476 243 28-1
Percentage at 31st March, 100 2-1 69-8 28-1
1941
6—D. 1.
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A general deseription of the more important highway activities in each district is given hereunder :—

Whangarer Disirict.

A length of 14} miles of State and main highways was sealed during the year, a marked reduction
in comparison with the previous year’s record of 32 miles.

Owing to the large number of bridges in this distriet which are either in or approaching the
“ dangerous ” stage, the bridging programme has not been curtailed to the same extent. Although
only twelve bndwm were actually completed during the year, in comparison with twenty-one in
1940-41, work on six others is in hand, and plans for “several more are ready.

On the Whangarei-Awanui State highway, reconstruction was carried out on the Otonga-
Whakapara, Mitchell’s~Waiomio, Kawakawa-Moerewa, and Turntable Hill sections. The last
mentioned, which is a very desirable deviation from a tortuous and dangerous section of highway, is
now being completed under contract.

The ercction of two bridges on the Otonga Flat completes a flood-elimination work north of
Hikurangi.

The sealing of a further 1 mile 72 chains between Awanui and Kaitaia provides a continuous
sealed surface over this 4-mile length.

On the Dargawllo—Maungaturoto State highway the sealing between Dargaville and Tokatoka

was extended for a further mile, making a total of 7 miles on this section.

Farther south, between Raupo and Ruawai, and including the Muddy Mouth Deviation, sealing
was carried out over approximately 3 miles.

On the Whangarci-Maungaturoto State highway the completion of the 170 ft. Otaika Bridge
and 7h-chain deviation, on improved alignment, eliminates the only section between Whangarei and
Auckland which was prev10usly subject to flooding.

The main work carried out on the Birkenhead-Maungaturoto State highway was the sealing of
32 miles between Kaiwaka and the junction of Nos. 3, 4, and 5 State highways. Some further
progress was made with the construction of the Topuni Dev1af10n which has now been suspended.

On the subsidized highways, activities were mainly confined to urgent bridge renewals.

The largest of these completed were the Waima Bridge of three 45 ft. spans on the Waimamaku-
Ohacawai main highway, the 110 ft. Oramahoe and 44 .['1,. Foster’s Bridges on the Pakaraka—-Awanui
main highway, and the 54 ft. Te Opou Stream Bridge on the Kaikohe-Maungatapere main highway.

The Rotokakahi Bridge on the Broadwood-Runaruna highway was extensively repaired, a new
superstructure being erected and a further span added. The three seetiong of highway in the Kaikohe
Town District were sealed, the total length being 3% miles.

Awckland Distriet.

A moderate sealing programme was carried. out which added 282 milés to the district quota of
dustless surfacing. Other works comprised chiefly the completion of reconstruction proposals already
in hand and the renewal of urgent bridges.

North of Auckland the principal works were 14 miles of sealing and a 66 ft. bridge on the
Birkenhead-Maungaturoto State highway, 2 miles oF reconstruction on the Helensville highway,
together with the (,()mple’rlon of the Helensville Overbridge, 2 miles of reconstruction on Beach highway,
and 23 miles of sealing near Swanson. ~

A new bridge is in hand at Matakana, on the Warkworth-Leigh highway. A contract was let
for an overbridge at Croydon Road Station, and subways are under construction by the Railways
Department at Titirangi Road and Swanson.

The Auckland — Hamilton — Te Kuiti State highway is now completely surfaced throughout the
distriet, except for a length of 8} miles at the southern boundary near Otorohanga, for which a
contract has been let. The ()‘roroha, 1ga. Overbridge has been completed, and the formation of the
approach deviation is in progress. The bridge is 132 ft. long with a 24 ft. roadway and two footways.

On the Paeroa—Pokeno State highway reconstruction and sealing were completed over 41 miles
near Waitakaruru.

The Kirikiri Stream Bridge on the Paeroa—Thames State highway, which was in a dangerous
condition, has been replaced by a temporary bridge, and the erection of a permanent structure
commenced.

On the Rahu~Waikino section of the Paeroa-Whakatane highway 2} miles of reconstruction and
sealing were carried out.

The Piako River Bridge on the Hamilton-Paeroa highway, a three-span structure 150 ft. long,
was completed, and the approaches are nearing completion.

Widening and footpath work has been carried out in the Paeroa Borough.

On the Hamilton-Rotorua highway a length of 2 miles in the Matamata County was reconditioned,
widened, and resealed.

On the county highways the principal works comprised the completion of current reconstruction
and sealing proposals and the erection of short bridges and culverts.

Widening and footpath work was carried out on the Titirangi highway in the Waitemata County.

In the Franklin County 4} miles was sealed between Glenbrook and Waiuku, and & further
81 miles of reconstruction is in hand towards Kohekohe, 4 miles being metalled. Reconstruction
amd metalling were completed over 63 miles from Km;,qe(mt to Titi. On the Pukekohe — Glen Murray
highway the walmu of 42 miles was completed and a 75 ft. bridge erected.

Between Tuakau and Port, Waikato a length of 24 miles received the final sealing- coat,
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The Piako County section of the Taupiri-Morrinsville highway is now completely surfaced, the
remaining 2} miles having been treated during the year.

The ,second coat was applied on a 4-mile length of the Hamilton-Tauhei highway.

On the Te Kauwhata highway improvements over a length of 23 miles, m(‘ludmg a 91-chain
deviation, have been carried out, and a small bridge is in hand.

A second-coat seal was applicd on 4 miles of the Te Awamutu - ()ambrldge highway, and a
further 84 miles was reconstructed and sealed.

Thrce miles was similarly treated on the Cambridge-Eureka highway.

Reconstruction prior to surfacing has been carried out over a length of 2 miles on the Orongo-
Netherton highway. The improvement of the Waihi Beach highway was completed by the sealing
of the second seetion of 2% miles.

On the Waihi-Coroglen highway widening and the construction of short bridges have been continued.

The Thames-Coromandel highway was improved by widening, beach-protection, and § mile of
sealing. A mew bridge was erected over the Tararu Stream in the Thames Borough.

On the Waitoa—Wairakei highway the scaling of 2} miles has completed a dustless surface from
Auckland to Putaruru via Ha,mllton and Tirau. F(uther south the reconstruction work on a 22-mile
length was extended, and now comprises 183 miles of formation, 174 miles of metalling, and 74 miles of
first-coat sealing, of which 5} miles has received the second coat.

The 90 ft. Negutuwera Bridge was erected, and a bridge over the Pokaiwhenua Stream is in hand.

On subsidiar y highways a number of minor works have been undertaken by the local authorities

concerned.
Tauranga District.

On the Paeroa—Whakatane State highway 12 chains of reconstruction was completed, 4 miles
16 chains metalled, and b miles of sealing carried out. An 80 ft. concrete bridge was erected at Waitao.

Between Rotorua and Whakatane the Tarawera River Bridge, 150 ft., was completed, together
with 2 miles of reconstruction ; 3% miles received a sealing-coat.

On the Whakatane-Gishorne hmhway 12 chains of reconqtructlon work was completed at Waiotahi.

Sealing has now been completed between Taupo and Wairakei, and a 50 ft. bridge was erected
between Rotmua and Wairakei.

The ercction of the lake-control gates at Taupo has involved the realignment of the highway on
hoth sides of the gates.

Between National Park and Taupo considerable improvements have been carried out, including
the completion of the 120 {t. Tauranga~Taupo Stream Bridge and 60 chains of scaling at Waitahanui.
The Waimarino Stream Bridge is in hand.

Reconstruction on the Waitoa—~Wairakei highway has been carried out over a length of 14 miles.

Between Opotiki and Te Araroa 1 mile of reconstruction work, cutting out dangerous corners
and flooded arcas, has been completed, and two concrete bridges tomlhng 200 ft. erected at Torere.

