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1939,

NEW ZEAIAND.

PUBLIC WORKS STATEMENT

(BY THE HON. R. SEMPLE, MINISTER O PUBLIC WORKS).

Mr. SPEAKER,—

Before proceeding to review, in particular, works carried out during the
past year 1t scems desirable, in view of the widespread interest shown by a large
section of the people in public works, to make a few general observations.  Honour-
able members are aware that throughout the whole history of this Dominion public
works have always been a very important factor in the process of its development
and general advancement.  Whatever has been achieved up to the present has been
made possible to a great degree by works which have created opportunitics for land
settlement. and production and have also provided utility services in various
directions.

1 recognize that the responsibility of administering public-works activities calls
for the carcful consideration of all kinds of schemes and projects that will promote
the interests of the Dominion. The policy which has been, and is being, pursued
under my administration is framed to advance the well-being of all sections of the
community.

I have found that there is a popular belief that public works relate mostly to
the construction of railways, roads, and bridges. While it is true that a large
proportion of public-works expenditure is and should be devoted to such works,
there are many other important undertakings which form part of the Government’s
public-works programme. 1 refer to such activites as the erection of public buildings
for State administrative purposes, departmental buildings, post-oftices, police-
stations, courthouses, education and health mstitutions ;  the construction of
national hydro-clectric schemes, irvigation schemes, lighthouses, harbour-works, and
aerodromes ; land-drainage, reclamation, and river-control. In addition to works
under these headings, theve is the constant maintenance of the various buildings and
structures, and the operation of hydro-electric power and irrigation schemes.

Of the works mentioned the baildings are, of course, more or less for adminis-
trative purposes, but the others have a considerable economic value. Proof of
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this is afforded by the fact that any work undertaken arvises from a sp()(ml need in
some particular district or from a general expression of public opinion that a
particular work is vitally necessary.

I feel it to be my duty always to thoroughly investigate any proposal which
might be brought forward, and to approve of only those pro]c(*ts wherein the public
mtﬂe%tb and benefits are paramount to all other considerations.

Since this (fovernment assumed office the general prosperity of the countiry has
increased, and it naturally follows that an expansion in public works is necessary
not only to keep pace with, but to stimulate and promotv development.  Special
attention has been given to agricultural and pastoral vequirements in the way of
providing better rolLdm<j facihties, and in many localities settlers now have the
advantage of all-weather road access by reason of extensive metalling and bridging

arried out during the past three years. The reconstruction and 1mpmv<*monb of
the principal 1()ddmg system ol the Dominion has been advanced by a vigorous
policy in respeet to main highways, with the result that better transport facilitics
now exist for our primary industries and commereial activities.

Considerable progress has also been made towards the completion of several
major railway connections in both Islands which will serve large areas of settled
land which hitherto have been handicapped by madequate means of transport.

The development of hydro-electric schemes has enabled the State to augment,
its bulk supply to meet the increasing demands for power, and has also enabled
reticulation to be extended into many additional areas. For the purpose of
increasing production in districts which do not enjoy sufficient rainfall, major
lrm(utlon works are in progress, and although some of these schemes will not be
completed for some time yet, those which “have been in operation are showing
excellent results.

The steadily increasing commercial air services and the vequirements of defence
have necessitated the (‘)IISU uction and 1mpr'ovmnont of ¢ivil and military aerodromes,
and a substantial advfmw has been made in the past year towards the (mnph“rmn of
many works in this category.

The erection of pubh(t buildings of all kinds has proceeded, and much-needed
accommodation has been and is being provided for the various Departments of
State.

The mechanization of construction works has done much in the way of expediting
progress and in enabling important and urgent. works to be carried out at cconomic
costs.

I am pleased to be able to record that the efficient organization and personnel
of the Public Works Department has continued to function with cve ery satisfaction.
and the workmen have given of their best services in fulfilling the Government’s
public-works policy.

In previous Statements I have veferred to the question of river-control and to
the necessity for introducing a comprehensive scheme for the purpose of arresting
the accumulating losses of productlvo land through flood erosion. 1 had hoped to
be able to introduce into the Hlouse this session a Bill to deal with the whole matter.
but pressure of other work has prevented this. 1 am having the Bill prepared during
the coming recess, and will have it ready to infroduce next session.

FINANCE.

The payments and receipts and accumulated totals in connection with tho
Public Works Fund and other associated votes and accounts for the year 1938-3¢
arc shown in the tabulation following.

The gross expenditure amounted to £21,091,543, of which £5,741,099 was
expended by other Government l)epawtmonts fhe recoveries in reduction of
expenditure amounted to £4,169,654, of which £1,262,076 was recovered by other
Departments ; the net (Xpendltum totalled £16,921,888, of which £4,479,023 was
expended by other Departments.

In addition, the Department collected £1,703,366 for the supply ol clectric
energy, irrigation receipts, and miscellaneous revenue from other sources.



1939,

NEW ZEAILAND.

PUBLIC WORKS STATEMENT

(BY THE HON. R. SEMPLE, MINISTER O PUBLIC WORKS).

MR. SPEAKER,—

Before proceeding to review, in particular, works carried out during the
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able members are aware that throughout the whole history of this Dominion public
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1 recognize that the responsibility of administering public-works activities calls
for the careful consideration of all kinds of schemes and projects that will promote
the interests of the Dominion.  The policy which has been, and is being, pursued
under my administration is framed to advance the well-bemg of all sections of the
community.

I have found that there 18 a popular belief that public works relate mostly to
the construction of railways, roads, and bridges.  While 1t is true that a large
proportion of public-works expenditure 18 and should be devoted to such works,
there are many other important undertakings which form part of the Government’s
public-works programme. I refer to such activites as the erection of public buildings
for State administrative purposes, departmental buildings, post-oflices, police-
stations, courthouses, education and health Institutions; the construction of
national hydro-clectric schemes, rrigation schemes, lighthouses, harbour-works, and
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Of the works mentioned the buildings are, of course, more or less for adminis-
trative purposes, but the others have a considerable cconomic value.  Proof of

i--D. 1.



D. 1. vi

this is afforded by the fact that any work undertaken avises from a special need |
some particular district or from o general expression of public opinion that «
particular work 1s vitally necessary.

I feel 1t to be my duty a]w(tys to thoroughly investigate any proposal which
might be brought forward, and to approve of only those pr 0]0("05 wherein the public
interests and benefits are paramount to all other considerations.

Since this Government assumed office the general prosperity of the country has
increased, and it naturally follows that an expansion i public works is necessary
not only to keep pace with, but to stimulate and promote, development. Special
attention has been given to agricultural and pastoral vequirements in the way of
providing better r()(l(lmo d(lhtw,s and in many localities settlers now have the
advantage of all- weather road acoess by reason of extensive me talling and bridging

sarried mlt during the past three years.  The reconstruction and nnpmvmn( nt of
the prineipal madmu system of the Dominion has been advanced by a vigorous
policy in respect to main highways, with the result that better transport facilitios
now ¢xist for our primary industries and commercial activities.

Jonsiderable progress has also been made towards the completion of several
major railway connections in both Islands which will serve large areas of settled
land which hitherto have been handicapped by inadequate means of transport.

The development. of hydro-clectric schemes has enabled the State to augment
its bulk supply to meet the mereasing demands for power, and has also enabled
reticulation to be extended into many additional areas. Nor the purpose of
increasing production in districts which do not enjoy sufficient rainfall, major
irrigation works are in progress, and although some of these schemes will not be
completed for some time yet, those which Thave been in operation are showing
excellent results.

The steadily inereasing commercial air services and the requirements of defence
have necessitated the construction and improvement of civil and military acrodromes,
and a substantial advance has been made in the past year towards the completion of
many works in this category. '

The erection of public buildings of all kinds has proceeded, and much-needed
accommodation has been and 1is lvmg provided for the various Departments of
State.

The mechanization of construction works has done much in the way of expediting
progress and i enabling important and urgent. works to be carried out at economic
costs.

I am pleased to be able to record that the efficient organization and personnel
of the Public Works Department has continued to function with every satisfaction.
and the workmen have given of their best services in fulfilling the Government’s
public-works policy. '

In previous Statements T have veferred to the question of river-control and to
the necessity for introducing a comprehensive scheme for the purpose of arresting
the accumulating losses of productive land through flood erosion. I had hoped to
be able to introduce into the Jouse this session a Bill to deal with the whole matter.
but pressure of other work has prevented this. 1 am having the Bill prepared during
the comimg recess, and will have it ready to infroduce next session,

FINANCE.

The payments and receipts and accumulated totals in connection with the
Public Works Fund and other associated votes and accounts for the year 1938-34
arc shown in the tabulation following.

The gross expenditure amounted to £21,091,543, of which £5,741,099 was
expended bV other Government l)op(ntmont/,s the rvecoveries in reduction of
expenditure amounted to £4,169,654, of which £1,262,076 was recovered by other
Departments ; the net expenditure totalled ‘Ll(),$)2l,888, of which £4.479.023 was
expended by other Departments.

In addition, the Department collected £1,703,366 for the supply ol clectric
energy, irrigation receipts, and miscellaneous revenue from other sources.
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Expenditure, 1938-39. Total Net
Class of Work. - - ]C;lp;]‘];[l;‘;gg’to
| Gross. Recoveries. Net. 1939,
Wxeunprrurn, Pusnie Works Funo., ’
Railways - £ £ £ ‘ £
New construetion . .. o 1,299,134 64,488 11,234,646 1 41,611,130
Tmprovements and additions 10 upon Inwx .. .. 2,653,040 RO,604 42,063,436 | 22, _,()H 208
Roads. . .. .. .. .. .. 1,155,194 164,306 'l , 290,838 | 26, 317,197*
Public hmhln\w .. .. | 2,208,510 122,216 ),(N(),JJ] | 16, 159,049F
Lighthonses, harbour- wmlm and lldIl)OlH <|ef( mees .. .. 37,900 1,000 33,800 ‘ ,J()Zs 672
Tourist and health resorts .. .. .. .. 24,903 401 24,552 781,636
Telegraph extension .. - . - Sl BT2,646 | 296,702 [ 575,914 ; 12,876,634
Departmental .. .. .. .. .. .. h47,939 330,848 | 216,001 1 3,596,632
Lrrigation, water-supply, and drainage .. .. .. 283,733 119,253 | 164,481 ] ,bh0, 381
Lands-improvement, .. .. .. .. .. 241,636 106,959 134,677 © 1,201,75]
Swanmp land drammage L. .. .. .. 24,93 19,607 0,324 i 105, 607
Settlement of nne mnl()yod wm]wrh .. .. .. H26,397 ISU703 | 344,684 ¢ 1,411,851%
Native-land settlement .. .. .. .. o 166,104 672,408 | 193,695 1,199,412
Dairy mdustry loans .. .. .. .. 300 .. 300 ‘ 46,125
Clost and discount, raising loans, &( .. .. .. .. | .. .. o 3,828,307
Closed accounts (Im more detail see Table 1) .. .. . .. . ‘ 8,120,785
Totals, General Parposes Account |, 34 2,173,605 |49, l(i%’»,&l“ ‘M“) 416,3838
Klectric Supply Account (previously Aid to Water-power Works ‘ |
Account) — ‘ y
C'onstruction .. .. .. .. .. 980,339 ! 19,763 960,626 16,383, 268]]
Working-expenses . | 384,203 7,016 | 377,157 \ .
Waitiou and Olinemuri Rivers Impmwnlent A((ount .. .. .. .. ‘ 709,7409
Totals, Public Works Ifund .. .. .. 12,707,008 | 2,200,414 (10,506,595 1”) ,H09,391
WapuNDitURre, o11ER VOTES AND ACCOUNTS. ‘
Main Highways Account - ‘

Annual appropriation - ‘ i
Consteuction, revonstruction, and improvements .. | 3,040,502 223,912 12 816,5)8‘)“"‘ 12,431 Q88TT
Maintenance, rcp(Lll\, and renewals .. . .1 1,632,729 62,483 1,570, 246+*
Adnministration, plant, and miscellancous ex )vndlturv .. 411,209 | 31,620 \ 379,589
Interest, fees, and loan redemptions .. 382,893 .. 382, 893#k:

Permanent (xmm)pn ations (rate auosulu s, mtoth on tunu[u
from Public Works Fund, &e.) .. .. .. 309,963 . 309,9653% !

Consolidated Fund-— ‘

Maintepance, public buildings, roads, &c.Jf .. .. 231,408 31,887 ‘ 196,521 ‘

Acrodvomes and fanding-grounds .. .. 334,766 206,169 | 129,547

Plant, material, and misc (\H,moous Servie (‘bI I 1,789,317 | 1,411,169 | 378,148 ! ..

Closed accounts (for details see Pablic Works btatunont 195&) . .. ;18,965,387
Employment Promotion Fund (expenditure by Public Works ‘ \ |
Departiment) : Amounts not included above .. o 201,747 | .. 951,747 |
Totals, Other votes and accounts .. .8, 581 L I 1,9()“, )1() ‘() 115,29; ‘J 31,387,375
i i
Grand total of expenditure, Public Works Fund and other votes | ; ‘ |
and accounts for the year ended 31st March, 1939 20,008,543 4,169,654 116,921,838 ..
Capital expenditure to date . .. .. .. .. \ .. i .. 190,896,766

|
i ; I i

* Tnclides £4,500 oxpended under seetion 16, subsection (1), Native Land Amendment and Native Land Claims Adjustment Act,

1923, 1 Kxcludes expenditure on workers’ dwellings totalling £319,918 transferred to State Advances Account; includes
£154,488 expended undor Reserves and other Lands Dlspos&l Act, 1936, section 32, I Includes £4,865 expended under Finance Act,
1932 (No. 2), seetion 6. § Does not include expenditure under Ellesmere Land Drainage Act, 1905, or £1.226,000 transferred to and
included in Main Highways Construction Iund. [l Total capital, excluding suspense items as per accounts in Table No. 5
9 Kxcludes interest and loan charges. ** Wor annual incomoe and cxpenditure accounts see Appendix I, TT A3 per accounts-
in Appendix 18, 1T lxceludes transters to l’ubho Works Purl(l vote, &e. (£20,020.)

Class of Work. ‘ Recoveries,

[ 1938--39.

Recurers,* Posrnic Works DErARIMENT.

Ordinary Revenue Account— - £
(receipts for year) y . , y y - o 26,140
Miscellaneous receipts for year .. .. .. .. .. .. e 21,603
Blectric Supply Aceount (sales of energy, miscellancous receipts, &c.) : Receipts for year o 1,622,407
Main Highways Account (repayment of advances, &ec., and interest) : Receipts for vear .. 33,166
Total receipts .. .. .. .. .. .. 1,703,366

* lu\dudw motor- spults La\{ ruglstmtlon fees, &c., collected by other Departments.

n*
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Saaranar 1.

I
! Public Works Other Total.
Depariment. Departirents,

i

5 £ £ ‘ £
Gross expenditure . i 15,200,144 5,741,009 § 21,001 513
Recoveries and veecipts .. .. .. .. ‘ A ,()I(),f‘! 4 H ,J(m,(i?h 1 0,875,090

1

Of the net expenditure of £16.921.888 previcusly mentioned, £12,234.412 may
be regarded as having heen expended from loan- moneys (£9,168,812 General Purposes
Account, £390,000 Hlectric Supply Account. and £2,675.600 Main  Thghways
Account) the balance —.e., £4,687,476 heing expended from revenue and taxation.

In diagrammatic form the ratio which the various classes bear to the whole
18 shown below. It should be noted that the fligures are gross that is, before
deducting recoveries, which include subsidios from the Employment Promotion
Hund, contributions from the Consolidated Fund, and similar amounts which if
deducted, would detract from the true portrayal of activities.

Roads, imncluding construction and maintenance of £
mnin ]nun\\.jvx Lo T,232 490 -
tHydro-clectrie ((,()n\hmhon and V\()I]\IH” (*\])( nses) FL364,092:—
Ruilway-construction, improvements, aml additions 3,902, 1T 4=
Public buildings, including schools .. o] ,h. ‘,),79{)
Settlement, of unemployed workers .. .. 526,397 ==
Lands improvement .. .. .. . 241,636
Trrigation .. .. .. .. .. 283,733 . =
Public hbuildings, roads, &e. (maintenance) .. .. 231,408~
~ Air defence, acrodromes, and kinding-grounds .. TO3, 486 —=
'l'(\lmfm] b oextension .. .. .. .. ST 696
Native-land settlement .. o 1L, 166, 104 =
Plant, material, and services for other i)(]\niml nts o 1,789 317=
Pyll.x(?(\” ancous .. .. .. .. .. S8T,770 -
Revenue receipts .. .. .. o 1,703,366

Per
cent.

31

-
17-
-07
31
<06
<01
-8
83
-11
-8H
<90
47

73

99
3

£92,791,909=100-

00

In regard to the ways and means of the General Purposes Account of the
Public V\oﬂm Mund the posgition 13 as under -

£
Balance available 1st April, 1938 .. .. .. 153,860
Add funds received durimg the year-— £
Finanee Act (No. 2), 1936, scction 2
(Public Works) .. 2,580,355
Winance Act, [‘) 37, section 1 l - 6,000,000
Finnnee Act, 1938, section 2 oo 1,041,024
Miscellaneous .. .. . 125,772
e 9,748,051

9,901,911
Deduet expenditure during 1938 39—

Under annual appropriations 9,168,812
Under permanent appropriations .. 94 .225
e 9,263,03
Balance available 31st Maxch, 1939 . . V(i&\ {74

The estimated net expenditure under the General Purposes Account for the
current, finaneial },/‘(\;w e £12.161,000, and armngements are heing made with the
Ministe  of Finanes fo w()\'i(]u the necessarv Tendss This is the amceni shown
on the Pablic Works estimates. which abso show wnestimaded net expenditene of
£1.840.000 from Ll »‘?“'ivs'mv Supply Acconnt and £5.267,200 from the Main fhchvays
A(,L()Ulli,, 0 !.m,‘.za.! Tor all tiese accounts of £20,268,200. )
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Snpary of Votes wnder Coptrol of Migister of Public Works and Proposed Ways and Means of
Raising the Necessary Funds - Year cndag Sisi dérch, 10,

Vote. Loans. (]011;01?4:1‘{,1%1 )."%]»winl Total.
Fuand. Revenuae,
| £ £ ‘ g ‘ £

Departmental .. . .. .. 210,000 . .. ‘ 210,000
Railway-construciion . .. I, 230,000 | 1,230,000
Public Buildings . .. 1,250,000 i 1,950,000
Al"]lﬂl()u%(‘\dlhl ”(nl)olu \\m] .. . 37,()()() . .. | 27,000
l)c\ clopment of Tourist Resorts .. o 35,000 . .. : 35,000
Roads . . . 40 o ,000 . ! .. L, 100,000
Lands Improvenent . . . 330,000 . : .. 1 330,000
Irrigation .. .. .. o /hﬁ,()l)() ! . : .. 2135000
Kleetric Supply .. . ST 600 . 566 100 1,940,000
Main Highways . ) .. 2,480,200 .. 2,187,000 ,._J)7,2(}()
Maintenance of Public Works and Services .. TH0, 000 ‘ .. ‘ 750,000

Totals SBB0.R00 780000 | mns o0 12,631,200

For the current financial year 1939 40 a sum of £750,000 will be provided from
the Consolidated Fund for expenditure on maintenance of Public Works and
Services.  The expenditure on Main Thghways from revenue iy estimated to reach
£2,787,000 and from loan-moncys £2 4\4),’()() it 1s cstimated that approximately
£141,486 revenue from the Hlectric Supply Account will be available after providing
for 511)1\1110 fund, mterest, and operating-expenses for expenditure on construe tmn
works, the balanee of the year's construction programme under this heading—a.
£1,273,600 ~will be eaised by way of loans.

The diagram below gives the annual public-worlss expenditure from loan-money
since 1872,

13
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I'he proposed expenditure from loan-moneys and vevenue for votes conpnised
i the Public Works Fund coming under the control of ofher Minisicrs of the
Crown s set out hereunder - —

Vot I (f()l);()]i(latod | ;\‘p(:ui:\l Totul.
Tund. l Revenue.
| _
£ £ £ £
Raliway Improvements and Additions to Open | 3,300,000 | 700,000 | 4,000,000
Lines (Minister of Railwauys) |
Hducation Buildings (Minister of Rducation) .. 400,000 . | [ 900,000
Telegraph Extension (Postmaster-General) .. 600,000 . ‘ .. L 600,000
Swamp-land Drainage (Minister of Lands) co 14,000 .. : | 11,000
Hettlement of Unemployed Workers (Minister of 695,000 .. ‘ 0 HUU 750,000
Tands) |
Native Land Settlement (Minister of Native Affairs) 675,000 00,0000 275,000 | 1,350,000
Defence (Minister of Defence) .. .. .. 2,200,000 ‘ 2 200,000
| N
Total .. .. .. .. co 108,384,000 4()) 000 } 1,030,000 Mi (J(J‘)

The above figures (.., £9,814,000), plus those shown i the summary of votes
undei the control of the Minister of Public Works (i.e., £12,634,200), plus permanent
appropriations under Highways (s.e., £332,800), amount to £22,781,000.

In the Budget an additional £1,136,000 was shown under the heading of
“Financial Programme™ for the following works and services not incliaded above :
Land {or Scttlement. £260,000;  State Forests, £650.000;  State Coal-mines,
£45,000 : and lTron and Steel Industry, £181,000.

MAIN HIGHWAYS.

On many occasions | have emphasized the necessity of un adequate and safe
highway .).sto,m in order to meet the needs of modern road transport.. My
endeavours have been divected towards reconstruction and improvement works
where the need was most urgent, and also the continuous maintenance of highways
to a reasonable standard. The h]ohway system includes the most important arterial
routes which carry concentrated traffic from feeder and settlement roads. It is
most essential, therefore, that, m the interests of safety, unsatisfactory conditions
be improved as soon as possible.  Wherever the standard s below traflic requirements
1t 18 found that maintenance becomes uneconomic, and for this reason also
reconstruction becomes necessary.  For example, a macadam road under a moderate
flow of traffic can be maintained ab reasonable cost but, if the quantity of traffic
mereases, more intense and postly maintenance 1s required, and the point is reached
when, under very dense traffic, 1t is practically impossible, irrespective of cost, to
upkeep the macadam surface mn anything like a reasonable condition.  Under such
cireunmistances 1t becomes necessary to provide a paved surface which does not
disintegrate, and which, compared with the macadam type, can be maintained at
very moderate expense.  One feature of a sealed highway ix that the cross-section
and superclevation are stabilized and a uniform condition is retained, notwithstanding
seasonal or traflic variations. On the other hand, & macadam surface quick I.y
deteriorates under heavy traffic, and in extremely wet or dry periods the position
is accentuated.  On account of the semi- pumdnent nature of paving it is essential
thiat before a seal-coat is applied the subgrade and foundation be reconstructed
to a proper standard and the road surface (/a,l_eful]y prepared to obtain the correct
shape.

Another aspect of highway sealing is that it makes a definite contribution
towards greater safety on the roads. Not only i the surface safer because of the
elimination of the loose top-course with its corrugations and pot-holes, but general
visibility and comfort are increased through the removal of the dust nuisance.
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Praving the past year there has heen a continued inerease in the growth of
motor trallic as revealed by the greater number of vehicles licensed for operation
and the record consumption of motor-spirits.  The density of present-day traftic
therefore requires that every effort be maintaimed in the direction of reconditioning
the highways systen to a standard in keeping with the needs of modern transport.
Particularly does this apply to the State highways of the Dominion which carry a
tremendoas amount of arterial traflic.  Very substantial improvements have been
made since the Government assumed direct control of State highways, and the
public is benefiting considerably, both directly and indirectly. For example, the
development  of commercial transport has been possible only because of the
excellent standard of the improved highways.  Under such circumstances it is not
possible at present to consider any curtailment in highway activities or expenditure.

Ratisfactory progress has been made with the programme of works, other than
actual reconstruction and surfacing, for the purpose of making main highways safer
for all classes of users. A considerable amount of protective fonei ing has been erected
on hilly seetions and aiso in otier localitios where this plotoctl(m affords added
.(Ll(lV The erection ol guide-posts has been extended throughout most districts,
particularly  where night  traffic is appreciable and  where fog conditions are
common. 1This snnplo method of marking the boundary of the tm[ﬁ(dl)l(' portion
of road and indicating the vartation i alignment has effected a vvly material
improvement from the safety viewpoint. Another phase of acti V1Ly in regard to
safety has been the adoption of a policy of improving visibility at the 11111(1,1()11 of
side roads with main highways.  In this conneetion the co-operation of local bodies
has been obtained in respect of highways under their control, and many corners have
already been maproved under a standard scheme of subsidy.

In the course of investigating the problem of rvoad safety it became apparent
that a common hazard affecting both motorist and pedestrian arose from the lack
of footpaths. especially e losoly settled localities where vehicular traffic was heavy.
The matter was discussed with the Main Highways Board, and as a result financial
assistance is now given from highway funds towards the construction of footpaths
where circnmstances require. - A condition of the subsidy s that the footpath
proposals must melude the provision of a paved surface, as otherwise the tendency
would remain for pedestrians to prefer the paved highway to any loose-top footway.

Consideration is being given to the provision of separate cycle-tracks where
road traffic exceeds an average of 1,600 vehicles per day. There are a number of
difficulties in connection with the construction of cycle-tracks, however, not the
least of which are the limited width of existing highway reserves and the irregular
or uneven surface of the land. However, the matter is being carcfully mwstloated
in order that traffic conditions atfecting the cyclist, the HlOf()let, and the ])(‘d(}bt] ian
can be materially improved.

The question of highway lighting was carefully considered by the New Zealand
Road Safety Council, which came to the conclusion that it would be desirable to
install some modern form of lighting on those portions of highway carrying a
sustained average daily traffic of 2 500 motor-vohic les or more. This recommendation
was adopted, and the Main lllohwfmys Board, with the assistance of a technical
advisory committee, has made extensive investigations into the various types of
lighting which mwh prove suitable. 1t is hoped that in the near future it will
ho posubl(' to commence the lighting installation on the two most heavily trafficked
highways in the Dominion.

It is pleasing to be able to record that there is evidence of practical results having
been achieved from the safety campaign in respect of main highways.  While the ratio
of accidents in urban arcas has increased and in settlement areas has remained
stationary, on main highways there has been a reduction of 18 per cent. This
indicates that the weneml improvement, of main highways has made a definite
contribition towards road safety, and 1t 18 my carnest hope that still more
favourable results will be obtained in the future.

A detailed statement of works undertaken throughout the year under review
is contained in the annual report of the Main H]‘T]IW(LY% Board, which 1s attached
to this Statement. The report discloses that the total receipts from revenue sources
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for the past financial year amounted to over £2.800.000, compared with £2.600.000
for the preceding year. With the exception of revenue from tire-tax. which was
some £9,000 less than in the previous year, the receipts from other taxation levied
for lll“]lWJYh purposes reached peak figures.

The total expenditure from the Mam Highways Account for the last inancial
year on actual works, as distinet from loan (x,n(l special eharges, amounted to
£4,369,000, as against £3,392,000 in the previous year.  Construction and improve-
ment works, Including the chmination of dangerous railway-crossings. absorbed
£2,878,000, maintenance mvolvul an xpomlnuw of £1,311,000. whilst £180,000
was spent on the renewal of bridges.  In addition, interest and |o.m charges
amounted to £439, 000 and general rate subsidies p(m(l to local authoritics totalled
£209,000.  Last year’s programme ol works involved the borrowing of £2,675,600
for man highways’ activities.

The mprovements completed inc hul“(l the formation and widening ol lengths
totalling 491 miles and the metalling of numerous sections agercgating i length
188 miles.

Kxtensive paving operations during the past year resulted in the completion
of 385 miles of nitial dustless surfacing, this being the gre msi, amount of new
sealing completed to date i any one year.  'The length of dustless surfaced highways
at the 31st March, 1939, totalled 2,800 miles, which represents approximately
23 per cent. of the main highways systeni.

Ifurther progress was made in the climination of dangerous railway-crossings,
and in the period under review 40 (*liminati(m schemes were completed, as against
35 in the preceding year. As at March, 1939, a summary of the Government’s
programme for removing these potential (lungm's s as follows : Works completed
at 90 crossings ; contracts let or work in hand at 30 crossings ; proposals completed
or under preparation for 39 crossings.

In the matter of bridging it is interesting to note that over 25,000 hneal feet
of new bridging was opened to traflic during the past year, this being more than
twice the aowromto in any previous pumd The prineipal structures ((mmlv‘rvd
were ;. The Rdl\am River Bridee, 5,762 15, lone ; the Whirokino Viaduct, 3.600 ft.
long, and the North Rangitata Bridge, 2,122 {t. long.  The bridge over ilw Rakaia
River provides a separate structure, 24 {6, wide, for highway ‘M.Lﬁl(/, where in the
past both road and rail traffic have been curried on a single bridge. One ol the
major benefits o having a separate bridge in Hns case iss that road vehicles are no longer
subject to delays through having to await the passage of rail tralfic.  The Whirokino
Viaduct has been constructed to carry srterial highway traffic over a long streteh of
road which becomes covered with water to a depth of several feet in times of major
flooding.  The new bridge over the north branch of the Rangitata River forms
part of the major doviation in the State highways system of the South Island.
The deviation, which will shorten the distance for through traffic by nearly 10 miles,
was practically completed at the end of the year under review, and has since heen
opened to traffic.  The replacement of hundreds of bridges on the main-highways
system has become a matter of urgency. and every endeavour is being made to
expedite design and construction work as much as posgible.

The maintenance of the main-highways system, including the amounts spent
by the Main Highways Board and local authorities. 1<,p1(ab(,nt.., an average cost
per mile of £119-9, compared with £101-2 for the preceding year.  However, the past
year was characterized by extraordinary storms i a number ol concentrated areas
where the flood conditions were very severe indeed. The repairing of a certain
amount of flood damage 18 anticipated each year in the course of maintenance
operations, but in some “districts the flooding was quite extraordinary. The mcrease
in the average maintenance-cost per mile is due to the damage caused by major
floods, as expenditure in that respect is equivalent to over €16 per mile over the
complete highway systen.