On the Matamata~Tauranga highway, Kaimai Hills section, reconstruction has been effected over

| mile 53 chaing, and 1 mile 63 chains was metalled. The construction of the Judea Bridge has been

put in hand.
Ghisborne Dustirict.

On the Whakatane—Gisborne via Waiocka State highway the sealing of the roadway and footpaths
through Matawai Township was carried out.

The regrading of the novthern side of Otoko Hill was completed.

On the Gisborne — Te Araroa State highway the reconstruction and regrading of a low-lying section
at 444 m. was completed.  This will obviate flooding and damage by silting at this point.

A new concrete bridge, consisting of two 50 ft. spans with 241, roadway, was constructed over
the Mangapukatea Stream neatr Tolkomaru Bay. It replaces an old timber truss bridge on bad align-
ment.  To provide Glling for the approaches to the new bridge, 1 mile of regrading and reconstruction
on Bushy’s Hill was carried out, and the alighment greatly improved.

Sealing was completed through three townships on this highway—namely, Tokomaru Bay, Te
Puia Springs, and Tikitiki,

The first section of the Mang: leuiui steel sheet-piling protective works at 60-35 m. was constructed
during the year; 562 lincal feefi of wall was completed, and back-filling is in hand.

Between b9 m. and 64 m., 77,300 trees were planted oub.

On the Gisborne~Napier via H(anar(m, State highway 1 mile 49 chains of reconstruction, 2 miles
4 chains of onc-coab seal, and 2 miles 24 chains of two-coat seal were completed. A new concrete
balanced cantilover bridge 96 &, in length was built, replacing an old suspension bridge at Avondale.

Steel sheet-piling for protective works is in lmnd at Hangaroa.

The second-coat sealing of the reconstructed length of the Gisborne-Ormond via Waiohiki highway
was completed.  The wholo of this highway is now dustless.

On the Patulahi-Rere highway 13 miles of second-coat seal was carried out.

The roadway and footpaths thmugh Ruatoria Township on the Mangakino-Waiomatatini highway
were scaled.

On the Opotiki — Te Araroa highway the Nukutahara Stream was bridged with a 60 ft. steel truss
reconditioned {rom the old Uawa River Bridge at Tolaga Bay.

Sixty-three chaing of sealing was completed from Tokomaru Bay Township towards the wharf.

The low-level bridge at ng(:n, on the Tolaga—Tauwhareparae highway, was completed. It is
86 {t. in length.

The Kowhai Bridge at 7 m. on the same highway, which was damaged in the 1938 flood, was
reinstated. New piers and abutments were built and an extra span added.

6*
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Napier District.

"The work carried out has been confined mainly to the completion of short lengths of sealing, pre-
parations for which had already been made, also of lengths of formation, &e., in cases where only a
small amount of additional work was nccessary to bring them into use. A number of urgent bridgo
renewals have also been put in hand or completed during the year.

On the Taupo-Napier State highway construction work was carried on from July until October,
1910, on the Runanga Deviation, and a 205 ft. water-drive 9 {t. by 9 {t. 7 in. in cross-section has been
completed on Baker’s Doviation.

On the Mohaka River — Eskdale section construction work was also carried on for a fow months,
4 miles 30 chains of formation being completed.

One-coat sealing has been completed over a total length of 7} miles, and a 3-mile length of priming
has been put down.

On the Gisborne—Napicr. via Hangaroa State highway a now conerete bridge 300 ft. long, and bb ft.
above water-level, has been comple‘red over the Mangapoike River at Opoiti. Work on the approaches
is in hand. In the same locality a short timber bridge was replaced by a twin 6 ft. pipe culvert 64 ft.
long, and similar work was undertaken in the case of two other bridges near Wairoa.  Asmall amount of
reconstruction work was carried out north of Wairoa. The roplacement of the old Waikare River
Bridge by a concrete structure is in hand. Three miles of scaling was carrvied out.

The construction of a concrete bridge with 24 ft. roadway over the Ksk River, comprising cight
60 ft. spans, has been completed. The original bridge was carried away by the disastrous Hawke’s
Bay flood of 1938. Since then traflic has been carried on a temporary structure. Adjacent to the
new Hsk River Bridge the construction of a concrete overbridge 96 ft. long was put in hand to
eliminate a dangerous railway-crossing, and is'now completed.

South of Paki Pa ki, on a tortucus section of the Napier — Palmerston Nurth State highway, 3 miles
of heavy formation has been completed. The formation work was closed down last December, but
in order to make as much as possible available for traffic the metalling of 14 miles is now in hand.

In the Waipawa Borough 34 chains of reconstruction and scaling and 50 chains of plant-mix
resurfacing have been carried out.

The M'Lh(ﬂ’d,k(,k(, Bridge, 178 ft. long, has been completed, together with 18 chains of a 3proaches

A dangerous section will be eliminated by the completion of the Pir1 Piri Deviation, 1 mile 5 chains
in length, which is now in hand.

Reconstruction with improved alignment has been completed on the Maharahara-Matahiwi North
and Matihiwi South Deviations, 76 chains and 41 chains long respectively.

A concrete bridge 80 ft. long over the Manga-atua Stream has been complated.

Priming was carried out on a 20-chain length of the Dannevirke-Waipawa County Boundary
Deviation.

On the Te Uri— Norsewood main highway a length of 1 mile 73 chains has heen reconstructed
near the Mangahei Road junction.

The approaches to the Orua—Kiritaki Bridge have been reconstructed on the Woodville County
section of the Woodville-Tamaki main highway.

On the Waipukurau-Matamau main highway the approaches to the Papatu Overbridge have
been completed.

The Ngarurvoro River Bridge at Pakowhai, on the Farndon-Paki Paki main highway, consisting
of nine 75 ft. spans, together with the approaches, has been completed, and the old timber bridge
digmantled. .

The Morca concrete bridge 80 ft. long, and its approaches, which are on a 70-chain deviation,
have been completed on the Otane-Tuki Tuki main highway.

On the Dannevirke-Waipukurau main highway, 2 miles 24 chains of reconstruction and sealing
has been completed in Waipukurau County, and 1 mile 40 chaing in Patangata County.

The formation and metalling of the Waltahora to Cross Roads Deviation, 36 chains long, has
been completed.

The total lengths of highway in the district prepared or being prepared for se‘L]ing are as under :
Prepared for sealing but not primed, 1% miles; prepared for sealing and primed, 3} miles.

Tavmarunus District.

Substantial progress was made with the improvement of the State highways in this district,
71 miles being sealed on reconstructed surfacing north of Taumarunui, and 6% miles on the southern
section. The climination of several narrow lengths with sharp curvature has been undertaken,
involving heavy formation in papa of a total length of 14 miles. This includes the Mangatupoto
Deviation, 29 chains in length, with a 72ft. bridge over the Ohura River and a 12 ft. arched culvert.
The work has now been completed, with the exception of the bridge approaches.

Between the Ongarue turnoff and Taumarunui, 4} miles of formation and metalling were carried
out, and a further 14 miles remains to complete this section {or sealing.

On the Manunui-Piriaka section 30 chains of highway was raised above bigh-flood level, 7 chains
of stone protective-work being provided.

Twenty-five chains of formation and metalling were carried out to complete the reconstruction
of 74 miles between Owhango and Oio, and the sealing-coat has now been applied on the greater part
of this length.

Several short lengths have been sealed on the secondary highways, and 1 mile was reconstructed
and metalled on the Pio Pio - Tatu highway.

The restoration of damage caused by the severe flood of February, 1940, has been continued, and
hasg necessitated a great deal of work throughout the district.
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Taranaki District.

North of New Plymouth the prineipal work on the State highway has been the virtual completion
of the reconstruction of the 8-mile section between New Plymouth and Waitara, which has now been
surfaced throughout, except for a portion of the final scal-coat.

A 135 ft. bridge has been erected over the Waiongona Stream.