The programme for the maintenance and construction of main highways for
the current year is based on a continuance ol activities on practically the same
scale of operations as for the past year.
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HYDRO-ELECTEIC DEVELOPMENT.

The hydro-clectrie developments have continued to be one of the Government’s
most successful undertakings. The conditions attendant on the more prosperous
times of the past three years have given the public more confidence and a greater
sense of security, which 18 reflec ted in continually increasing demands for clectric
power.

Largely as o vesult of the Government’s housing policy and stimulating of local
industrics. the inerease in the number of consumers is the greatest for any one year
since 1928, The number of wnits generated in the ,xovemm(,nt stations shows an
increase of 17-14 per cent. i the North Island and 18:97 per cent. in the South Island,
whilst the operating returns of the various distributing authorities indicate an
mereased consumpfion of 1335 per cent., as compared with 14 per cent. last year.

The operation of the various existing power schemes and the financial returns
recelved therefrom continue to he mmgl‘a(tmy The gross revenue has increased
to £1,688.583, and after paying operating expenses. interest, and depreciation it has
been possible to make available a sum of £585,131 to the Sinking Fund Account,
which 1s still, however, £558,076 n arrears.

To meet the increasing demand for additional power in all directions the
Department has been :u,tlvoly engaged on new work and additions to power-stations
and transmission-lines and on surveys and investigations for additional works and
lines.

In the generating-stations the crection ol the third unit (20,000 kW.) at
Waikaremoana 1z almost complete, whilst construction work is in hand and orders
have been placed for plant for an additional two units each 21,000 kW. for Arapuni,
and for two units cach 20,000 kW. for the new lower development at Waikaremoana.
Two additional units each 15,000 kW. for the Waitaki Power-station arc being
delivered, and prelimiary work in connection with installation is in hand, whilst
orders have been placed for a 25,000 kW. unit for the new development which will
be built in the Rakala River at the termumation of the Rangitata irrigation canal.

Main transmission-lines nter-connecting the Lake Coleridge - Waitaki system
with Southland, and with the West Coast, have been (()mpl(\hd, as also has a second
main line between Arvapunt and the Bay of Plenty.  Work 15 in hand on an additional
main line hetween Arapuni and Auckland, a main line between Melling and Masterton,
a duplication of line from Napier to Woodville, and an extension of main line north
from Whangarel to Kaitala to give supply to the new Bay of Islands Power Board.
Also, (lurmg the year a substation has been built and supply given from the
Government system for the first time m the Taumarunu distriet,

In addition, survey and other mvestigation work has been going on continually
to develop a comprehensive long period programme of construction.

OperATING RESuLTs.

Financially the year has been a successful one, and the whole Electric bupply
Account has been able to earn 8:41 per cent. on the operating capital after paying
net operating-expenses.

The position of the account 1s summarized 1 the following table, and the result
since the State commenced operation in the clectric supply business is shown in the
following graph :—-

Percentage earned on ()per(mn g- (upzml after pm/mg Wor]w,n Lg-expenses.

Percentage

woo | :
— ()Agre;gl%lt;r 1 Gross Working- Net Not Balance
(I;a imlh i Revenue. expenses. Balance. to Operating-
P ‘ capital.
£ £ £ £ Per Cent.

South Island system | 6,247,478 561,451 187,835 373,616 5-980

Totals .. lo 455, 7()0

|

North Island system | 9,208,227 | 1,127,132 | 200,438 | 926,694 | 10-064
| 1,688,583 | 388,273 1,300,310 | 8-413
|
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Percemtage enrned on Operating-capital after paying Net Operating-expenses.
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In the North Isiand the Depreciation Reserve required by the State Supply
of Klectrical Encrgy Act—viz., 125 per cent. of the capital invested—-has already
been reached, and an amount sufficient only to matntain this 124 per cent. is therefore
chargeable to depreciation, with a consequential credit balance of £530,170 on the
year's operations. This balance has been used fo veduce arrcars of statutory
sinking-fund provision which have been accumulated 1 carlier years.  In the South
Island the Depreciation Reserve has not yet reached  the I‘)me ~cent. limit
mentioned above, and consequently the sum of £82.617 has this vear been charged
to Depreciation Reserve.  After charging this amount the vear™s operations show
a profit of £58,535

The general position to date is that the Klectric Supply Account has been
able to meot all operating and interest charges, has provided the statutory require-
ment of £1,680,732 for depreciation, and, 1 addition, has provided £1,091,878
towards .smkmov fund requirement of £1,649.954.  Also, £87,199 has been paid to
(feneral Reserve from profits made from time to time on Lake Coleridge system.
In other words, the clectric-supply system as o whole has paid interest and
operating charges and provided £2,859,809 in reserves, of which £496.364 has
already been utilized by Treasury for the paying-off of loans which formed part of
the original capital.  There are, however, still arrears of sinking fund, amounting
to 5;558 076, to be met

BELecTRIC-SUPPLY OPERATING ACCOUNTS.
(@) North Island Electric-power Supply.

The Arapuni-Mangahao-Waikaremoana plants have operated satisfactorily
throughout the past year, and the revenue shows an increase of £148,640 over that
of the previous year.

The result of the year’s operations was as follows 1

£ £
Capital investment at end of year . 9,710,555
Revenue .. .. o 127,182
Operating-expenses . 200,438
Balance .. . £926.694

e Yeys) wv

The balance has been used in paying interest charges (£353,676) and £33,547
as the Department’s share ul the capital charges on fhe King’s Wharf generating-
plant of the Auckland Klectric-power B()drd also £7,228 to pmvtde the full
statutory contribution to depreciation, and £2 ,075 lias lmen charged against cost
of raising loans.

The reserve accounts established in connection with this system show that
£1,042,933 has been credited to depreciation and £741,038 to sinking fund.
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(b) South [sland Electric-power Supply.

The lLake Coleridge-Waitaki-Monowai-Arnold River plants  have  operated
satisfuctorily t ]m)uo}]()ut the year, and the revenue shows an incercase of £69,900
over that of the previous year

The year’s operations re.sultcd as under :

£ £
Capital mvestment at end of year . 6,654,048
Revenue .. .. .. b6l,451
Operating-expenses . . .. 187,835
Balance .. .. £373,616

The balance has been used m payment of mtme% (£231.060), £82.617 has been
paid to depreciation, and £1.404 has been charged against cost of raising loans.

(IENERAL.

The capital invested in the electric-supply systems operating throughout. the
Dominion totals £37.367.664, which includes £16,364.603 of Government expenditure.
The gross revenue rece ived for the year was £6,296,326.  After paying working-costs,
mtemst. sinking-fund (except in the case of Government expenditure on which
sinking fund 1s payable out of profits). and depreciation charges, the net pmilt for
the year under review was £1,126.936, as compared with L?s% 594 for N which
indicates that the electric-supply business as o whole is in a healthy condition.  The
average revenue received by the Government for cach unit sold was 0-358d..
u)mp(nod with 0-366d. for last vear. The average revenue per unit sold by all the
retail supply authorities to consumers throughout the Domimion was 0-982d.

This s the first occasion on which the average revenue received has come below
the penny, and is, 1 think, worthy of special mention. In 1925 the figure was as
high as 2:12d., and even in 1935 it was 1-17d. When we realize that even i Great
Bnmln where the density of population 18 very much greater, and where even yet
many .spcus(l -populated sections have not been xupphwl the average return
per unit sold was m 1938 over t-3d. in New Zealand curvrency, there is o
question but that we can justly claim success for our various electrical undertalkings.

Further details of the different electrical undertakings will be found in the
report of the Chief Electrical Engineer attached as an Appendix to this Statement.

RATLWAYS.

Dargaville Branch Railway. --Work on this line has progressed steadily during
the year. The formation and ballasting of the section hetween l\ml\opum and
Tangowahine have been completed, and the goods and passenger service on this
le 1gth has been continued in operation by the l)op(u‘tnn nt.

Jonstruction between Tangowahine and Dargaville has been carried on as
last as the men and staff available have allowed. Bd,llembting operations have been
continued over a length of 4 miles, formation was completed over a further length
of 3 miles, and excavation 1s i hand on the remaining length of 1 mile to the new
site of Dargaville Station. A contract has been let for the erection of the Awakino
River Bmduc, the only bridge remaining to be constructed on this line.

It 1s dntl(,lpated that the rails will be laid to Dargaville Station by next
March, and the whole work will probably be completed within the ensuing twelve
months.

Pacroa—Dokeno  Railway.—xcellent  progress has  beeu  made  with  the
construction of this vailway. Owing to the changed standards of alignment and
grading since the line was plevmu.s]y surveyed considerable amount of time had
to be spent on survey and investigations before construction could proceed on an
extensive scale. A large amount of accommodation for workmen had also to be
built, and plant and material assembled.
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However, with this prelimmary worle completed. progress has been rapid
At the Pacroa end, except for a few short lengths, formation has been complete.
on the first 8 m]lus, including all culvert wmk but no‘r the major bridges.

At the Pokeno end construction is in hand over a total length of 10 miles.
The major portion of the work 1s bemg done by lIl;L(?hHlCT'y and to date about
350,000 cubic yards of material have been shifted.

Bast Coast Mawn Trunk Rorlway : Bxtension to Opotike.— 1t had been intended
to commence construction on the extension of this railway from Taneatua to
Opotiki during the year, but plant and material from other raillways were not
available, and construction was postponed.

Survey work has been carried on w1th a small party, and it 18 intended that
construction should commence this year. Owing to the lack of sufficient plant
and service material construction opemtlons will ()nly be on a small scale for some
time, but the work will be expedited as construction plant from completed railways
becomes available.

Glisborne—Naprer Railway.—Considerable time was lost and heavy additional
expenditure mcurred on this railway owing to the disastrous floods of February
and May last year. Many months were ouupl(‘d on clearing ap slips, restoring
service roads, and generally repairing the damage done by the floods.

The scetion between Napicer and Putorino suffered ereater damage than most
of the rest of the line, and this portion was restored by the Railways Department,
assisted, where possible, by my Department. 1t was reopened for goods trafic
in Novomber last year. The section from Putorino to Raupunga was completed
and handed over to the Railways Department for operation.

At the end of June last the section from Putorino was completed and ready
for operation. On Ist July. in the presence of a large attendance of people [rom
all over the district, T officially handed over to the Honourable the Minister of
Railways the Napier—Wairoa Ratlway and the extension to Wailkokopu, thus giving
the people of Wairoa and dlbtrl(thd,nsportia,( alities for which they have long waited.

A rail-car service has been inaugurated by the Railways Department, “and this
speedy and comfortable method of gravel has boon well patronized since tts inception.

On the Gisborne—Waikokopu hwtu,n of the raillway considerable time was
oceupied in clearing up flood damage, but since this was done good progress has
been maintained.

Earthwork is practically completed throughout the length. but owing to the
broken nature of the country it is anticipated that a considerable amount of ship
clearimg will be necessary during the next year or two.

(iood progress has heen made with tunne lling operations.

The Waikoura Tunnel, 70 chains long, has hoon completed, the Coast Tunnel
has been enlarged and concreted at cach end, and in the largest tunnel, the
Waiau-Tikiwhata, about 35 chains have been completed at cach end, ]ca,vmg a
mile still to do. 1t is anticipated that this tunnel will be completed at the end of
next year.

Of the smaller tunnels, four have been completed, and the rest are well under
way and will be completed in plenty of time to fit in with the rest of the construction
programme.

In spite of the lack of sufficient skilled men, bridge-construction has procecded
according to schedule, and unless there is delay in connection with the supply of
steel- p](l,to girder spans and remnforcing-steel all the bridges will be completed n
time to allow platelaying to proceed in accordance with the programme laid down.

Twelve bridges have now been completed. seven are in an advanced stage of
construction, and arrangements for the construction of the remainder arc well |
hand.

In addition, three highway bridges and one overbridge, made necessary by the
relocation of the main highway in the vicinity of the 1 (Lllway have been constricted.

Work has commenc «od on some of the station yards, and Muartwai Station has
been almost completed.

Fencing operations have heen continued during the year, and the many and
varied operations made necessary by the construction of a railway have proceeded
satisfactorily.
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In spite of the many difficulties that have been encountered in the construction
of thig railway and the setbacks that have been occasioned by abnormal storms
and floods, good progress 1s heing made, and it should be completed during 1941,

Turakina-Okove  Deviation.—Very good progress has been made with this
deviation, which 18 designed to shorten the distance and mmprove the grading and
curvature on the \Voﬂmwton~N(\W Plymouth Railway. The majority of the
grading and the formation on this section is now almost complete, while the
Fordell Tunnell, 72 chains in length, has been driven and lined, and in the Turakina
Tunnel, which is 104 chaing long, 58 chaing have been completed.

A start has been made with the construction of the Wangachu and Turakina
Bridges, and 1 anticipate that the whole section should be ready for platelaying
and ballasting at the end of the enrrent period.

Palinerston North Railway Deviation.—The construction of this deviation, which
was originally commenced in 1926 and closed down in 1929, was recommenced at
the beginting of the year under review.

The work as originally set. out mvolved quantities in the vicinity of
1,000,000 cubic yards, and approximately half of the general excavation had been
sarried out when the work closed down.

On the work being recommenced, however, the proposals were enlarged, and
it has been decided to proceed also with the Whakarongo Deviation.

The mam portion of the work involves a very extensive excavation for the
goods-yard and the transport of the material from there to fillings at the passenger
S‘mtlon and general shunting yards.

Tn addition to this, there are some eleven overbridges across the heavily
trafficked roads in this vieinity. as well as a bridge over the Mang(mne Stream.

On account of the large amount of excavation involved i the goods-shed
cutting, and the necessity for transporting it some considerable distance for
fillings and overbridge approaches, it was decided to largely mechanize this work
by the use of power shovels for excavation, motor-lorries for transport, and carry-all
serapers and bull-dozers where suitable for short leads and for spreading material.

Good progress has been made, but it 1s only possible to employ a limited number
of men owing to the necessity for syn(*hrom/nw the excavation with the overbridge
approaches and other works.

Plimmerton—Packakariks Railway Duplication.—This work, which is portion of
the duplication of the railway between Wellington and Packakariki, was commenced
approximately three years ago, and the section between Plimmerton and Pukerua
Bay is now practically (,omple‘rc

Formation generally has been heavy, and one of the features of this work has
been the necessity for very extensive sub-soil drainage in order to stabilize the
sub-grade. Ifor many years past the swampy nature “of this scotion has been a
source of considerable trouble to the Railway Department, but the drainage which
has now been put in will, I think, be very satisfactory.

The very wet cutting at the summit near Pukerna Bay is rather an anomaly,
secing that 1t 1s the hmhcst point on the line and was found to be the wettest and
most diflicult.

From Pukerua Bay towards Paekakariki the duplication has been carried out
to within a short distance of the first tunnel, where the double line merges into a
single track extending to the north end of the last tunnel before Paekakariki, and
from there the duplication continues to Packakariki.

The excavation along this seetion has been very heavy, the work having been
carried out almost entirely by returned soldicrs, who have made very excellent
progress indeed.

It is hoped to hand over the whole section to the Railway Department for
platelaying very shortly.