Plant-mix surfacing was laid on 45 chains of the Mimi Valley Deviation, and 2§ miles was
reconstructed and scaled on the Pukearuhe highway.

South of New Plymouth the 3}-mile length hetween the Ngaere Overbridge and Eltham has been
reconstructed and sealed, also 11 miles between Boylan Road and Te Roti.

The Rugby Road subway was completed, and brought into use by traffic.

On the coastal highway via Opunake, 1} miles of qcahnv wag carried out at Oakura and 30 chains
at the Otahi Bridge.

On the Stratford-Taumarunui highway the unmetalled length of 43 miles in the Tangarakau Gorge
was reduced to 60 chains, and this has also now been metalled, completmg the mem]hnq of the
highway. This was the only clay-surfaced section remaining in the district. The work was done in
conjunction with the restoration of damage cansed by the flood of February, 1940.

The Egmont highway is now completely surfaced, a length of 3} miles having been improved
and sealed by the Taranaki County Council.

A considerable amount of reconstruction, widening, and sealing has been carried out by the
counties on the subsidized highways, the total length involved being 13% miles, in addition to the
sections mentioned above.

Wanganui District.

The improvement of several scctions of the Hawera—Wanganui State Highway has been continued,
although under present conditions it has not been possibie, in some cases, to bring the original proposals
to completion.

The $-mile Manutahi Hill Deviation was extended by b chains and sealed, while the }-mile and
Lmile reconstructed lengths at the Manawapou Hill and Kakaramea were also surfaced. At the
Whenualura Hill Deviation a further 10 chains was formed, and 32 chains, representing one-half of
the whole work, received a sealing-coat. On the Westmere section 22 miles. of the 34-mile length under
improvement was reconstructed, of which 2 miles was sealed, beld 35 chains of the deviation near
Virginia Lake also received a sealing-coat.

The major improvements on the National Parl - Wanganui State Highway, or Parapara Road,
were added to by 12 chains of reconstruction, 4 miles of sealing, and 2 miles of priming-coat. A large
mass-concrete culvert was constructed at the Auriki Stream. The extension of the formation work
into the Waimarino County section has not been proceeded with under present conditions.

On the Horopito-Bulls highway the 17-mile length between Waiouru and Taihape is being brought
up to an improved standard, 7} miles of formation being completed. A large concrete culvert was
built 4% miles north of T(uhdpe, and a temporary bridge erected over the Hautapu River to replace
one damwod in an accident. A contract for a permanent structure has been let.

The 3 -mile length between the Makohine Viaduet and Mangaonoho Flat was sealed, thus completing
584 miles oi bituminous surface from Bulls to a point 24 m]lm north of Taihape, except for a short
length at the Vinegar Hill Overbridge.

The 50 ft. Porewa Stream Bridge was erected. The bridge is on the deviation leading to the above
overbridge, and the formation of this is well in hand.

Two large culverts were installed south of Rata.

The 1eoonst1ucmon and priming of a 5-mile length of the Rapanui Beach highway were completed,
and 1} miles of this was sealed. The sealing of the remainder has been carried out since the beginning
of the present year.

The reconstruction of 4} miles of the Curls Bridge — Upper Tutaenui highway was completed up
to the top-course metalling, and sealing deferred till next season.

On the Greatford--Ashhurst highway the old combined railway-bridge at Kakariki, now replaced
by a new structute, was taken over from the Railways Department, and com]_)h,’rely decked for highway
traffic.

A 4-mile length on the Wanganui-Kauangaroa highway was completed as to the reconstruction
and metalling, and the sealing was commenced.

Some short lengths of subsidiary highways have been improved, and several bridges and large
culverts constructed.

Wellington West District.

The new coastal section of highway between Plimmerton and Paekakariki, 9 miles in length, which
was taken over by the Board in April, 1940, still requires its final sealing-coat ; but this work has been
deferred under present conditions, and in order to obtain the maximum value from the first coat, which
was made heavier than the usual ““ primer.” During the year a good deal of minor work was done
by way of guard-fencing, sealing the footpath, construction of culvert-walls, und the planting of
8,500 trees for beautifying purposes.

In the Ngahauranga Gorge the construction of large pipe culverts and water-drives was continued,
and 2,000 ft. of steel sewer-pipe laid to serve the city abattoirs. The reconstructed section was severely
damaged by flood in February, and restoration work has necessitated the installation of an additional
700 ft. of 6-tt.-drameter concrete pipe culverting.

On the State highway south of Levin, 1} miles of footpath was constructed, and two sharp corners
near Paraparaumu improved by deviations.
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On the Napier - Palmerston North State highway, widening to 24 {t. was continued i the
Manawatu Gorge, but the work has now been suspended.

The pavement through the Upper Hutt Borough on the Masterton—-Wellington highway is being
widened to 24 ft. over the 3-mile length, and a cycle-track provided. The Taita Gorge Section was
seriously eroded by flood in March of this year, and the highway is being carried hack into solid side-
cutting. The surfacing of the 64-mile Haywards-Pahautanui highway, W}ll(’h was tauken over during
the year, was complbted by an additional mile of sealing. This highway constitutes the main
connecting-link between the Hutt Valley and the northern arterial route, and is also part of the
principal alternative exit northward from Weilington.

The pavement on the Shannon-Makerua section of the Levin — Palmerston North highway was
widened and improved over a length of 1§ miles, and 13 miles was sealed on the Kairanga (/ounty sectlon.
A 178 ft, bridge was erected over the To k()!lhtlll Rlvcr, also two shorter bridges.

The reconstruction of the Waitarere Beach lighway was completed, (md a conbract lob for plant-
mix surfacing of the final section of 2} miles.  On the Palmerston North - Himatangt highway o further
mile of original surfacing was reconstructed and sealed. 'The approaches to the Longbm‘ ) ()V(,rbudg(-,
were completed and the bridge brought into service.

Healing was also carried out on several of the subsidiary highways to a fotal lougth of 10 miles,
and three short bridges were completed.

Wellingion East Dustrict.

No works other than maintenance sealing were required on the State highways in this district.
The widening of the 3f-mile Makuri Gorge section of the Pahiatua—Akitio highway was completed,
an adjacent 60-chain deviation with two bridges being deferred.

A number of bridges were crected by the counties, the principal of these being the Taueru Bridge
of one 95 ft. und two 76 ft. spans on the Masterton-Stronvar highway, Whakataki of one 65 ft. and two
52 ft. spans on the Mas t(>1’ron~b(1k,.tlepoinb highway, Mangzupokia of 104 ft. on the Blairlogie-Langdale
highway, and several shorter bridges and large concrete culverts.

Work is in hand on a 90 £ bridge over the Kopuaranga Stream in Mauriceville Township.
Some short lengths of reconstruction and sealing were also carried out on the subsidized highways.

Nelson District.

The programme of works instituted on the inception of the State highways system has, during the
past year, been somewhat curtailed. A total length of 12} miles has received a sealing-coat, and a
further 63 miles has been or is being prepared for sealing.

The 1econstruction programme was gradually slackened off during the year, and there are now none
of these works’in progress in the district.

On the Picten-Christchurch highway 1 mile of formation and metalling was completed at the
Koromiko Deviation, the highway at Massacre Hill near Tuamarina was raised over a length of 7 chains,
and on the 2&-mile deviation between Tuaiarina and Spring Creek the 960 ft. Wairau Bridge and all
bridge approaches have been completed. This deviation, which is now in use by traffie, eliminates
two level crossings, and shortens the distance between Pioton and Blenheim by nearly a mile.

Between Riverlands and Dashwood a further 3} miles has received a dust-laying seal-coat, and
13 miles was reconstructed between Seddon and Ward. The approaches and gabion protection at
Kekerangu River Bridge have been completed, and a 36-chain deviation and 70 {t. bridge at Tirohanga
Flat have climinated three small obsolete bridges and a section of highway subject to flooding.