South Island Main Trunk Bailiway.—As mentioned in my last Statement, the
construction of this railway has been divided into two sections, the north end
extending from the existing open line at Wharanui to ‘(hv Kahautara Bridge, a
distance of 48 miles 70 chains, and the muﬂ end from the Kahautara Bndge to
Parnassus, o distance of 29 miles 40 chains.
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During the current period o large step forward has been made. and on the
northern end the seetion from \\/Il aranui to the Clarence, a distance of approximaiely
20 miles, has, with the exception of the Blue Slip, been completed, rails have been
laid, and ballasting is well in hand.

Station-yards have been constructed at Keker rangu, Partkawa, and the Clarence.

I hope to arrange with the Railway l)(*pn‘hmm for the transport of stock
over this section (lmmo the ensuing season.

On the southern end construction is practically completed to the Hundalee
Station, 11 miles from Parnassus, rails have been laid, and ballasting is almost
completed, (md arrangements have already been made for the running of a limited
amount of traftic over this section. '

Work is now being concentrated on the cential section, and the majority of
the grading, apart from tunnelling-work, has been finished. There 1 still, however.
a considerable amount of tunnelling to do. but of the twelve remaining tfunnels
all are under construction. and on the general average are about 50 per cent. comnlete.

The principal tunnel on this section has, of course, been that through the Amuri
Bluff, where extremely diflicult underground conditions have been met with, and
these have necessitated an inerease in the section of concerete Iming i order to cope
with the very heavy pressures experienced.

(1ood progress has been made with the bridging, the principal remaining works
being the construction of the Hapuku River Bridge (for which a contract has been
let), the Kowhai, Kahautara, Oaro, and Okarihia Bridges.

During the period the sub-structure of the Clarence Bridge was completed,
and this is now 1mdy for the crection of the steel girders. which hd,vo been delayed
owing to difficulty in obtaining material.

The Conway River Bridee. which is of considerable magnmtude, was also
completed. as well as some half a dozen smaller bridges.

On account of the very steep mnv of a great deal of the sea coast-line along
which this railway ix being constructed it has been Necessary inomany cages to
traverse places where the line would bo exposed to considerable wave action,
and in these places heavy protective works are requirved, stone being obtained from
the quarry at Goose Bay for this purpose. Tt is anticipated, however, that a
certain proportion of very heavy concrete blocks will have to be manufactured
and deposited at the toe of these banks, in order to provide the very substantial
protection necessary.  This will, however. be among the last works to he carried
out, and can only be put in hand after the formation at these various places hag
heen completed.

It s unnecessary for nme to enlarge on the natural obstacles and difficulties which
have had to be overcome in the construction of this railway. as many of these have
been fully detailed i my previous Statements. I s, however, \Jtl&fd(T()J} to
record that the rate of progress has been well maintained and the completion of
this very important project s now definitely in view.

Westpori—Inangahnn Railivay. -Steady progress was maintained on this railway
during the past year. The progress was retarded and the difficultios inereased by
the exceptionally heavy rainfall. which amounted to 211-5 . for the year.,

The bridging progranae was rendered dillicult on account of the shortage of
carpenters, due to the heavy demand in the main centres of population for
carpenters for the housing programme.  This shortage was successfully overcome
by employimg semi-skilled workers on co-operative contract. Modern plant was
used as much as possible. but its use 1s considerably restricted due to the abnormal
rainfalls making the ground too soft to carry the plant.

During the year the two remaining tunnels were completed, and of a total of
3,605 line: al feet of bridging, 1,885 lineal feet is completed, 1,227 lineal feet 1s under
construction, and it iy antic ![)(l‘t/(‘(' that all except 275 lineal feet will be completed
by the end of the year.

The formation 1s completed. except for two gaps with a total length of
I mile 70 chains which are in hand.

A contract will shortlv he let for the platelaving of the 171 mile oap between
the railheads.
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RATLWAYS . IMPROVEMENTS AND ADDITIONS TO OPEN LINES.

The net expenditure out of the Public Works Fund under the hozulino‘ “ Railways
Improvements and Additions to Open Lines ™ for the year ended 31st March. 1939,
was £2.670,8320 this sum being made np as follows

£
Wellington new station .. .. .. .. 63,044
Wellington- Johnsonville: Packakariki electrification 29,966
Plinunerton Packakariki duplication . . 40. 662
Serogey Hill Deviation .. . . . 7,085
Papakuora-UHorotiu duplication .. . . 138.817
Turakina -Okoia Deviation .. .. .. 124,717
Palmerston North Deviation .. .. .. 37,598
St. Leonards Sawyer’s Bay duplication . . 34657
Stratford - Okahukura Tavmarunur  automatic-
sionalling installation .. .. 25.315
Christehurel new station and \.ml .. .. 41,179
Oamaru foreshore protection .. .. .. 10,000
Dwellings .. .. .. .. .. 140,434
Rolhng-stock .. . .. . .o 1.336,913
Workshops buildings and plant .. . .. 199,493
.‘w‘tntion rearrangements and sidings .. .. 92,109
(irade casements. improvements, &e. .. .. 28,542
Overbridges .. .. .. .. .. 292,170
Road services . . .. .. .. .. 275,532
Miscellancous .. .. .. .. .. 22,599

L‘) 670, *4‘3)

(food progress has been made with the additional 4(('onnno(la,’rmn th Wb s being
provided at the new station at Wellington and the reorganization of the y,wl
while the electrification of the Wellington Packakariki Section has  advanced
satisfactorily, along with the Plimmerton-Packakariki duplication.

Further progress was made during the ymu with the duplication works between
Papakura and Horotiu and  St. Leonarids — 8 Sawyer’s Bay. and also with the
deviations at Scroggy Hill, Turakina-Okoia, and Palmerston North. Progress
was also made with various grade-casement works throughout the system. The
mstallation of avtomatic signalling between Stratford, Okahukura, and Taumaranua
is now nearing completion, and it 8 expeet ted that this work will be completed in
two or three months’ time, Progress has been made with the elimmation of level
crossings in various localities, a number of overbridges having heen brought into
use during the year.

The new terminal for the Department’s road-passenger services at Dunedin
is nearing completion, and the new building at W (‘Hnw"r(m for the road services
and Stores Shipper is well in hand,  During the year the road- passenger and goody
services were extended eonsiderably by the purchase of new vehicles and privately
owned services.

The programme for the building of dwellings for the staff and for the
carrying-out of improvements to the existing dwellings has progressed during the
year.

Further activity was maintained in the construction of rolling-stock. 5 rail

ars, 89 cars and vangs, and 1,373 wagons being furned ouf, while 50 locomotives.
106 cars, bl rans, and 3,459 wagons were under construction or on order ot the
close of Hw vear.

SETTLEMENT AND OTHER ROADS

When presenting my first Statement alter assuming my present office T made
reference to the madequate roading faciities then existing i respect of isolated
and remote settlemert. Ttowas quite evident that primary production was most
advaneed i those arcas where reasonably cood all-weather roads met the needs
of farming and settlement interests. Not un]\ did such roading serve develonment
requirements, but 1t also provided cconomie transport. for the conveyance of
commodities for marketing.

On the other hand, the lack of good roading meant that the development of
potential arcas was being seriously retarded, while the settler who was endeavouring
to pilonecr new territory was enormously handicapped throngh lack of road access.
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T expressed my intention to concentrate activities towards improving unsatis-
factory conditions in respect of backblock road access because 1 was convineed
that by so doing the general welfare of the Dominion would be further advanced.
The prosperity of New Zealand is dependent, upon the returns from the sol, and
it 1s therefore cssential that every encouragement be given to rural development
and production.  Apart from the question of the economic transport of produce,
good roads bring social benefits to the people, such as education, health services,
recreational, and community amenities.

Hor the purpose of improving settlement access I invited local authorities to
prepare schedules showing roads which required metalling in order to provide
all - weather communication  to outlying settlement.  From  these schedules a
programme was formulated, primary consideration being given to roads elassified
in the first order of urgency. Grants and subsidies were allocated and with the
co-operation of (Jounty Councils substantial progress  has been made  towards
increasing the mileage of metalled feeder roads.  Many of the proposals included
in the programme h(we been completed, and, in quite a number of cages where it
was anticipated that work would extend over a period of years, the metalling
already carried out is i advance of the oviginal plan.

Within the past three years 2,878 miles of metalling were completed, of which
1,080 miles were completed during the past year. These figures evidence the
sympathetic and practical consider ation which the Government has extended to
the primary industries of the Dominion in the direction of facilitating settlement
and production.

In addition to metalling operations, 1,596 miles of roads were formed or
reconstructed during the past three years, 531 miles having been completed in the
last financial year.

A considerable amount of bridging and culverting was also carried out during
the period under review, ecither by the Public W(nk% Department or by local
authorities under grants or subsidies from the Public Works Fund. The length
of bridging uompletvd for use totalled 13,504 lineal feet, compared with 10,710 lineal
feet in the previous year, while the length of culverting aggregated 66.884 ft.,
compared with 71,570 ft. in the previous year.

The net (Xp(‘ndltm(‘ on settlement and other roads for the year ended
31st March, 1939, amounted to £1,290,838. compared with £1.126,757 for the
preceding annual pon()d

[ find it necessary to vefer briefly to the financial position of County Couneils,
which are the local governing bodies most directly associated with rural roading
problems. [t s pl(*thU to be able to vecord that, generally spmkmu these
authorities exercise a broad outlook when reviewing roading needs in their respective
territories.  In some cases, however, it appear 1hx1 (()H\Id(‘ ations ariging from
the riding system of finance influence to a l(unv (\f(‘nt, the expenditure programme
rather tlmn the degree ol urgency of work. There are indications that local- body
opinion to-day is recognizing that improved transport conditions have pnurl( ally
climinated plmly l()(ahmd mt(‘r(‘sl,., and that the reading schemes must be dealt
with as they affect the district as a WhOl(‘

Compared with other recent years, the past year was comparatively free from
flood damage of any major charac tm, and there were only a few occasions when
County Councils applied for financial assistance.  Several local authorities were
faced with the repairing of damage sustained in the eariy months of the last
calendar year, and for this reason were unable to devote s much attention to the
metalling of settlement roads as otherwise would have been the case.

In addition to roadimg  for settlement purposes, construction work was
continued throughout the past year on a number of important arterial and tourist
routes, and satisfactory progress was recorded.

The following is a brief description of some of the major projects under
construction within the period covered by this report : —

Two large works in the North Auvckland and Auckland  districts  were
completed-—-namely. the  Brynderwyn-Waipu  Deviation,  which  provides an
alternative and more divect route lor trafhe between Whangarelr and Auckland,
and the Waitakere Scenic Drive just out of Auckland CUity.

(food progress was made with the reconstruction of the arterial road between
Rotorua and Lake Waikaremoana, the improving of the Waiouru to Tokaanu Road,
and the construction of the new road connection between Taumarunui and Tokaanu,

Work was well advanced in respect of the reconstruction of roads in order to
improve access to Wellington. The Western Hutt Road between Melling and
Silverstream, including the crection of a modern bridge over the Hutt River, was
completed and opcncd to traffic, and, with the exception of reinforced-concrete
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bridges, which are under construction, the improvements to the Haywards-

Pahautanui Road were completed.  The major deviation following the coastal

route between Phmmeiton and Packalariki was well advanced and should be

opened for traflic prior to the commencoment of the Centennial celebrations.
The remaining section of the Hummit Road along the Port Hills at Christehureh,
comprising the length between Dyer’s Pass and Gebbie’s Pass, was completed and
opened to traffic. This portion of road has since been declared a main hichway
and a secaled surface provided.  Work s proceeding vigorously on the extension
of the Main South Road, which will open up the whole of the southern portion of

Westland district.  When completed this road will conneet near the mouth of the

aast Biver with the road over the Hoast Pass and form a direct traflic connection
to the Otago District.  The construction of the new road over the Pass is proceeding
from the Otago side, and formation has been carvied out over the main divide into
the Westland district.

Construction work on the road from lollyford to lake McKerrow was
continued throughout the year.

A review of the expenditure on roading generally over the last twenty-six years
18 illustrated by the graph hereunder -
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FRRIGATTON AND WATER-SUPPLY.

Trrigation i considered one of the most important developmental works being
sarried out by the Government.

In Otaco there are now thirteen schemes in operation, commanding an area
of 63,000 acres, of which 50,000 acres are regularly irrigated and last year the
revenue received from the sales of water was £25,980, as against £24,100 the
previous year.

No new work was tndertaken m Otago as the schemes investigated did not
show sufficient promise to justify proceeding with them. This condition is due
to the necessity for expansive conservation of water in dams or the high cost of
pumping water to higher altitudes.

[n Canterbury there are two schemes in operation, commanding 17,403 acres,
of which 2,491 acres were rrigated last scason, and £334 revenue was obtained.

The irrigating scason both in Otago and Canterbury was noted for the
unprecedently wet weather conditions that obtained until the middle of January,
and the exeeptionally dry conditions that then set in and persisted until the end
of June. The effeet of this uncommon season was to delay the demand for water
until the season was half over, thus leaving many of the irrigators unprepared for
the drought that followed. This adversely affected the revenue on the schemes
which suppliecd water on demand -namely, the Omakan Scheme in Otago and the
Redelif? dnd Levels Sehemes in Canterbury.

The year’s construction activity was confined to Canterbury on schemes which
will derive their water-supply  from  the Rangitata River. It was found in
Canterbury that the main rivers provided the most reliable source of water-supply
on account of possessing large golaciers at therr sources, which act as natural
storage reservoirs which let the water down during hot north-westerly winds, when
it 18 most required.  For this reason schemes of considerable magnitude must be
undertaken at one time.
> The area in the Ashburton County between the Rangitata and Rakaia Rivers

proved the most promising one to start on, and this entailed the authorization of
the large supply race known as the Rangitata Diversion Race.
T~ This race is 42 miles long, and, besides supplying 1,000 cusecs of water for the
irrigation of 234,000 acres of tand, 1t 15 also capable of generating 30,000 horse-power
of clectric cnergy during the winter months, when the water is not required for
irrigating the land.

The construction of this race 18 being vigorously proceeded with ; cighteen
large mechanical plant units arve bemg worked three shifts each day, moving
125,000 cubic yardg of excavation per month, and to date about one- half of the
3,000,000 cubic vards of earthwork contained mm the work is completed. Other
features of the main race construction comprise a large concrete headworks and
regulator, a 12-ft.-diameter reinforced-conerete syphon 8,700 ft. long, and six 11-ft.-
diameter reinforced-conerete syphons to carey the race under the Ashburton and
Hinds Rivers and their tributaries.

The turbine and generating set for the electric-power development have been
ordered, and the race and power development 1s scheduled to be completed by
the winter of 1941,

Conemrrent with the construction of the Rangitata Race, two large irrigation
schemes—mnamely, the Mayfield Hinds scheme 54,000 acres, and the Ashburton-—
Lyndharst  scheme 34.000 acres -are proceeding, and are scheduled to be ready
when the main race 1 completed.  These schemes also entail the removal of large
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quantities of earthwork, and work 15 proceeding at the rate of 25,000 cubie yards
per month on cach scheme.

Three other schemes will follow in due course to complete the programme to
be supplied from the Rangitata Race.

Besides the excavation of the races, the works on the irrigation schemes in hand
entail the construction of thousands of concrete structures for regulating the flow
of water and providing crossings over the races, and to date about nine hundred
of these structures have been built.

The whole of the irrigation works are fully mechanized and 50 large-power units
and their accessory plant ave used on this work.

This large equipment of earth-moving plant has necessitated the establishment
of a large workshop at Temuka, which is used night and day on the maintenance
of the plant. The machines installed in the workshop are capable of doing any
repair-work at short notice, and sixty-five men are employed on this phase of the
work.

It has been proved that workmen who have been trained in the workshop are
capable of turning out parts that arc superior to the original parts, and at cheaper
cost, 80 that an annual saving on the maintenance is estimated at £25,000.

The planning and carrying out of these works will be of great assistance to
Canterbury, where progress has always been retarded through the uncertainty of
rainfall during the growing scason, and in the past very large losses have been
sustained through drought conditions causing failure of crops and limiting the stock-
carrying capacity of the land to less than one sheep per acre.

Tixperimental work carried out during the last three years has conclusively
proved that, with irrigation, crop losses can be entirely avoided, and the grass
pasture can be maintained to enable the land to carry six ewes per acre.  Kxperiments
in growing sugar bect and other root crops also show very promising results.

The Downlands Water-supply Scheme is another developmental work being
constructed mm South Canterbury.  The scheme i1s planned to supply domestic and
stock water over an area of 153,000 acres situated 1n the Levels, Waimate,
Mackenzie, and Geraldine Counties, near Timaru.

The work has been in progress for eighteen months, and involves the laying
of over 800 miles of water piping and the construction of several large storage
reservoirs.  The work s fully mechanized, the larger pipes being laid in trenches
excavated by a large trenching-machine, whilst the smaller sizes are pulled into the
ground by large tractors Ieaving them 18 in. helow the ground without disturbing
the surface for farming.  The delivery of piping has now reached 60 per cent. of the
total requirements, the intake is completed, three reservoirs have been excavated
ready for conereting, and pipe-laying has reached a stage where it is expected that
90,000 acres will receive a supply in nine months’ time, other large arcas following
in quick succession,

The following graph shows the growth of irrigation acres under Government
schemes in the last twenty years : —

iii *
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TOTAL AREA FOR WHICH IRRIGATION WATER IS AVAILABLE.
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PUBLIC BUILDINGN

The net expenditure for last year in the various classes of buildings was

£
General Government buildings .. .. - 807,644
Courthouses .. .. . .. . 34,868
Prison buildings and works .. .. .. 7,656
PPolice-stations .. .. . .. 77,745
Post and Telegraph lnu](lm% . . - 280,951
Mental Hospital buildings . . . 128,839
Health and Hospital institutions . . . . 88,099

;Li iue),()())
NEw DipArRTMENTAL BUILDINGS.

Steady pmwro,ss has been maintained in the dircetion of providing reasonable
accommodation for Government Departments.

During the year the ercotion of steel frames for new departmental buildings in
Auckland and Wellington was completed. Preparatory to arvanging contracts for
the remaining construction work, tenders for these buildings were mvited in due
course, but as 1t was deemed advisable to revise the specifications in order to reduce
the quantity of imported materials all offers were declined.  Subsequently fresh
tenders were obtained, and contracts have now been finalized m accordance with
the amended conditions.

The Government Life Insurance buildings i Wellington and Nelson were
practically completed. The new Government Buildings at Napier and a building
for the State Fire Insurance Department at Invercargill ave now in occupation, and
departmental buildings have been crected at Wairoa.

The strengthening of the Customs Building in Wellington was completed, and
the building for merly occupied by the Head Office of the Railways Department was
renovated to accommodate the fics adquarters staff of the Defence Services.

Towards the end of the year under review o disastrous five destroyed a large
building in Wellington which was within a few weeks of completion.  This
dccommod@tlon was l)omw erected to house the Social Sccurity l)vpartlnvnb, and, as
the Department was to function (L(,tw(lly at the close of the finuncial year, it became
a matter of extreme urgency to provide other office accommodation. The Govern-
ment therefore decided to proceed immediately with tihe ercotion of a new building
on another site, and for this purpose an area of raillway land in Aotea Quay was
quickly prepared by using mechanical plant and equipment.  Special arrangements
were made with a firm of contractors to expedite the construction of a new four-
storied building under departmental supervision, and the completed structure was
ready for occupation within a period of just over seven weeks.  This was a remark-
able achievement, and enabled the Government’s Social Security proposals to be
brought into operation in fulfibment of its original intentions.

COURTHOUSES.

A steady and sustained cffort is being made in connection with the programme
for replacing old and unsuitable courbhouss ses, but i this respeet there is a
considerable amount of work yet to be done.

The new courthouse at Blenheim was completed and opened during the year.
The building affords a very tine example of what is considered to be an .Lppmprla,te
type for our secondary courthouses.

Other courthouses completed since my last statement was presented include
those at Ashburton. Kaco, and Wataroa, whilst additions and alterations of a
minor naturc have been made in a number of other cases, including Levin,
Dargaville, and Lower Hutt.

Good progress is being made towards the provision of improved facilitics at
Whangarer and Invercargill, where new courthouses are being built.

The future programme is still a large one, and in this connection land for new
buildings has been acquired at Nelson, New Plymouth, Thames. and Omakau.
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New buildings have cither been approved or plans are under preparation for the
replacement, of existing buildings at Christechureh, Ruatoria, Thames, and Nelson.

Extensive alterations are under consideration for the Auckland Mgt rates’
Court and the Dunedin Court buildings. 1t is hoped that during the current year
it will be found possible to have the proposed alterations and extensions to the
Supreme and Magistrates” Courts, Wellington, commenced.  These are becoming
increasingly necessary in order that the nm(lujlm,tu and congested accommodation
at both Iead Office and the Courts may be improved.

AGRICULTURE.

In pursuance of the Government’s policy of providing better and inereased
facilities for rescarch the ercction of new laboratory buaildings at the Ruakura and
Wallaceville Animal Rescarch Stations was put in hand duri myg the past financial
year. It is anticipated that both buildings will be ready for occupation within the
carly future. The new laboratories (mbody modern ideas 1 lay-oul, and the
facilitics that will be available will he appreciated by officers whose work in the past
has been so greatly handicapped in this respect.  The Government is appreciative of
the fact that the accommodation and facilities at both stations are still somewhat
inadequate, and consideration 18 being given to the extent and nature of the
extensions that will be necessary at Ruakura to cope with the expansion of
investigations at that centre, and to the provision at Wallaceville of facilities for
the study of additional problems in animal discases and nutrition,

A commencement has also been made with a programme of work designed to
extend and modernize the staff and traimees quarters at Flock House, which a short
time ago was acquired by the Government. The work already undertaken
comprises the ercction of new stafl quarters, and the provision of a new kitchen and
dining-room, which will allow of the original Floek House building being remodelled
and converted into dormitories for the trainees, whose sleeping-quarters were far
from satisfactory for an mstitution of this kind.

Prisons.

There has been no  particularly large expenditure during the year, as
accommodation in general 1s at pu'.st nt suflicient for the needs of the De partmont
The programme of mechanization of industries has been continued, and progress
in this direction has resulted in the saving of much time, thus enabling the available
prison labour to be utilized to better advantage, vocationally as well as economically.

At the Hautu Prison Camp a much-needed clectrie-light installation is nearing
completion, and the provision of a water-supply to sbock- grazing paddocls has
proved of great value in lowering the losses of stock which were caused through
stock ]l(LV]Il(’ to search for a water-supply in the swamp. A water-supply for the
Rangipo l’rlson has also been completed.

The provision of new milking-plant at the Invercargill Borstal Institution has
been satisfactorily completed, and among other (om])l(‘r( d improvements at this
Institution may be mentioned  the ]aundr and dryimg-room, wool-shed, and
slanghterhouse.

At New Plymouth a further area of land adjacent to the prison has been
obtained, and this will prove of value for the grazing of stock and the growing of
vegetables.

The completion of further staff cottages at Paparua will give additional relief
in the problem of accommodation for married staff.

At the Waikeria Borstal Institution a mechanical spraymg-plant for orchard
purposes has been installed and 1s giving every satisfaction.

Povice-srarions.

The gross expenditure on police-stations during the year was £77.754, the
principal lfun% relating to the erection of the new police-station at Palmerston
North, which 1 nearing completion, and the purchase from the Wellington City
Council of additional land adjoming the site of police headguarters m \\(llmwton.

New police-stations were erected at Newmarket, Kllerslie, St. Clair (l)lumdm),
Linwood, Manaia, Matainui, Pleasant Point, and Moera, and an office was provided
at Tokaanu.
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Houses and land for use as police-stations were purchased at National Park,
Khandallah, and Northland, while sites for police-stations were acquired  ab
Whangarei, Mission Bay, St. Heliers Bay, Waihcke Island, Tamilton, Clive, New
Plymouth Levin, Packakariki, and Mount Cook (Wellington).

Plans are in course of preparation for o number of pohee buiddings which are
urgently required to replace structures that have ontlived therr us sefulness.  In
this connection the necessary provision is being made on the estiniates for the
current year.

Post anp TrLeGrarHE BUilbiNGs AND LAND.

During the last financial year the following post-oltice buildings were completed :
Avondale, Devonport, Grey Lynn, lnnwood, Little: River, Milton, St. Albans,
Sumner, and Tauranga. In addition, residences for Postmasters wore crocted at
Cambridge, Kaipara lats, Mangawcka, Poolburn, Waiau, and Wairon, and a
residence for the staff was provided at Te Teko.  Other l)m](im«m u)mplohd were
a line-depot and store building at Huntly ; a line-depot, store, and | (zmuv building
at Geraldine ; a hne-depot, store, garage, and worksliop building at mbmne;
a line-depot and battery building at Clyde ; line- (lupot; store, and garage buildings
at Amberley and Milton ; and garage bmldmw I)ovunpmw and Motueka,

Major additions and alterations were m(ul(\ to post-ollice buildings at New-
market, Parnell, Te Awamutu, Waimauku, Waitangi (Chatham ]hlwi](lb/, Walelicld,
and Wellesley Street (Auckland), and alterations and additions providing for
improved accommodation were made to the departmental buildings at Ashhurst,
Balfour, Christchurch (garage), Geraldine, Gore, Liyttelton, Mount Alhort 6, Packakariki,
Takaka, Taradale, Te¢ Akau, and W(ulswm h.

Several buildings and sites no longer required were disposed of during the
year. Post-office buildings at Linwood, Milton, and ®t. Albans were demolished
to make room for new buldings. Sites and additional Tand for departmental
purposes were acquired at twenty-four places.

At the end of the financial year, the following buildings were in course of
erection :  Christchurch (chief post- o[hm, first i,logl\), Dunedin (store  and
workshops) ;  Gisborne (automatic telephone exchange); Ilamilton (chief post-
office) ; Invercargill (chief post-oftice) ;  Mount Pleasant (automatic telephone
exchange) ; New Br iehton (automatic telephone exchange) ; Okaihau (Postimaster’s
residence) ; ()tomh(mtm (post-office and residence) ;. Wangani (chiet post-olfice) ;
Wellington (Office bmldmg and line-depot) ;  Whakatane (Ime-depot, store, and
garage).

Also in progress were large additions to the chief post-office buildings at
Auckland, Oamaru, and Palmerston North : additions to the post-office buildings
at Ellerslie, Huntly, Kaipara Flats, Okathau, Opotiki, Rangiwahia, and Walau ;
and additions to the automatic-telephone-exchange bulding at Mount Kden and
the store and garage building at Kaitaia.

MENTAL HOSPITALS.

The work of development and extension to Kingscat Mental Hospital has again
occupied a major portion of the programme. The hospital block, boiler-house,
laundry and workshops block have been completed. A Nurses” Home and two
villas for male patients are at present under (onsﬁ uction.

The water-supply at Tokanui bas been improved, and kifchens have been added
to many wards to provide improved service.

The erection of the new boiler-house at Porirua bas been completed and much
of the machinery has been installed. A residence for an Assistant Medical Officer
has been erected, a new bakehouse and butclier’s shop 1s in course of erection, and
considerable improvements to the general roading at Porirua have been carried out.

The new Nurses’ Home at wahatu 1s nearing completion and the erection
of a new laundry at Templeton (ompleted Kixtensive alberations have been carried
out in the main kitchen block at Sunnyside, and o new workshop biock 18 being
erected to replace the old building which was destroyed by fire.
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Two new villas wre in course of censtructicn ot [okitiks, and st Avekland
improvements have been made to kitchens.

Such services as water-supply, telephones, drainage, and fire-fighting appliances
have been renewed or extended as required.

HEALTH AND HOSPITAL INSTITUTTONS.

The new hospital for male patients at Queen Mary Hospital, Hanmer Springs,
has been practically completed, and proposals are in preparation for extensions
to the boiler-house and melr v and for a new masgsage and bathhouse block.

The contract for the erection of the new Dental Traming Chinie m Wellington
1s nearing completion, and the ercction of a hostel for dental nurses in fraining is
receiving consideration.

It 18 intended to provide facilities at the Mount Cook Public School, Wellington,
for the medical examination of school-children.

A dite is to be acquired at Auckland for the purpose of erecting o modern
Obstetric Hospital, and plans are l)mng prepared for the erection of a similar
hogpital at Christehureh, for which a site has already been obtained. l’rmisi(m I8
also being made for improvements at St. llelens THospitals at Wellington  and
Invercargill.

It 15 hoped that a commencement will be made this year with the erection of
a new sanatorium and bathhouse at Rotorua, and plans will be formulated as soon
as possible.

KDUCATION.

During the past vear the gross expenditure of capital funds on the ercetion of
school buildings, additions, and teachers” residences, and the purchase of sites,
amounted to £746,721.  This sum includes £19,643 provided by the Consolidated
IFand to meet the cost of relatively minor works.

The following table shows for the last four years the capital expenditure on
school buildings, additions, teachers’ residences and sites @ -

1935 -36. 1936-37. 193738, 193830,
£ £ £ £
Public schools .. .. o 87,908 FG2, %94 331,508 467,200
Iducation Board offices .. .. .. .. 3,850
Secondary schooly . .. .. 23 ﬁlh 24,087 H3, 924 he, 819
Technical schools . .. . 9<n L8306 97,740 32,568
Training colleges o . .. hl() 8,730 1,984 27,071
Native schools .. .. .. 3,399 12,172 34,180 39,632
University colleges . .. .. .. 3,022 39,086 58,710
Massey Agricultural ( ()’ivm' .. .. .. 5)5) ..
Child-welfare institutions .. .. 221 .. 351 ..
Special schools .. .. .. .. 2475 312 310
School for Deaf, Sumner .. .. .. .. 1,841 6,295
N.Z. Institute for the Blind .. .. .. .. .. 1,000
Kindergartens .. .. 38| 1,181
Refund portion purc hase mom*y wle of
Education Board offices .. .. .. .- . J,DUH
Gross total .. .. .o 180,004 1289, 744 64, 8HT7 73
IA“\(YOdltSln<Ud .. AR T 7,818 7,913 66 411

£131 407 £231,896 £H61, 994 ibhd,ot

ESTABLISHMENT OF AEZRODROMES AND SUBSIDIARY SERVICES.