On the Blenheim-Nelson highway the raising of 23 chains of road at Double Crossing, near
Havelock, has obviated trafiic being held up by floods. Ward’s and Bown’s culverts and approaches,
between Canvastown and Pelorus, have been completed, and & dust-laying seal-coat applied for 63
miles between Rai Valley and de}:,amoa Hill ; a further 6} miles is ready for similar treatment.

The major reconstruction works on the Wangamoa Hill were discontinued early in the year, 1 mile
of metalling completing this work to the foot OF the hill on the Nelson side ; the 50 ft. Wakapuaka
River Bridge at Teal Valiey is in hand.

On the Richmond-Collingwood highway the protection of the Riwaka River Bridge is in hand,
and the work of repairing flood damage on the Takaka Hill has been continued during the year,
several thousands of yards of spoil being shifted, and exteusive concrete and stone pitched retaining-
walls erected. In this locality a large area of land has been purchased for afforestation, with the idea
of preventing constantly recurring flood damage. A further % mile of formation and 1 mile of
nmetalling on the Takaka-Onekaka reconstruction were completed before the works were suspended.

On the Nelson—-Westport highway the improvements at Arnold’s, near Korere, have been com-
pleted by the reconstruction and metalling of 11 miles.

The Hope Saddle — Eight Mile reconstruction closed down in January, by which time 14 miles of
formation and 3% miles of metalling had been completed, as well as a large reinforced conorete retaining-

wall at Rotorua Point, near Gowan Bridge.

Protective fencing, chiefly on hill sections, hag been erected in various parts of the distriet, the
total for the year being 4} miles.

On 1main hlghwayb maln’oalned by the Board, ] mile of preparation for sealing is in hand on the
Nelson Aerodrome highway, and on the Murchison-Maruia via Shenandoah hlghw(my 14 miles of
formation and metalling have been completed.
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On county highways some progress has been made. Major repairs to Ferntown Bridge and
extensive sca-crosion protection works have been carried out in the Collingwood area. One-coat sealing
of & 2-mile section between Spring Creek and Raranga has been completed, and a culvert installed at
Robert’s Ford on the Murchison-Maruia via Matakitaki highway. TRepairs to extensive flood damage
to groynes at Woodman’s Bend on the Dashwood--Upeot highway, and major repairs to Branch River
Bridge on the Renwicktown — Hope Junction highway, are in hand.

On the Korerc-Tophouse highway, Coleman’s Creek culvert has been completed, and the 30 ft.
Marathon Bridge is in hand on the Seddon-Marama highway.

Greymouth District.

The general improvement of the principal highways has been continued as far as financial limits
would allow, the principal works being on the Inangahua—Greymouth-Waiho and Nelson-Westport
State highways, and the Westpori-Karamnea, Westport-Greymouth, and Reefton — Hanmer Junction
highways.

Between Inangahua and Greymouth five lengths totalling 10§ miles were sealed, and this work is
now continuous from Ikamatua to Greymouth, except for a short length at Orwell Creek Bridge.
North of Reefton |1 miles was widened and metalled, and 2 miles between Ahaura and Big Grey.
New bridges are in progress at Hard Creek and Orwell Creek.

Farther south the improvement work between Hokitika and Ross was continued, 13 miles being
formed and metalled and 2§ miles sealed.

Widening was continued from Westport towards Inangahua, and has now reached the 8% m. peg,
except for a 10-chain gap, and nearly half this length has been scaled. 'Two short bridges were erected,
and a water-drive to replace Neam’s Creek culvert is in progress.

On the Christchurch-Kumara State highway the 90 ft. bridge over Harley’s Creek has been
completed, and some sealing carried out in the Arthur’s Pass Township.

The improvement works on the Karamea highway north of Westport have been continued ;
during the year 13 miles was sealed, and there is now a total length of 19} miles of bituminous surfacing
on this section.

On the Westport-Greymouth coastal highway the 200 ft. Nile River Bridge was completed,
together with the approach deviation of 57 chains.

Widening was continued between Charleston and Punakaiki, and the 2§-mile Barrytown Deviation,
which includes a 100 ft. bridge over Fagang Creek, is now practically complete.

The reconstruction of the Reefton — Hanmer Junction highway was continued, % mile being
completed together with 8} miles of metalling. Three bridges were also erected.

Canterbury District.

Good progress is being made with sealing-works, and a total of 424 miles was completed. A feature
ol the work over the past few years has been the increasing use of plant-mix, 9} miles being treated
with this type of paving.

The major improvement to the State highway in the northern portion of the district was the sealing
of the B-mile section from the Kahautara River to Kaikoura. Farther south, between Hurunui and
Domett, 44 miles were also sealed, and preparation work carried out in Cheviot Township, which has
since been sealed. A contract has been let for sealing through the Parnassus Township.

The widening between Parnassus and Oaro was stopped through lack of funds, though the
approach to the overbridge at Hundalee was completed in the early part of the year.

The construction works in the Cheviot and Waipara Counties were terminated, with the exception
of a block-cutting at Stonyhurst, which is being completed. Altogether improvements to alignment
were offected on sections totalling 46 chains.

A contract has been let for the erection of u concrete bridge at Benmore, which will result in
greatly improved alignment of the highway north of Tormore. '

In the Weka Pasgs, on the inland route between Waipara and Kaikoura, an 80 ft. bridge was
completed early in the yeur, and a second-coat seal was applied over 2 miles between Pigeon Rock
and Waikari.

On the Lewis Pass route a 90 ft. bridge spanning the Kakapo Creek has replaced the existing
temporary bridge.

Between the Christchurch City boundary and the Waimakariri River Bridge, shoulders were
widened to provide cycle-tracks on both sides of the concrete road. The extra width has materially
improved traffic conditions.

From Rangiora to Cust the final 24-mile section of sealing was completed.

On the arterial route to the West Coast the sealing of 8 miles from Kirwee was completed, also a
weetion in the Sheffield Township. The contract has now been extended to Sheffield, and over a
30-chain section in the Springfield Township.

The 132 ft. bridge and approaches over the Craigieburn Stream have boen completed, thus
eliminating two fords which caused considerable trouble to motor traffic.

Between Cuss and Waimakarivi, widening and realignment were continued, a further 60 chains
being completed. : :

The 270 ft. Hawking River Bridge on the Darfield-Arundel highway was nearly completed. This
bridge eliminates a very difficult river-crossing.

The reconstructed section of 3 miles between Governor’s Bay and Lyttelton has been sealed, and
the realignment of the old road between Teddington and Allandale was completed for 13 miles.
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Nearly 4 miles of plant-mix paving was carried out on the highway to the Harewood Aerodrome,
and on the connecting highway from Belfast, on the northern State highway, to Hornby, on the
south State highway. This gives a complete scaled route, by-passing Christchurch, between these
highways.

Reconstruction work in the Akaroa County was continued between Duvauchelles and Takamatua
Bay, a total length of 1} miles being carried out.

The section through Little River Township has been sealed, and a 24-chain deviation at Kaituna
formed and prepared for sealing. ’ ’

A contract has been let for sealing the 3-mile section of new highway from Burwood to Marshland.’

In South Canterbury the 13-mile contract for plant-mix paving between Winchmore and Methven
has been completed, 5 miles being laid during the year, in addition to short lengths of two of the
highways which run through the Methven Township. : '

A {-mile section in the Rakaia Township was also made dustless.

The Ashburton County completed the preparation of a 6-mile length from Cochrane’s Road to
Chertsey Road on the main highway to Wakanui, but the scaling has been deferred.

In the Geraldine County four small bridges, totalling 142 ft. were completed, in addition to 2 miles
30 chains of one-coat scal on the highway from Geraldine to Fairlic.