Activities along this avenue of my Department’s operations continue to develop
and become mere diversified and widespread.  Whereas in 1935, development was
practically confined to the counstruction of some hall o dozen civil acrodromes

utilizing the maximum amount of manpower, to-dav operations cover intensive
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development of Air Force Stations, Civil Aolmlromm, Seaplane alighting arcas,
Seaplanc base at Auckland, and all facilities relating to Air routes, both internal
and overseas.  In all cases the most efficient and m:p(s([itious methods of construction
are being adopted and the contracting principle utilized where possible.

Local Awr Services : Internal Aiv Transport has continued to expand and
consolidate its position.  The only new service commencing during the year was Union
Airways’ extension from Auckland to Gishorne via Tauranga and Opotiki, but the
rearrangement of the Auckland=Dunedin main trunk service with a through calling
point at Wellington, has materially assisted to build up traflic. This ste: x,(ly wmw‘rh
of traffic and the increased importance of air transport is shown m the i.ollowmg
t&ble

! I
l ; l’asuougurs 1 freight. Madil.
Length | Distance |
Year ending. Air Lines|  flown i
(Miles). |~ (Miles). ‘Numbu ‘ P:;?ﬁ]:w " Pounds. Ton-miles.| Pounds. |Ton-miles.
\ i !
30th June, 1936 (half | 1,108 | 356,900 ‘ 10,490 ‘ L, 117,000 ‘ 15,590 725 1 26,300 l 1,969
year) | |
30th June, 1937 o 1066 18R, 947 L 26 61T ‘i 2,859,600 | 62,110 2,339 128,250 ‘ 10,050
30th June, 1933 - 1,669 1,662 2 997 ; DROE31 6,394,803 113,192 5,607 248,620 ‘ 21,551
30th June, 1439 o ./,Ulr 1,992,159 224,751 ‘ 1,034 332,648 ; 30, 63
[

6h, 143 \ 7,180,957

A feature of air service operations has been the regularity and safety that has
been achieved by the operating companies. and this shows that the acrodromes and
air route facilitics are being developed along sound lines.

The work on «ivil acrodrome and la,ndmg orounds at 30th June, 1939, may be
sumrarized as follows : -

Fields licensed . .. .. .. ..hY
Emergenoy fie i(ls ql\(Ll](Lbl(‘ .. .. .. .10
New ﬁel(ls initially hicensed .. .. 6
Ficlds removed from license register as not 1(\(11111((! or
unsatisfactory 1

Major construction work has been in hand (llmnw the year on 21
Fields alrcady licensed but under enlargement or improvement 16

New fields under development .. .. 16
Available emergency-landing grounds under nnpmvom(nt .2
New cmergency- landing grounds under (l(wvlo]nnent .. 4
Total numl\m of fields on which work was in hand . . 48
Fields maintained as Government emergency- l(mdmg ar ounds

or fields in remote localities .. .. .. .23
Licensed ficlds maintained pending handing over to local

authorities .. .. . .. .. .13

A number of new fields may be expected to come into initial use this coming
swnmer, and an extension of t,um]\ atr services and feeder services is (,/onhdnn’(ly
anticipated.  Investigations, surveys, and construction proposals liave been under-
taken in connection with many other possible aerodrome-sites with a view to their
development i the future either as licensed acrodromes to augment the network
serving air transport needs or as emergency-landing grounds.

My Department has continued to co-operate with the Post and Telegraph
Department in the provision of aeradio facilities to assist the safe and efficient
operation of internal air lines. Transmitting-stations have now been provided and
arc operating at fifteen uuodwmes, two Initially this vear. In addition, separate
aeradio-recetving and direction-finding stations are being provided at eleven centres.
All station buildings have heen erected, one station is operating, and the installation
of equipment ix in train ot the remamder. A radio approach beacon has been
provided at Taieri, Dunedin, and although not yet in regular use has been operating
experimentally.
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Overseas Awr Services = Flying-boais. This is a new activity that has been given
mereasing attention and mportance.  When 1t wax determined that the extension
of the England Austraha Air Service to New Zealand would eventuate during 1939,
immediate steps were taken to commence the development of the adopted flying-
boat: base at Mechanic’s Bay. Auckland. Ao adinmistiation bloek. workshops,
and technical buildings were erected, and are now occupied by technical staff.  In
addition, assistance is being rendered to provide berthing, mooring, and slipping
facilities, while a hangar to accommodate the Targe flying-hoats is being pmvul(d
at the R.N.Z.AN, _lmsc, [Hobsonville.

To assist the safe and smooth operation ol airerafi. over long, open ocean
spaces 1t has become necessary to provide entively new acradio fcilitios essentially
for the purpose. A subsidiary station has already been crected and equipped at
Awarua, Southland, while extensive dvvo]opnwm ol the new Musick  Memorial
Station at Hast Tamaki Head, Auckland, 15 well i hand. At the latter station
temporary buildings are being erected mitially, as time will not perintt. the completion
of the more extensive permanent buildings before the initial services commence.

In anticipation of and to prepare for possible future developments of aviation
in the Pacific my Department. equipped and despatched an expedition into the
Pacific to carry out preliminary surveys for landing-facilities.  Investigatory work
m this connection is proceeding.

A tompmmy aeradio and meteorological reporting-station has been maintained
and serviced at Raoul Island in the Kermadee Group, and arrangements are now
finalized for proceeding immediately with the establishment of the permanent station.

Royal New Zealand Adr Force FEstablistonent.  As o defence measure, special
urgency has been afforded to an extensive expansion programme for the Royal
New Zealand Air Force.  This bas necessitated the provision, at the carliest moment,
of increased accommodation- both residential and technical —at existing stations
and the provision of a number of entirely new stations.

The existing station at Hobsonville 18 being developed as an aireraft-repair
depot, and will cventually accommodate at least twice the personnel stationed
there a year ago.

The (xmeo advanced Flymg Traiming School at Wigram is being expanded
to train some four times as many p].l()tm and  airmen  as Imme],]y. while a
similar  Flying Training School is now  being provided at Woodbourne, near
Blenheim.  The development of the new operational station at Ohakea is now well
forward, and it will be occupied this coming summer and a similar station is under
construction at Whenuapai, near Auckland.

The construction of & wooden hangar at Taler1, Dunedin, 18 the commencenment
ol a small development scheme for Territorial Air Force traiming purposes in that
locality.

GIINKRAL.

Other avenues in relation to aviation and with which the Department is
associated are : CUompilation of the New Zealand Avwr Pilot; * Notices to Airmen
affecting Acrodromes ™ ; plotting of acradio direction-tinding maps ; aviation strip
maps ; “ollection and compilation of meteorological mfommhon; alr photography

and surveys; and the inspection of aerodromes for licensing purposes.

TELEGRAPH EXTENSION.

The expenditure on telegraph extension by the Post and Telegraph Department
during the past financial year in vespect of telephone, telegraph, and radio facilities
throughout ‘rhe Dominion amounted to £575,943, as against £312,260 for the year
ended the 31st March, 1938.

Turther improvements to the long-distance toll service were efiected during the
year by the establishment of an additional three-channel carvier-telephone system
between Wellinoton and Christehureh, The installation of this system, which g
being operated over the submarine coaxial telephone cable hetween Wellington and
Seddon and thence over one of the land-line circuits to Christehureh, has enabled
the Department to increase from nine to twelve the number of inter-Is sland telephone
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circuils.  Inereased facilities were also made a /;x,ilnva between Chrstehureh and
Dunedin by the establishment of two three-channel carrer systems which were
brought mto commission between those centres in l)u(;embm lagt.  One of the six
channels thus provided has been permanently connected through to Wellimgton to
aive o direct toll outlet between Wellington and Duncedin, and a more efficient service
between these two mmpertant centres is now assured.  Consequent upon the provision
of this Wellington Dunedin  direct-toll circuit, the twelve telephone channels
available across Cook Strait have been allocated as follows =

Wellington -Christchurch toll service .. R
Wellington Christchureh voice-frequency ’rviwr(xph service 1
Wellington-Dunedin toll service . . !
Wellington-Blenheim toll serviee 2
‘Wolhnﬂton -Blenheim voice-frequency tdoqmph service !
W(Hmo ton-Nelson toll service 1

12

As the toll and telegraph business expands additional carrier ((guipmont will be
installed to provide turther facilities over t,]w coaxial telephone cable for inter-Isiand
traffic.

A three-channel carrier system was brought into operation between Seddon
and Greymouth during the year, and the three channels have been extended to
Christchurch by way of Seddon Christehurcely eiecuits 1 order to provide temporary
toll facilitics belween Greymouth and Chrstchurch pending the rearrangement of
the toll and tefegraph lines via the Olira route necessitated by the enlivening of the
Canterbury Westland 66,000 volt transmission-line.

Other carrier sy ystems brought imto service during the year were as follows —

Wellington — Palmerston North @ One threc-channel system.
\Vollmwt()n New Plymouth : One three-channel system.
Auckland - New | lymounth @ One three-channel system.
Auckland Hamilton : One three-channel system.
Hamilton -Napier ;. One three-channel system.

Gisborne- Napier : One three-channel gystem.
Wellington -Napier @ One three-channel system.
Dunedin-Invercargill - Two three-channel systems.
Nelson Takaka : One single-channel system.
Dunedin-Cromwell : One single- channel gystenn.
Dunedin-Heriot : One single- “channel systeim.

Other improvements o the plant and equipment used i connection with the
toll and telegraph services include the installation of toll switchboards at a number
of exchanges, including impovtant extensions to the existing equipment at Auckland,
Hamilton, Palmerston Nmt[., and Wellington, the instaallation of specinl toll-swite hmw
equipment at Lower Hutt, and the laying of a special underground cable pmwduw
150 trunk lines between Napier and astings.  In ‘,1,(.1_(111/1()11, new outlets for toll
traflic were provided by the erection of additional aerial circuits between various
centres.

The first multi-channel voice-frequency telegrapl systems to be used in New
Zealand were established during the vear, the initial installations comprising a
three-channel system between ‘\V(’“lil“ ton and Christehorelh and an eight-channel
system betweenn Wellington and Blenhein, while further extensions are pending.
This system of atilizing careier-specel channels for telegrapbic communication
makes 1t possible to o}wmtv ap to eighteen two-way teleprinter or morse telegraph
channels over one carrier-speech « hannel,

The number of telephone connections continues to increase at a rapid rate,
the net gain in subseribers during the year totalling 9,755, compared with ()710
for the previous year. The grut ud total of ‘Lolopl.:mo stations in the Dominion on
the 31st March was 206,216, which 15 14,197 In excess of the previous year’s
figures.



D.—1. XXX

The following is o bricl sumiiary of the more important additions which have
been made to te l<plmm- exchange plant i order to pm\/l(]u for the steady demand
for exchange service and to improve the standard of service for existing subscribers

The laying or erecting of 81 miles of lead-covered cable containing 17,721
miles of wire for subscribers’ civcuits.

The laying of 324 miles of underground cable ducts.

The erection of 481 miles of pole-lime and 4.795 miles of open-acrial wire
for the connection of telephone-exchange subseribers’ stations.

The establishment of 85 public-call offices and pay-stations.

The reconstruction or partial reconstruction of open-aerial systenms at
large number of telephone-exchanges.

The provision of additional switching-apparatus at 34 exchanges.

The replacement of existing switchboards a8 exchanges.

The mstallation of branching multiple-switchboard  equipment  at the
Otorohanga Hxchange.

The provigion of an additional inter-oltice trunk cable  between  the
Auckland Central. Remmera, and Devonport Hxchanges.

Practically the whele of the equipment for the new automatic telephone
exchange at Napier bas now been received, and the installation work is being
proceceded with as rapidly as possible. Tt I8 expected that the cut-over of this
exchange to automatic wm!\mn will take vlace in December next.

An order was placed + October lagt for the supply of equipment for the new
automatic telephone exchange at Gisborne. The equipment is dae to arrive in the
Dominion towards the end of the year.

The extension cquipment for the St Albans avtomatic exchange and the
initial equipment for the two new sub-exchanges which are to be '“mb shed at
New  Brighton and  Mount asant ((‘ln'iwt('hur(:h) have now arrived i the
Dominion.  installation work s procecding at St Albans and will be commenced
at New Brighton and Monnt Pleasant ot an vuiv date. Mquipment for an
extension of the central exchange at Christehureh is under ovder and due to arrive
shortly.

Orders have been placed for the mitial cqupment for the establishrent o the
Auckland metropolitan arvea of new autonmatic exchanges wt St Heliers, Otahahu,
Mount Albert, and Avondale, and for extension cqmpmnnt to be mstalled at the
Devonvort, Takapuna, Onchunga, Mount Kden, Remuera, Ponsonby, and Auckland
Central automatic exchanges. Delivery of the equipment will be spread over a
period of three years, and it 1 probable that cighteen months or two years will elapse
before any appreciable portion of the uqulpmunt can be put into service.

Extension equipment has been received for the Dunedin main exchange and
for the Iamilton, Hastings, Hawera, Palmerston North, Masterton, Khandallah,
and Miramar automatic exchanges, while equipment, for the \\h(mgzucl Courtenay
Place, and Wellington Central (‘X(}I(HW(‘S is due n the near future.

At W cﬂm;;ton Radio the ()r(‘(,‘mon of six steel towers is being undertaken to
replace the wooden masts which were erected to support the new aerial system.
On completion of this work the existing tower will be dismantled.  Additional
transmitting-cquipment fas been installed at both Wellington Radio and Awarua
Radio to cope with the expanding services being |)uwulm by these stations. At
Awarua  Radio divection-finding  cquipment i b(\m” mstalled  to assist in the
navigation of aiveraft in the projected trans-Tasman air-serviee. This will work in
(()n]un(,tmn with similar u]mpm( nt bemg nstalled at the new radio-station which
is being established at Wast Tamaki (n(aa, Auckland) to cater adeqguately for the
requirements of the trans- l(mm(m air-scrvice in the matter of radio navigational
aids.  As o national memorial to the ];:‘t(\ Captain Musick and crew who perighed
i the “ Samoan Chpper 7 i dJanuary, 1938, while returning to N(w Zealand after
making the maugaral flight of the Aucklond  Honolulu A mail Nervie ¢, the site of
the new station will be known ws Musick Point, and the station will be named the
Mugick Memorial Station.
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To avord the maintenance of two radio stations m the same distriet, 1t is
proposed to transfer the services of Auckland Radio from the Chiel Post, Office
building, Auckland. to the Musick Point Station.

-

TOURIST AND HEALTIH RESORTS

The expenditure for the year ending 31st Marelr last was £24,552. as compared
with £23.159 for the previous year. The major portion of the expenditure during
last year was incurred on extensions to the 2otortia electrical system, pa rfu(blmiy
the reticilation of the Neakura and Horahora districts, additions to the Te Anau
[lotel and Lake House, Watkaremoana.

Much-needed nnpmvunonts were carried out to the roads and tracks in the
Rotorua district, and work in connection with the formation of the road to Scoria
Iflat, Tonearieo National Park, was advanced.

LANDS IMPROVEMENT.

Under this section work was continued m connection with the improvement and
control of rivers, reclamation of tidal-flats and sand-dune areas, and  drainage
schemes.

The clearing of several rivers h:m been undertolen, and {flooding has been
minimized as a result of the removal of willow-growth and other obstrictions,

Some of Hw major works were the clearing of the Hoteo and Mangaorongo
Rivers and the Taupirt Drainage Scheme o the Auckland District 5 the clearing
of the Mokauiti and Mokau Rivers in the Taumarunui District s the Ngaruroro river-
control scheme in the Napier District ;) the Kiramea River flood-control scheme in
the Greymouth District 5 and the Ashley River flood-contrel scheme in the Christ-
church District.  The extensive works in connection with the Ashley River were
completed and handed over to the Ashley River Trust for maintenance.  In
connection with proposed  Ruawal drainage  mprovements, a comprehensive
engineering investication was made and a scheme designed so that the project
could be congidered.  Investigations were also imade in vegpect of o number of rivers
in various districts, and {for which schemes of eontrol are under consideration.

Reclamation operations at the Hutt River estnary were completed, 92 acres
having been reclaimed.

In certain districts, particularly North Auckland and Auckland, sand-dune
reclamation was actively continued, large arcas of  marram-grass and lupin being
planted or sown.  Tree-planting has also been a feabure of the | iprovement work
carried out 1 sand-dune arcas.

SETTLEMENT OF UNEMPLOYED WORKIERS.

The development of land for small-farm settlement was continued during the
year, the work being undu“ ken partly by the Public Works l)vp(ntmont and
partly by the Lands and Surve y Department’s own land-development orqammtlon

The nmuember of men employed on the various sehemes increased from the previous
maximum of 1,324 to 1,646 in March, 1939, This increase was due to additional
areas being taken in lmnd, and at the 31st March a total of 1 18,435 acres was under
development.  The figure Tast year was 73,000 acres.

The stock carried on the new pastures laid down included 81,848 sheep,
7.227 dairy cattle, and 10,142 run cattle.

The gross ex pvndm“o during the year against this vote was £526,397.

PLANT AND MECHANICAL EQUIPMIENT.

Durmg the year under review the policy of utilizing mechanical eqaipment on
public works has been continited, and further purchases have been made of various
types of modern machines.  Generally speaking, it can be said that the amount
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of plant now on hand is reasonably sufficient for the scale of operations i progress,
but it will be necessary to ensure that rveplacement is effected ax circumstances
require.  In past years obsolete and depreciated plant has been kept m use too
long, presumably because of o desire to conserve capital outlay © but it s a false
cconomy o continue the operation of equipment which s incapable of giving
efficient service. I has been my constant aim to replace, as soon as the necessity
arose, any item of plant which had cutlived it real uselnlness and the wisdom of
this course 15 shown hy the low-cost operation and hieh outpnt of the mechanical
cquipment emploved on public works to-day. It s m.lv by this method that full
advantage can be tuken of the continued developments which are taking place year
by vear in the technieal design and mereased efficieney of manuvfacturing enterprises
throughout the world.

The types of machinery which have been obtained have been selected because
of their general utility value for New Zealand conditions.  For example, mechanized
units which have been acquired primarily for carth-moving in connection with the
construction of roads, raflways, acrodromes, and ivvigation projects can also be
operated successfully o the interests of defence, 1f necessary, or in the clearing of
land for settlement purposes.  In the event of a national emergeney, therefore, HIL
Department’s  mechanical  equipment would  be  readily available to undertake
promptly any special works which might be required.

An illustration, in a mimor way. of the value of suitable mechanical equipment in
a time of urgent ne cod was eiven i my Jast report i reference to the use of depart-
mental meL for vestoring communications imm((li;m]y after the extraordinary
flosding which occurred 1n “the Hawke’s Bay district in April, 1938.

[ Tiave felt it my duty to afford honot trable members and the public generally
the opportunity of seeing for themselves just what results can be accomplished by
the successful operation of efficient mechanical plant.  With this objective, T have
during the past year made special arrangements on several occagions to demonstrate
various machines operating under normal working-conditions.  The reconstruction
of the Ngahauranga Gorge section of highway near W ellington to the standard which
has been adopted could not have heen undertaken af jistifiable cost without the
use of mechanical plant, and that work 1s typieal of many other constructional
schemes 1n progress.

he efficiency of mechanized equipment depends verv largely indeed upon
adequate and continuous maemtenance.  In this connection the Department has
established up-to-date servicing and repair depots throughout the country where
any item of plant can be overhiauled and reconditioned.  An mpertant feature has
been the training off New Zealand operators for the various machines, and also the
training of mechanics who attend to the servieig of the plant. hoth in the field and
at the depots. An indication of the very satich actory work being done at these
repair-shops 18 scen in the fact that im many cases spoare parts are being made in
New Zealand at prices which compare favourably  wil oh imported spares.  In
addition, the time factor s of great importance, and the capacity to manufacture
essential gpares assists consider abiy towards the full-time operation of equipment.

HARBOUR-WORKR.

At Little Wonganui the constraction of a new wharl has heen deferred pending
developments at Karamea Harbour.  The present whart has been built up to
extend storage space for timber. At Westport the proposal formulated some years
ago to increasse the tidal capacity by dredgimg 3,000,000 cobie vards of material
from the lagoon has received the ap pmm‘l of the Government.  Tenders for a
shallow- (Jru,u“‘hf suction dredee have now been received and are under consideration.
During the pqsh vear groyne construction and improvements have heen ceffected
at ()w w’s Island, and the breakwaters have received attention.  Stone for hoth

of these works was obtained from a suitable quarry at Cape lmulwnwl

At Waitkawa, Southland, a slipway and winch for the use of local fishermen
have been constructed.
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LIGHTHOUSES.

The ercetion of radio beacon stations has progressed favourably during the
past year, due to the more rapid delivery of the apparatus from HEngland.  The
beacon at Cape (ampbol[ has been completed, the one at Stephens Island almost
completed, while at Cuvier and Moko Hinau Islands some heavy preliminary work
has been done.  Plans are under preparation for a radio beacon at Cape Reinga,
near Cape Maria Van Diemen.

Most of the lighthouse-stations have received attention during the year m the
way of repatrs and mamtenance.  Particular attention has been given to the
mgtallation of suitable tramways and winches to facilitate the unloading of
stores, &e., at the lighthouse-stations which are somewhat maccessible.

The French Pass light which was damaged some years ago as a result of a
collision by a vessel has been repaired and strengthened. This work necessitated
the working of short shifts due to fidal conditions.

NATIVE-LAND SETTLEMENT.

The net expenditure from the Public Works Fund for the year under review

was £493,695, as compared with £254.827 for the previous ye: The gross
expenditure this year was £1,166,103, as against £814.135 last year. Fho difference
between the sross expenditure and the net capital expendifure this year viz.,

£672,408—1s mptmunwd by grants from the Hmployment Promotion  Fund,
£415,000, and farm veceipts from Native lands i course of development and
sebtlement totalling £257 408.

With the (*\(/epmon of £24,972 expended under the Native Iousing Act,
1935 (an additional amount of L“:LS 011 disbursed from the Special Housing Fund
18 reflected in the Native Trustee’s A((mmt) the above figures u*pn-sont (\Xpomhtmo

the development, settlement, cultivation, and immmwment of Native lands,
and the progress achieved in regard to these activities is indicated wm the following
statement, which shows the position at 31st March, 1939 —

Area gazetted for development (acres) . .. 841,000
Area undm development (acres) . .. .. 255,000
Individual settlers establishoed .. .. .. 1 ,1«){)()
Labourers employed .. . . .. 3,000
Dependants (excluding settlers and fabourers). S 17,000
Houses crected to date (total) .. .. .. 1,088
Live-stock tallies—

Dairy stock .. . . . .. 56,500

Run sheep .. . .. - .. 22,500

Sheep . . . .. .. 136,000
Receipts for year—- £

Butterfat (Department’s proportion only,

40 per cent.) . . o 116,360

Wool . . . o 34,394

Lave-stock .. . .. .. 91,546

Sundries . . . oo 15,178 K

BT, 408

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 Afiairs and controlled by the
Native Department. A full report dealing with the operations of the Board, and
the polhicy adopted to encourage and assist the Maori people in their establishment
as self-supporting meinbers of the communty, is contained in parliamentary
report (1.—-10.






D.—1.

Viesw Towards Wancanno VALLey .

TURAKINA-OKOIA RATLWAY DEVIATION,

rooand Sy 30 rr. PLATE-GIBDER SPANS.

Watraoa River DBrincie. NIve 60

GISBORNE-NAPIER RATLWAY.



Watkoura Texsun, Nowrimr 198D, Vikw STT0WING STAGES
o Consrruerion:  Trvsuziye I BACKGROUND ;
Stk Formwork in Moo Thsrasers, anp Fintsuen
Lawep Towwen vy Foruarou o,

Warao="Tikrwuara Touxzen, Sovrn Face, VIiEw S1L0ws
TrvprriNGg AN MecraNican, MUcKk-senrarin.

GISBORNE-NAPIKER RATLWAY.



SR S
e

A i !fng;: L

Linve-orossing KomnNamon, Oversrinais, 10y, 49 ¢ir. Ranway [forMarion 1N

Usi as Tevrorany [Roab.

GISBORNE-NAPIKR RAITLWAY.

Burnren River Brinar,  Six 100 e, anp Oxe 30 70, PLATE-GIRDER SPANS,

WESTPORT-INANGAHUA RATLWAY.



Casoapt (Cnerk Bromae. Five 80 wr. axp Ok 40 @r. Prare-cigper  SPANS ON
71 cnarns Ranies Cunvi,

Reonvonn (herk Drinagr. REINFORCED-CONCRETE  DALLASTED Dok CONSTRUCTION.
Onie SO s Aror Sean ann Troren 40 e Spaxs,

WESTPORT-INANGAHUA RATILWAY,



TTunparig STAToN Yard ann CAM DS,

Huxpansr Susway.  REINFORCED-CONCRITE DBALLASTID Diex CoNSIRUCTioN,

Torie 30 v, ek SPaNs, vor RAtway LoADING,

SOUTHT ISLAND MAIN TRUNK RALLWAY,



D. 1.

Conway River Brinae.,  SixrseN 40 wre Prare-ciroier SPANS.

Tones 49 er. RN PORCED-CONCRETE SNPANS.

Micks Cruerik BrinGn,

SOUTIT ISLAND MAIN TRUNK RATEAWAY.




TAHEREROA SUBSTATION, ARAPUNT SCHEMI.
NORTH ISLAND ELECTRIC-POWRR S TSTHAL



D.--1.

ArNonb Riven Scnene: Kawara Daa, Spowine Wonk ix Haxn,

Niw Transrorymier Bank, (Gork SUBSTATION.

SOUTH ISLAND BLECTRIC-POWER SYSTEM.



D1,

Wanaarenmoana MatN Devenorment: No. 3 PIPH-LING NEARLY COMPLITRD,

NORTIN ISLAND ELECTRIC-POWER SYSTIM.

Vicw sHowiINGg GROY NI,

ASHLEY RIVIER CONTROL SCHIOM I



D1,

PARTLY-CONSTRUCTED Sea-wALL: Stora or Tdrn January, 1939,

\'TH‘]\\' LOOKING NORTIL ALONG A LeNGTIE OF Tl FINTSITED SEA-WALLL

PLIMMBERTON-PAKKARNARINT ROAD.




D—1.

MANGABRAKAU Brinci axp MBANKMENT OVER TIDAL ARM 1 Nuw Roap CONSTRUCTION.

PAKAWAU 1O MANGARAKAU] NEKLSON DINTRICT.

Jacrsons Bay Wianr: Sourn Westoann,  ROAD-FORMATION IN BACKGROUND,



D.—1.

Wiz ok ““ Dror ”” vor ApsorrTioN or [NerGY AND VELOCITY-CONTROL.
Caraciry: L00O Cupie Fuwr or WarTer per SECOND.

BENCIL BEING FORMED BY ANGLEDOZER, Seriey Hobs Porrron.
b

RANGITATA DIVERSION RACE.



oW
Parsvant Muasuring Frose ox Diviersion Raci: Disciacae, 80 Cuskes.

LICVIGLS PLAIN TRRIGATTION  SCHTGM .

Dowxs Warur-sureny Scoeaie, Tivarc. Avcn Dane ano Intass Wokks ar
TrNncawar Gorae,

CANTERBURY IRRIGATION SCHEM .



Manvia River Brman A WILLISCROET. Kocnr 44w, RN PORCKED-CONCRETE
Gioenr Neans, 10w, Roanpway,
SPRINGLANDS JUNCTION TO MATARKITAKD ROAD.

R —————

Vinw SHOWING HREeCTIoN or Tk Fimsr o Six [anio Townrs,
LW Srarton, Mount Frako, WeLLINGTON.
POST AND TELEGIRAPLL DEPARTMIGNT.



D.—1.

Nuw GoverNment Bummsas, Jean Bavren Prace, Avcknaxn,

Prant Resesarcir Buimoing, Mount Areierr, AUCKLAND.



N—1.

SOCIAL Secenity Buinping, WELLINGTON.

Dunran Cuinee, Wimnrs Struwr, WELLINGTON.



D1,

COVERNMENT

5

New Governyient Bunomes, Naviig,

GoverNmexT Fare Insuravcs Buinoinag, NELSON.



ANY MOV IVAVANTHA NOLLVLS IVZNd

COTALI-ONINT] ONTTTHALT XO MU0\ U0J dITIINESSY LNV




Mairx Srore No, 1.

Awtian View or Parr or Wiaram Arnrobroyie 2nowind Houosing
ACCOMMODATION ATRBA.

RNZAF. FLYING TRAINING SCHOOT, WIGRAM




No. 1 Maix Concrerr Havcear. FronT uxbper CONSTRUCTION.

No. 1T Maix Hancar,  ApaniNmrearion Buinbing o Backarousn; Farnspworis
prING Aoved o Posrrion i Noo 2 Hasaan.

RNZA STATION, OHAKIKA,



Coareraren Havear, RNZLA Srariox, Hossonvinne,

Hancar uxner Coxsrruerion, RINZA, TS Wianan.
b

THKMPORARY TIMBIR HANGARN.