On the new highway from Rangitata to Geraldine, which gives Geraldine direct access to the State
highway, a 30 ft. bridge was completed at Coopers Creek, and the full length of 53 miles received a
one-coat scal. X

At the Winchester railwuy-crossing, on the Christchurch-Timaru State highway, where the proposal
to erect an overbridge was abandoned for the duration of the war, the unsealed length of 43 chains was
treated with a light coat of sealing. On this highway a 280 ft. concrete bridge has been erected across
the Hinds River, replacing an old narrow wooden structure. )

On the State highway from Timaru to Lindis two new bridges of 30 ft. each were completed by
the Mackenzie County Council at Cricklewood and Coal Creek. The approaches have been formed
and metalled, and the bridges ave in use by traffic.

Otago District.

No major works have been necessary on the Timara-Dunedin State highway during the year, the
scaling of bridge approaches, the construction of side-tracks for horse-drawn traffic on the Goodwood
Hill, and the installation of a large concrete culvert being the principal items.

Protection work was continued at Kartigi Beach.

The improvement of the Lindis Pass section of the Timaru-Cromwell highway, although not
completed, has been sufficiently advanced to provide an easy route over the Pass between Central
Otago and Omarama.

On the Milton—Queenstown State highway, reconstruction work is being continued on a reduced
scale between Alexandra and Roxburgh and between Frankton and Queenstown, in order to improve
alignment, grades, and road widths. On the 21}-mile Alexandra-Roxburgh section, 10} miles of
formation and a 30 £t. bridge have been eompleted, while on the 34-mile Frankton—-Queenstown section
14 miles of formation and metalling have been carried out to date. A further 3} miles of sealing has
been applied, and there is now a continuous dustless surface between Alexandra and Roaring Meg
Creek 1n the Kawarau Gorge. Provision has been made for pedestrians between Cromwell and
Cromwell Railway-station by the construction of a footway on the Clutha River Bridge and 20 chains
of footpath.

Sixty-five chains of the Palmerston~Clyde highway in Raufurly Township has been sealed.

Reconstruction and sealing has been completed on a 17¢-mile section between Pukeuri and Kurow,
while in Kurow Township the highway is being prepared for sealing, and kerbing is being constructed.

All but 15 chains of the Dunedin-Whaitati alternative northern route into Dunedin, via Leith
Valley, has been formed ; but the works have now been closed down.

A 35-chain deviation has been completed which eliminates two railway-crossings at Kokonga, on
the Kyeburn-Middlemarch highway.

Some further progress has been made with the improvement of poorly aligned and narrow sectiosn
of the highway between Wanaka and Haast, but except for a deviation near Alberttown, which is in
hand, the work was suspended in the early part of the year.

On the Dunedin-Gore State highway reconstruction and sealing have been completed to Clinton,
while improvement work is in hand between Clinton and Waipahi, where a length of 3 miles has yet
to be completed.

Included in this section is a 2 mile 30 chain deviation at Waipahi, which will eliminate two railway-
crossings and locate the highway clear of the flood area near Waipahi Township. The proposals include
an overbridge and a short bridge over Webb Creek. Formation was completed last year, and Webb
Creek Bridge is nearly completed. Work has commenced on the erection of a 180 ft. overbridge to
eliminate a level crossing at Wairuna.

Other work carried out onthis highway comprises the construction of 75 chains of concrete foot-
path between Caudleton and Milton, 1 mile 48 chains of kerbing and channelling in Milton Borough,
and the formation of 1} miles of footpath between Green Island and Fairfield.

Reconstruction of the Milton—-Queenstown State highway was continued until August, when the
works were closed down. Reformation and metalling have been completed from Clarksville to within
a mile of Waitahuna, excopt for # mile of bridge approaches. The deviation at Round Hill, to eliminate
a dangerous level crossing, has been completed and is open to traflic. A 2 mile 30 chain length between
Roxburgh and Coal Creck has been sealed. '

On the Duncdin-Harrington Point highway the 105 ft. Anderson’s Bay Bridge has been completed.
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Sealing of the 5i-mile section of the Dunedin - Duke’s Road Railway-station highway, between
Dunedin and the Taicri Acrodrome, has been completed, and work is in hand on a 2-mile deviation
made necessary by the acrodrome heing extended to include portion of the highway.

The 1}-mile Kaitangata Borough gection of the Balclutha—~Wangaloa highway has been scaled.

Preparation for sealing has been completed on the 1}-mile section of the Roxburgh - Miller’s Flat
highway between Roxhurgh and Roxburgh Railway-station, but scaling is deferred at present.

On the Gladstone highway a length of 2 miles 12 chains has been sealed between Ricearton and
Wingatui Corner.

The Baratta Creck Bridge on the Balclutha — Kaka Point highway is being replaced by a 10 ft.
by 10 ft. concrete culvert.

Southland District.

The bituminous surfacing of the Dunedin-Gore-Invercargill-Bluff State highway in this district
has been completed by the sealing of short lengths at the Okiterama Overbridge and MeNab flood-
improvement sections, and of the 8-mile length between Invercargill and Bluft which was recently
improved and widened, the work being completed during the year.

Twenty-cight chains of widening and reconstruction was also carried out in the Bluft Borough.

On the Invercargill-Queenstown highway the recenstruction between Invercargill and Winton
has now been suspended, with 63 miles completed to the base-course stage, and of this 2} miles is ready
for sealing.

The Lorne-Riverton State highway has been improved in both the Southland and Wallace Counties,
a total length of 7} miles having been reconstructed, including the widening or renewal of six short
bridges.

The principal work on the Lumsden — Te Anau - Milford Sound highway bas been the continuation
of the Homer Tunnel and Milford Sound Road. The tunuel is being ving-drilled in preparation for
enlargement to full size, more than half the length having now been dealt with. A test length of 30 ft.
was enlarged to full section.

The concrete avalanche-protection work at the Homer portal was completed, the total length being
490 ft. Similar work is in progress at the Cleddau or Milford portal, 62 ft. having been installed.

On the Milford Sound Road part-width formation has been carried up to 9 m. 20 ch., and from
that point to the tunnel, at 10 m. 65 ch., the formation is 60 per cent. complefe in scetions, which
still require to be linked up and t0 have bridges provided.

Twelve small concrete bridges have been built, and foundations put in for two lurger bridges over
the Cleddau. :

On the Edendale-Wyndham highway a contract has been let for a 540 ft. bridge over the Mataura
River, and pile-driving is in hand.

A 3-mile length was sealed east of Wyndham. On the Winton-Gore highway 1% miles is being
widened and improved.

The Oreti Bridge on the Winton-Ohai highway was damaged by flood, and extensive repairs were
carried out on five spans. ’

Two miles of reconstruction and sealing have been carried out on Dunn’s i ighway, which connects
Oreti Beach with Invercargill. A cycle-track was also provided on this length.

A footway has been constructed on the bridge over the Waiau River at Tuatapere.

LimveL CrossiNGgs KLIMINATIONS.

During the year the expenditure on this item was £57,483, bringing the total since the inception
of the programme to £857,183.

Seven crossings were eliminated, making a total of 115, and a further 9 arc in hand. In three of
these cases the overbridges are completed and the approaches are being formed.

The noticeable decrease in level-crossing accidents on the highways system during the last year
or two is undoubtedly attributable to the works carried out under this programme, commenced in
1936 ; but there are still a few special cases which have been unavoidably held over where it is very
desirable that élimination should be effected as soon as funds are available.

Srare Hiemways.

It is perhaps appropriate to point out here that the State finds the whole cost on State highways,
and also that while the Board’s total expenditure on the complete highways system during the year
was £3,663,723, the expenditure by local bodies on main highways was only £259,213, or 6-6 per cent.
of the total expenditure.

It is recognized that local bodies could not possibly have faced up to the provision of the funds
necessary to meet their share of the cost of bringing the arterial routes up to a standard demanded
by the ever-increasing number of motor-vehicles, and this was one of the main reasons for the
introduction of the State system.

During the period that has elapsed since the inception of the State highways system it has been
possible to assess the advantages accruing from the introduetion of the scheme.  Essential improvement
works have been carried out on arterial highways where the traffic density is greatest, and the main
roading system has now reached a standard where it is of great value as a measure of defence. One
of the improvement works recently put in hand as a home-defence measure was the reconstruction of
the Taihape-Walouru section of the Horopito-Bulls via Tathape State highway. This work is now
nearing completion, and when finished will not only provide an up-to-date highway for the henefit of
the motoring public, but will also be of great military value should an emergency occur.

The carrying-out of such improvement works would not have been possible with each county working
independently and within its own financial resources, us was the case before the introduction of the
State system.
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The Board has also DLeen able to introduce the patrol system, thus ensuring a more uniform
standard of maintenance, as a patrol does not have to confine itself to a particular county section,
but can operate over such lengths as will permit of the efficient and economic use of the Board’s plant
and organization. For this reason it has been possible, where the density of traffic 1s greatest, to
provide a higher standard of road surface than could be expected under local-body control, where
the position was governed by the opinions of the local body and the finance, plant, and organization
available to it.

Similarly, on the sections of highway carrying a less volume of traflic, reasonably good roading-
facilitics have been provided. The Board’s programme has thus made it possible to concentrate funds
for expenditure where required.

While the Turgest expenditure was on State highways to provide for their heavier traffic densities,
the Board also expended substantial sums in the way of subsidies to local bodiex on the highways
remaining under their control.

The success of the Army manceuvres carried out early in the year is u striking testimony to the
standard of the State highways system.

Conracts witTH Local Bopies AND AUTOMOBILE ASSOCIATIONS.

Although it is regretted that personal contact with local hodies and automobile associations was
not possible during the year owing to the postponement of the Board’s annual tour of inspection, the
usual high standard of co-operation was extended by local authorities and sutomobile associations.

'The measure of agsistance granted in this connection is greatly appreciated, as is also the efforts
made by all concerned to adjust their programme of work within the limits of the finance availuble.
The Board looks forward to the maintenance during the current year of the same cordial relationship
us has existed in the past.

Foorparas aND CYOLE-TRACKS.

In September, 1937, the Board decided to subsidize on a £1 for £1 basis the construction ef footpaths
on sections of highway in localities where the amount of pedestrian traffic justified this work as a safety
meagure, and local authorities have to a considerable extent taken advantage of the proposal.

It was made a condition that the footpath should be sealed, so that there would be less tendency
to walk on the surfaced roadway.

Up to 31st March, 1940, a total length of 21 miles 63 chains of footpaths had been constructed, and
a further 18 miles 55 chaing was added last year, the greater part being on State highways.

The above figures include a few cases of footways being added to existing bridges.

The provision of cycle-tracks, by strengthening and sealing the shoulders of paved surfuces, has
also been undertaken in several closely-settled areas. ,

S16NPOSTING, CENTRE-LINE MARKING, ETC.

- Asin previous years, the Board provided a £3 for £1 subsidy on the cost of signposting carried out
on main highways by automobile associations. The amount thus expended from the Main Highways
Account for the year ended 3Lst March, 1941, was £3,408.  Since its inception the Board has contributed
a total of £30,170 towards this work.

Apvancrs 7o LocAL AUTHORITIES.

During the year under review the Board continued its policy of granting loans to local bodies for
highways works. The amount involved was nearly three times that for the previous year. The number
of loan agreements entered into was ten, covering an amount of £15,651, compared with seven agree-
ments totalling £5,531 for the year 1939-40.

The total amount advanced to 3lst March, 1941, was £317,271, the amount outstanding at that
date being £73,573.

PraNT.

Local authorities again availed themselves of the facilities provided by the Board to acquire plant
under the hire-purchase scheme, although only to about hall the extent of the previous year. The total
purchases for the year 1940-41 amounted to £23,252, as compared with £66,122 for the previous year.

Since the inception of the scheme, plant to the value of £367,542 has been purchased, of which
amount £66,808 was outstanding at 31st Mazrch, 1941.

The items thus acquired during the year were: Graders,9; trucks,5; angle-dozers,2; shovel, 1 ;
crusher, 1 ; alr compressor, 1; tractor, 1; and roller, 1.

Owing to the necessity of conserving overseas exchange, the Board continued its policy of declining
the purchase of any machine where such exchange was involved, and advocated the acquisition of
plant of local manufacture.

In addition to the foregoing, the Board purchased the following plant items for its own use:
Diesel engines, 15 portable huts, 11; graders, 3; pump and motors, 3; scrapers, 2; dump wagons, 2;
crane, 1 ; petrol engine, 1; fan and motor, 1 ; generating-seb, I ; steam-hammer, 1; bitumen pre-
heater, 1 ; spraying-machine, I ; mower, 1; pile-driver, 1; snow-plow, 1; winch, 1.

Tusring oF HicEwavs MATERIALS.

In the petrological laboratory a considerable number of tests have been performed with the Los
Angeles abrasion machine, principally with a view to obtaining all the information possible regarding
the supplics of stone suitable for sealing-chips in each highways district. The results of representative
tests are shown in Table 7. The machine 1s designed to combine the effects of abrasion and impact
in one operation, and gives the result quickly and conveniently
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The testing of bituminous materials was carried out by the Dominion Analyst, ag in past years.
Though the reduced sculing programnie was reflected to some extent in the number of samples sub-
mitted, extra work was involved in some casos by the necessity of making and testing trial mixtures
to enable all available materials to be utilized. :

OprratioNs oF MacneTic TrUCK.

During the yeur the Board’s magnetic truck, used for clearing highways of iron or stecl puncture-
produc ing‘ articles, operated on main highways for a period of about three months only, largely in the
Bouth | ,sld,u(l liarly in the year it was decided to discontinue the use of the truck for the duration of
the war, it being folt that, taking into consideration the urgent necessity of conserving petrol and the
expense mvolv( d the continued use of the truck under existing conditions was not warranted. After
this decision was made the Alr Departiuent made use of the tru( ke for the purpose of clearing nails, &e.,
from the buildings area and flying-fields adjucent to the following R.N.Z.AF. Stations : Wigram,
Haurewood, Woodbourne, Rongotai (Stores Depot), Ohakea, New Plymouth, Whenuapai, and Hobson-
ville.  Trentham, Papakura, and Ngaruawahia Military Camps were also swept.

The length of highways ac blully cleared was 1,323 miles, the weight of material picked up being
Z‘},Hh.l Ib.
The average yield per mile was 2-9 Lb., compared with 3-1 ib. for the previous year.

ExAMINATION FOR FOorEMEN AND OVERSEERS 0F ROAD-CONSTRUOTION.

Owing no doubt to war conditions, only thirty cundidates, as compared with seventy-three the
previous year, sat for the fifteenth examination for Yoreman and Overseers of Road Construction, held
on 30th October, 1940,

Fifteen candidates sat for the paper on gencral voad construction and maintenance only, eight for
that on tar, bituminous, and concrete road construction only, and seven for both papers.

OF the seven candidates who sat papers Nos. I and 2, two were successful in passing both.  Rive
candidates passed paper No. 1 only, while three passed paper No. 2 only.  These three had previously
been suceessful in passing paper No. 1, and thus completed the examination.

‘ortilicates of Competency were awarded to all candidates who passed or completed the examination,
the recipients being Messrs. A Amos, €. W. Gray, E. M. Le Grice, (. P. McIntosh, and E. Sherson.

A certificate was also awarded to Mr. J. W. Weaver, who had completed the examination previously.
T'he 1ssue of a certificate earlier had been withheld while Mr. Weaver acquired more experience.

To date 141 certificutes have been issued.

Dicrararions anp Revocarions or Main Hicaways.

Owing to the heavy commitments against reduced highways funds arising from the immediate
requirements of the existing highways system, only a very small mileage of new highways was declared
during the year A number of small adjustments were found necessary.

During the year also a general reorganization of highways, involving alterations in nomenclature,
&e., was offocted.  Stabe hwhw(xyx were declared under the names by which they are more generally
known, routes of highways more clearly defined, especially in town districts and the smaller boroughs,
Loumn(zl pownts shown more exactly, and mileages corrected.

The more important declarations of hlglleyb during the year ended 3lst March, 1941, were :—

Main Highways declared.

No. 1 Highways District— Miles ch.
Blackbridge-Paihia .. .. .. . .. .. 8 b7
No. 2 Highways District— ‘
McLennan main highway .. . .. .. o2 3
No. 6 Highways District—
Bruce main highway .. .. .. .. .. o2 b
No. 9 Highways District—
Masterton—Wellington .. .. . . o3 7
Wellington—Paekakariki Centennial .. . .. .. 100
Hea, ywm.db—l’(uumm via Pahautanui . . . . 6 40

Consequent on the completion of the new coastal route to Paekakariki, this road was declared a
main highway, and subsequently classified us a State highway under the title ** Wellington-Packakariki
Centennial State highway.” The Packuakariki Hill route, formerly the State highway, was revoked,
but later redeclared as an ordinary main highway. The Hutt Road between Ngahaurangs and
Petone was declared w main highway, and this length, along with the highway between Lower Huts
and Upper Hutt, was classified ag part of the Masterton—-Wellington State highway.

The Board acknowledges the continued co-operation of the Public Works Dopartmcnt in matters
relating to mam-highways Ldmmlsnamon and records its appreciation of the valuable services rendered
by officers of the Department in carrying out the Board’s programme during the period under review.

The ac compdnymo tables contain statistical information relative to hnauw, lengths of highways,
and results of stone-testing carried out during the year.

Signed on behalf of the Main Highways Board :
W. L. NewwnuaMm, Chairman.
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Type of Surface.
Number and Name of J— — S
Highway District. Gravel Total.
Dustless. M:ZX% &?;. . Pumice or Clay.
Miles ch. Miles ch. Miles ch. Miles ch.
. Auckland North .. 1 97 27 742 51 .. 839 18
. Auckland South .. } 690 3 821 28 3 0 1,514 31
. Tauranga 134 75 332 19 243 53 710 67
. Gisborne 108 32 288 40 396 72
. Napier .. 266 57 468 68 .. 735 45
. King-country 61 29 538 31 4 50 604 30
. Taranaki i 362 7 111 30 0 60 474 17
. Wanganui . | 190 40 342 26 0 63 538 .49
. Wellington West ! 295 30 227 29 .. 522 59
Wellington East .. | 170 16 334 25 504 41
Totals, North Island .. 2,376 76 4,207 27 252 66 6,837 9
. Nelson .. 115 32 560 45 6 41 682 38
. West Coast . 85 53 487 25 .. 572 78
. Canterbury North 73 66 318 14 391 70
Janterbury Central 247 41 514 40 762 1
. Canterbury South 199 2 635 13 834 15
. Otago CUentral 153 b7 688 72 842 49
. Otago South 123 0 406 17 529 17
. Southland 100 46 828 27 928 73
Totals, South Island .. 1,098 47 4,439 13 6 41 5,544 21
Totals, Dominion 3,475 43 ' 3,646 40 | 259 27 12,381 30
—_
Summary.

State highways . 2,011 68 [ 1,828 28 ‘ 150 4 # 3,990 20
Main highways .. 1,463 55 ‘ 6,818 12 | 109 23 | 8,391 10
Total .. ‘ 3,475 43 12,381 30

TasLe 6.--Leveres or Hicawavs at 31st March, 1941.
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TABLE 7.—TESTS OF STONE COMPLETED DURING THE YEAR BNDED 31st Marcwm, 1941.

Abrasion Tests by the Los Angeles Machine.

(Tests carried out between Ist April and 30th June, 1940, were recorded in the last annual report and are therefore
omitted).

Gradings of test-samplos are: A, 1} inches to  inch; 1, } inch to § inch.

The Board’s Standard Specifications requive that the abrasion “loss shall not exceed tho following figures:
Base-course metal, 65 per cent.; top-course, 50 per ceut. ; sealing- chips, 20 per cent.

Terecentage

Locality. i Grading. Greological Classification.

i , of Loss. |
Port Mapua, Nelson .. .. .. .. LB \ 50-80 | Marble.
Patutahi Quarry, Cook County A 28-38 Limestone.
Patutahi Quarry, Cook County .. NN .. B 28-88 1 Limestone,
Motuhora Quarry, Cook County .. .. .. . B 26-68 | Greywacke, shaly.
Brynderwyn, Whangarei Disirict B 13-78 | Greywacke,
Taipa, Wlm,ngaru Digtrict .. .. B 2900 | Hornblende andesite.
Larmer’s Road, Whangarei 1)1%) ic t, .. .. .. B 26-18 | Greywacke.
Green Hill, Whangarei District .. .. .. .. B 24-20 | Augite diorite.
Bald l{ock, Whangarei District .. .. . 3 25-22 | Trachyte.
Te Paki, Whangarei District .. .. .. .. A 24-72 | Greywacke,
Te Kao, Whangarei District .. .. .. .. A 2904 | Groywacko, slaty,
Waiapu River, Gisborne .. .. .. .. B 18-46 | Greywacke.
White’s Bay, Blenheim .. .. .. .. .. B 11-88 Quartzite,
TFox’s Island, Renwicktown .. .. .. .. B 15-36 | Quartzite and Greywacke.
Wangamoa River, Nelson .. .. .. .. B 16-18 | Greywacke.
Matt,h(‘w 8 Qu.ury, Papamon .. .. .. .. 3 21-52 | Pyroxenc andesite.
Duncan’s Quarry, Papamoa .. .. .. .. A 20-30 | Pyroxene andesite.
P.W.D. Quarry, Athenrce .. .. . A 38-90 Hornblende andesite.
Tauranga County Quarry, 1\thomoo .. .. B 19-78 | Pyroxenc andesite.
Wan&unoa River, Nelson .. .. .. .. A 13-56 | Greywacke and andesite.
Wangamoa River, Nelson .. .. .. 3 13-70 | Greywacke and andesite.
Motucka Borough Pit, H lusthousc street .. .. .. B 18-88 | Greywacke, andesite, and sand-
stone,
Waipara County Quarry .. .. .. .. A 13-564 jrey wacke.
Cobden Beach .. .. . .. .. .. A 1570 (wroywac’m and some sandstone.
Jobden Beach .. . - .. . B 15-72 | Greywacke and some sandstone,
Nelson Creek, Grey (,ounty .. . .. .. A 21-64 | Greywacke and sandstone.
17-Valley Stream, Blenheim e . . .. A 26-94 | Greywacke and sandstone.
Hunua (mroe P‘L]mkura .. .. .. .. A 10-58 | Greywacke.
Hunua Gorge, Papukura .. .. .. .. B 10-02 Greywacke.
Kakariki, Rangitikei River .. .. .. .. B 16-12 | Greywacke.
Totara Flat .. .. .. .. .. A 23-80 Greywacke, quartz, &e.
North Beach, (,rl(‘ym(mbh .. .. I3 15-56 Greywacke, quartz, &c.
P.wW.D. Q'lmry, Western \p‘"mg% Aucklund .. .. A 2304 Basalt-scoria.
. W.D. Quarry, Western Springs, Auckland . .. B 2362 Basalt-scoria.
Waitakere Scenic Drive, Auckl;md .. .. .. A 3726 Meclaphyre.
Waitakere Scenic Drive, Auckland .. .. .. i3 37-00 | Melaphyre.
Ferndale Road Quarry, Mount Wel Lngtnn .. .. 3 2252 Basgalt, soft.
Smeed’s Quarry, Tuakan . .. .. .. A 11-88 | Basalt, nepheline.
Smeed’s Quarry, Tuakan .. .. .. .. 3 10-86 Imm]t nepheline.
Stevenson’s Quarry, Runciman .. .. .. .. A 37-02 | Greywacke, fine grain, partly de-
composed.
Gulland’s Quarry, Mangatawhiri, Pokeno .. .. .. A 25-90 | Greywacke.
Smale’s (.),un‘l‘ry, Takapuna .. .. .. .. A 24-14 Basalt, soft.
Winstone’s (Quany Mount Wellington .. .. .. B 28-14 | Basalt, scoriaceous.
Omahu Shingle Co., Napier . .. .. .. B 16-32 | Chiefly greywacke.
Birkenhead Bmoufrh Quarry, Tak.Lpuna .. .. .. B 14-54 | Basalt.
Wellington Pipe (m Hutt River .. .. .. B 13-06 | Greywacke.
Palmer’s Quarry, Dunedin .. .. .. .. B 21-44 Basalt.
Neuchatel Co,, Sockburn .. .. .. .. 13 1482 Greywacke,
Filtham Borough Council .. .. . B 40-96 | Andesite.
Waiocka Quarry, 7m., Tauranga [)Nmt . .. .. A 19-22 Andesite.
Nulkuhou Quarry, 7m., Tauranga District .. .. .. A 34-46 Andesite and sandstone.
Tirohia Quarry, Pacroa .. .. .. .. .. A 1750 Andesite.
Pitangi, Wanganui River .. .. . .. B 22-14 | Targely andesite.
Kapuni River, Hawera County .. .. .. .. A 39-64 | Basalt-scoria.
Hauraki Plains County Couneii : Orongo-Netherton maiu high- A 19-84 | Hornblende andesite.
way i

Other tests were made by sieve analysis, and for tonsion, lineal shrinkage, and soil constants of surface- and
sub-grade matecrials,

By Anthority - 16, V. Pavry, (mvmmn(nb limle, W(*'Im«rtnn ~— 1941



	PUBLIC WORKS STATEMENT. 1941. BY THE Hon. H. T. ARMSTRONG, Minister of Public Works.
	Author
	Advertisements
	Illustrations
	Untitled

	Tables
	Untitled
	Untitled
	Summary.
	Summary of Votes under Control of Minister of Public Works and Proposed Ways and Means of Raising the Necessary Funds—Year ending 31st March, 1942.
	Untitled
	Summarized Position: Percentage earned on Operating Capital after paying Working-expenses.
	TABLE No. 1. Summary showing the Total Expenditure on Public Works and other Services out of Public Works Fund (General Purposes Account) to 31st March, 1941, and the Liabilities on that Date.
	TABLE No. 2. GENERAL SUMMARY. Showing Net Yearly Expenditure out of Public Works Fund (General Purposes Account), 1919-20 to 1940-41.
	TABLE No. 2—continued. GENERAL SUMMARY—continued. Showing Net Yearly Expenditure out of Public Works Fund (General Purposes Account), 1919-20 to 1940-41—continued.
	TABLE No. 2—continued. GENERAL SUMMARY—continued. Showing Net Yearly Expenditure out of Public Works Fund (General Purposes Account), 1919-20 to 1940-41—continued.
	TABLE No. 2—continued. GENERAL SUMMARY—continued. Showing Net Yearly Expenditure out of Public Works Fund (General Purposes Account), 1919-20 to 1940-41—continued.
	TABLE No. 2—continued. GENERAL SUMMARY—continued. Showing Net Yearly Expenditure out of Public Works Fund (General Purposes Account), 1919-20 to 1940-41—continued.
	TABLE No. 2—continued. GENERAL SUMMARY—continued. Showing Net Yearly Expenditure out of Public Works Fund (General Purposes Account), 1919-20 to 1940-41—continued.
	TABLE No. 3. Expenditure on Railways to 31st March, 1941.
	TABLE No. 3—continued. Expenditure on Railways to 31st March, 1941—continued.
	TABLE No. 3—continued. Expenditure on Railways to 31st March, 1941—continued.
	TABLE No. 4. Expenditure on Public Buildings out of Public Works Fund to the 31st March, 1941, and the Liabilities on that Date.
	TABLE No. 5. ELECTRIC SUPPLY ACCOUNT.—STATEMENT OF ACCOUNTS AT THE 31st MARCH, 1941. General Balance-sheet at 31st March, 1941, Compared with Position at 31st March, 1940.
	TABLE No. 5—continued. ELECTRIC SUPPLY ACCOUNT.—STATEMENT OF ACCOUNTS AT THE 31st MARCH, 1941—continued. General Balance-sheet—continued. at 31st March, 1941, as compared with Position at 31st March, 1940—continued.
	TABLE No. 5—continued. NORTH ISLAND HYDRO-ELECTRIC-POWER SUPPLY. Profit and Loss Account for Year ended 31st March, 1941, compared with Year ended 31st March, 1940. Gross Revenue Account.
	Net Revenue and Appropriation Account.
	TABLE No. 5—continued. NORTH ISLAND HYDRO-ELECTRIC-POWER SUPPLY—continued.
	TABLE No. 5—continued. NORTH ISLAND HYDRO-ELECTRIC-POWER SUPPLY—continued. Balance-sheet at 31st March, 1941, compared with position at 31st March, 1940.
	TABLE No. 5—continued. SOUTH ISLAND HYDRO-ELECTRIC-POWER SUPPLY. Profit and Loss Account for Year ended 31st March, 1941, compared with Year ended 31st March, 1940. Gross Revenue Account.
	Net Revenue and Appropriation Account.
	TABLE No. 5—continued. SOUTH ISLAND HYDRO-ELECTRIC-POWER SUPPLY—continued.
	TABLE No. 5—continued. SOUTH ISLAND HYDRO-ELECTRIC-POWER SUPPLY—continued. Balance-sheet at 31st March, 1941, compared with Position at 31st March, 1940.
	Statement of Net Expenditure on all Works and Services chargeable to the Public Works Fund for the Year 1940-41.
	APPENDIX A—continued.
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Analysis of Troubles on Department's System for the Four Years ended 31st March, 1941.
	Untitled
	Untitled
	Untitled
	Untitled
	Table I.—Summary of Financial and Operating Statistics for North Island and South Island Electric-power Systems for the Year ending 31st March, 1941.
	Table I.—Summary of Financial and Operating Statistics for North Island and South Island Electric-power Systems for the year ending 31st March, 1941—continued.
	Table II—Analysis of Capital Outlay as at 31st March, 1941.
	Table III.—Operating or Working Costs for Year ended 31st March, 1941.
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Table 1.—Maintenance of Main and State Highways (including Bridges).
	Table 2.—Construction Work completed during Year 1940-41.
	Untitled
	Table 4.—Lengths of Highways metalled and surfaced since Inception of Board's Operations (9th June, 1924).
	TABLE 5.—MAIN HIGHWAYS ACCOUNT. Statement showing Particulars of Net Expenditure on Construction, Renewals, Maintenance, &c., for the Year ended 31st March, 1941, and Total to Date.
	TABLE 5.—MAIN HIGHWAYS ACCOUNT—continued. Income and Expenditure Account for the Year ended 31st March, 1941, and Total to Date.
	TABLE 5.—MAIN HIGHWAYS ACCOUNT—continued. General Balance-sheet as at 31st March, 1941.
	Table 6.—Lengths of Highways at 31st March, 1941.
	Table 7.—Tests of Stone completed during the Year ended 31st March, 1941. Abrasion Tests by the Los Angeles Machine.