D. 1.

s

Mucranical, Roorer aparren vror Consrrucrtion o Mok Drarxs. (Insir:
Dizran, or Mo ann MousmiNg)

TIMARU AKRODRONMIL

FIXTENSTONS UNDER CoNsTroerion,

GREYMOUTH AKRODROME,



Auran, Piroro noosing pown Honnyrorn Vanbey,

HOLEYFORD-OKURE ROAD,






' uo1Ras (g o\ mmoé
G 3@5,::
PUY UOLEDII] 03 PAIIosURIl mou u.:u,:ovoadH spuej .Z?.z UCGIIBBLLIL GO popuddxa gs

Y <151 44 puw uoneSuuy mpun papuadxe Apnorsaad oo‘eIlE sop! TH 3 Z€ UOHMDAE ‘ge6T 90V Trsodsi(] SPURTT 10410 DU 2419837 J8pun @oﬁ:um RREFCF SOPOPUL  TCE UOT)
. 19 douruly JLrpun papusdxs GOCE1F sopnpauy i "eZ6T IOV _‘:mEiJ:}< UYL PURT SATRN PUR JUSTRUIWY PUBT 8Ly M1 01 wonwos m@pun popusdse goetEs sopnpuy +
[~ .»;LEM puRipriy 03 pred OOQCTF SIPNPUY  SIUN0DDY JUSUD F.EEH s{vaqier .z:m ARRING DIRNBUR-TSISHI0 /w Amsmaaoxliuy proy] pur Sraniei] 1IN U0 aaiipuadxo apnpaur jot

"sTR10,

07 99uRUL] Ispun papuedXe ¥l sopnieul ,
$38}) SPROY Iepun papu[ourl pue popuadxs (g6°00EF opnpoui juu sdop :N[ddns-aszeyy ﬂ:m UG BHTII] O1 PALISISURIT MO ULl §
notadxd £Zrf0F ¢

TR0 & purt Al F @ RSN
13 doapun ZC;
b

DN MOU ‘ST

w_ 298 U0

s
BB

T
{e mdﬂdﬂw SMIO AL OTIqu g Ul DI AT

I8N

STeIVT,

pun T UOTIINUISUOT ) ) i

PUNF TWOTIINIGSUOT)

“unoany’ s{RMUSI[H UIR[Y 0] 1oJRUBLY, . onncecst Ik JUNOLNY SARMUSIH UTR]{ 01 IoJsueiy,
esL : CXITOET'S RFCITL ’ CeT EET'R
S —_ — — — —_—— - —_ Juaw
sdopaoap-oun pue uonwIo(dNa-[Bo) . : jorop-ourm  pue  uoryeiofdxo-Teo)
sEunds [RULIaq], : o - sBunds [ewIa
H1AI08 310dSURLY I0J0TT : [ -+ 9014308 Jrodsuuay 1030T¢
SPURT 2ATTY U0 03By 9* Q¢ o e SPURL 3AT}BN] WO $23Y]
‘punjy Suryuis puw ZEEM M0csia o ' puny SuT{Uls pue 183Id3UT
"2IDTATON PUV [RLIIIRW ‘JUR[J 9597881 e QgH - SOOTAIIS PUR JBIIIIRTU “JUR[J
UPHOT SIWRY T, U0 SYIOM SUIpry GCRIRTE e : GERTST SPOYP[OF SIWEYJ, U0 SYIOM JUIpty
Burmmwa jo juewidopaan@  ; cegogs i o o PeeRTOER o ++ Bururw Jo quotadoppas(
VAW 1 S/F6RECT o SSF «awm..ﬁ TeCIL o CFOTOF 1 o o o 9IU(T
‘spue] 9aneN Jo osvydIng 1 FEOFCO°C o FIOFEO°C o FEOFCO'C o T Spue[ 9AnIeN JO 9SBYDNING
WO RISTIW T 199°C18°E o [09°Z1E°¢ {01 o s o s o BISTIUTU]

— £)UN0IIE PISOL)

-—1 SJUN022¥ 1av0])

— FOV66L ‘FET FLO'BEE OBETTLTFET 1 s0E'FE LEDTEOZ"6 ﬁ 19¢°280° ¢l
"D WIAT1AE PUBY IATIBN 0T 191 t9LoTFC CTNIST T 186°¢ ¢69°E6T L1L°669 . T JUATUAT}I08 PUBY JATVEY
-ofeurerp puel dureny . §80°€0T 08 600° &01 Po86STT fog‘c €8E°007 - n _ ofeurerp pue| duresy
o saoIOn posopdwaun JOo JUIWOINY | E9IEF 1 18L°6 168 TTF' T ; o ¥89°47¢ LOT7 L9071 © [y swaxuom pasfojdweun Jo TUSTIS)I0Y
$120891 YJ[e9Y] PUB JSUNOY, | 6ZE FSL €69°C @m 9°18L, | o TEC T T80 LCL T "7 $37083I Y3[RSY PUR ISLMOT,
GLR60E°T c0¥° 91 LOFS :r..“ POCTEY Lm FE1 €06°791°1 v o [lyusrresozdurr spuery
§addns-zaren pue woneSmIr  ¢zgioLe‘y 9L2°0C GHE<0Ce” S 18F ‘¥91 006°¢8¢° 1 - §41ddns-10y84 pue ORIy
*SQOUDIIP SPOULJOP INOq
InOIeY pue ‘SII0M-IN0QIBY f%:oﬁ:wﬁ FEL6OE°T fathall ¢ clEisoge’l 00¢ 0esge CERTEET 1By v:m ‘SYI0M-INOQIBY  ‘SISNOYIYSTT
“SUROT DUISTRI JO S9sUd¥X pu® §9518Y)) L0E°RZ8 e = 18°8ERE , .. .. LOSRER € sURO] SUtstel Jo sosuadxe pue sagrer))
“reyusmaedag €9 F09°€E 661°8 CeFi96Ce AA 160° Em eosee o . feyusredaq
. sydesdoeL  0zEiEss el 98L CT FEOOLEEL | N F16°0LG -o0e9loogtEr B o Sqdeasopy,
trsBurpping otqng LT9° 68691 016°¢61 LILTCFTOT 1687 €1 s1e 081’ 08¢ 8L6°ET .. " ©* isSuippmg orgng
1-sproyg 698°16%°9¢ OFLFIT 6c1°L1879C 89 8€8°062°1 6CE°970°CT : a n " dspeoy
x'sfenrey €0z 968°€9 . 998°F8 6EETTIR €9 o €80°86L°¢ 9¢T 10709 T .. sSAvuyrey
3 ¥ j F , 3 ¥ ¥
: | . ot 1810
PN g g | 05 TSI sawex snowaia go UL Gyt P s ey
R0 m.z:%%wmmnm 195 wo m_wE:mﬁMEAﬁ ¢ emmyrpuedxmy joN | 10 annoo.u% uo mﬂ:_wmw w:;wBE 8101TpURdXT 105 HIOA
18207, 18307, i SOTI8A008Y m:zﬁw:wmmﬂ e10L
I

"HLV(] LVHI XO SAILITIIVITT HHL ANV

‘6861 ‘HOUVIY ISTE OL (INNODOY SESOd¥AJ TVHENHED)) AXA SNM0A\ OITdnJ 40 I10
I 'ON 3719Vl

SHOIAYAY HEHLIO ANV SMIOA\ 2ITd0d NO HUALIONHIXG[ TVLOT, HHIL

ONIMOBS

a1 1o papusdis ,:,::yCE o
1 aaed pun g—crgr o

Pt
-

=T
(RS

LIST IO 11

‘S[re3eq
Sutureiuwor
|[ey,

Jj0

Jsqun N

JIVINKAG

1--D. 1.



¢ abod uo p

anunuo;)| cpuouvaorduy spuer,, sse[o ojeredos zepun pepnpul 00T 03 Juenbosqns omypusdzo sAPNIOXY

D B8OCIT ) ! , ,
0¥¢ Cz9  TFO8CC  T99°TE6  FBTLCE  60FLIL ¢ LE9TIC  IS6°06C | 8OF0EE | 6LE'6¥C  I19°S61  €€6°GIc  IEOTIF'E - . . *+ uorsuejxy qdeiSop],
9¢ 4D CEE 4D o s , . . e 4D [ 6 4 L8 4D - L8 4D €96°T190'E v Tt seseyoIng pueT (B0,

. .« . . .. .. ﬁ . v M i s Ommmﬂmﬁ. .t T .. uﬁdOOUAu mumdﬂo.uzmm m@ﬁ‘m_‘H Qbmadz
9¢ 4D cge 4. : " e " ¢ D68 D L8 4D " PAe ) e86°69¢° T - . ° Spuw’] 9ATjEN JO oseyaIng
08T "4D 0I€°2 40 ' S8L°T 40 1§ 40| 909°T 40 §00°L 40 000°T1 40 EFG'9 4D

o °t o o €981 6 4y 081°G ec1‘c L1l Sf¢ LG F10°968 o o o e Suruily jo juewdoleasgy
86LFOL  LFICLLG  SIS€9C  Z6P‘000  6%0°PSL  ZOLLPY  296°E€9C - €Z8‘SEC  606°L88  wLn'Gge - EFOCST 00TST9ETT ¢ v e . sproy ‘[BI0,

v o , . e o e o . . o 0£6 ‘008 ﬁ o o v #1UN000Y Justuasoidwy spuery

.. c b . .- .- e . e ez0o1 e L1auoog reangeN pue sfunrdg eurey, Jo quswudoross(y
L9F 4D i
08€‘3 082°G $¢6°¢ ceL‘e L98°C 088 ‘P 92 11 3e0 ‘Tt ot g1 981 ¥ 2169 IFRTS90°T T .. e * *SplegpIoY) wo speoy
50 ae .. .. .. .. .. .. .. .. N .. .. e .. $IDINS SULLPIN(Q 0} §80008 9418 0) speoy
OFE 4D ISE 40 OIS'P 4D I8¢ O 881 D FFG 4D 6T 4D IS 4D 466 4O 009 40D
€98°699 - B68°GLS . F6OFOC | 896°609  OLE°TGL  9CT'EFY  C68°GLL  FESLES 188°122  N8L‘8ZT  Q0g‘eL8e - o . S93pLIg puE SPEROY SUOSUR[[SOSIY

153 ﬁ ,\\ —:sproy
s .. ' e . . e i i .. v o o , 000°0eT e o sreploqpuog Aes[rey] pue[ply 03 juswied
669°T 40 PG40 CGL8°9I 4D FEGTLEw) LOI'T 4D L IAI'E ) I9L 4D $8F MDD 96I'GOI4D FZE'F 4D OIT 4O , 3
TGS IFI‘T LOS‘OSPT PIO°S86°T 6TLRLS‘T SIPOLLT 698°0TI G 00 SET'E O9F‘COL‘T uP9 $FL  €T6°L8E - ILL'96F  T00°9TL€E . v t v Tt sdeaqiey
86455 4D 5 4 m Pe8 6 4D " ISP ST ™40 ) -
gL '6F L€6°9¢ 13G° 98 C66° LTl | LOF‘CH 181°8¢ eIg eR gafgeee SII'3¢ | 616°CE 0e9°11 Z8C 091 o o e *+ Addns-zeepy puv UouESLLY
SEC LI 0. SFESCE 4D 62T 4D PET 4D 69 40 L TEI 4D GGG 40 0%3‘9 6 BIL‘F "4 &99°C 40 .
1C6°06T : 998°CTT | 962°93T 19geflel : oPPIOTT | LOE'TIT  G00'S3T | 083°EFT  LLOTIZL ~ oTP'GTL  &06°LEL ~ Le9'¥61°L @ . t ©r pesuetrede(y ‘syaoyy orgng
— : . , , W
eFF 4D 51 40! L92°14D 0P 4D ‘ ! , R
Le1'Ly SI6°PST  T1@C°L0T ~ €C2°981  009°TH 119°06 QECLFE L 908CL 4D I95°E9 4D SIOEIED  90R°E crgieeg‘s o T . ° ** uoryRISIUITY
3 5 3 F 3 ki 3 3 3 & 3 F
‘RG-L261 T25986T "OE-CohT ‘GE—FGE6T ‘$G-8G6T "€c—6e61 e TE6T ‘T6—0761 ‘06-6161 ‘6T-816T ‘T-LT6T ‘LT61 ‘HOTBIY !
- - . - - ,mg:%mvmrwwmd I s5901a18¢ jo nonrdirose(g
eantipuadxy 19X (%10,

D.—1.

-onnpuadxo jo worgonpes up parjdds pre-ur-$3d19091 10 s1e9A SNOrAsdd JO $9ITAIOS JO JUNONOT UO SILIOA0DAI I0TJI0 dde 4 ,, 4q paxgedd ‘sorjvyl wi =I5y o —'g"N
'6E—QERT O3 QT~LT6T &,,H.ADOOO% SIs0dun g ‘HA.JHNZM«UJ aNag S¥T0A\ 01791 g IO 1IN0 FYNTIANILXH XTIVE L IIN wﬂﬂ'erQm
‘REVININAS TVHHENHD
'c 'ON 371gvli



3

*658[0 juewosoidw] spue] Jopun pepn[oul L[snoladid LZL‘9F SOPUAUT «

; 44 40
PE9°9L8°2T FF6‘CLC  003‘GI€  EIC'GEE  0S€C6T  €€6°CCT  OOI‘FFI  666°66 8L6°6F%  9CL'6TF  £8¢PF6C  FIPPE9 . . < *+ uowueyxy ydeisere]
IS8 TTF T ¥S9°FFE  CO9°01E  910°C6 CPEIST  608°%8E - 60I1°GLT ~ £BL'SII e : ' o ‘e v ° s10q10 M4 pedojdmoeny) Jo juawoIIOg
ﬂNOnuﬂ.WO»N W .. ) MNNnA ..&Q .. .. . .. -'- .. . mem‘wﬁﬂogm ﬁgﬁg nﬁdaOr‘h
086°16¥ o e e : : e o v " e o e e o ** qUnooOY 95BYLINJ SPUBT OAIJBN
i | |
¥F0°G0C 1 x .. .. - 214l ) .. .. .. . .. .. .. .. .. SpURT OAlJEN JO SFEYOINJ
_ _ | i
TFL'T 4D 2L 4D §FL 4D ¢ ) 092 4D 093 4H 092 4D
FIL6.8 .. . .. .. .. .- .. .. : .. .. . .- . .. ..mﬂnﬁﬁ.«o,uaoamoﬂcboa
6CT°LIE 0z OLL°06G°T FOC'QZTT 8¥G°CI6  LTZIFFP  GOI'ILE  93g6Cg  88E°C6E  OFD°TRO°T 0C0°CLP'1 €6F‘090°T LF¥Z‘ges  °° . s s speoy 12100,
086 °00¢ . .. ' . . . . . .. . s . .- *+ qunoooy anmawboHQEH Spue]
2091 e . i . i e o o i i *+ Aroueog reangs) puw sdunrdg rewmeyg, jo quewdofeas(
‘*Hnﬂ .. ! . ” .. .. . e s wmm\lﬁ mww«ﬂ m.OOnH .o .o .o P **  SPeDPIOY) UO SpToy
€867 RET . ; o . e COF6ée 9z1°16 €60°eg B8G1¢S . o §3011981(] SUIA[INQ 09 $8000% A1 0} SPROY
89 D ggr D LT 4D 0SE 4D LA 4D SRR up LALLM B9§ 4D FLF 4D CIF 4D 088 4D
FOT CIOFE 8€S°06T°T LGL9G1 T 0BLEST6  LLE'FFP  €LS'TILE  TL9°69C  69C°968 | 0L3°SLO‘T OIB‘6LET 0€8°C00‘L 086°08L  *- v - 598pLIg puB SPEOY SNOAUBI[SISIY
| , : —: 8peoy
— ———— , |
000°0¢T . .. .. .. .. .. .. V v .. | e .. - N sieploypuog Aemrey purRPI 09 pnoE%dm
) 002 4D 97 4D 969FEID 05 4D 990°6 4D 8906 4D 6L 4D 963°T 4D  G6EG 4
GECTTO9°60 €S0°S6L°E 066°CTF'c F60°6I0°T I110°8¢3  009°¢gT  TIT‘GET  €98°09T  8SE€°3S6  961°L86°T 1&G‘GI8‘T LLG 91G‘1 ** .- . < .- . sleaney
e D 96 4D 8 %0
6FEI0CCTT O ISPUFIT 6C9° 1L 390 11 FIF°C8 13 16 8€8°99 06%°€¢ 6%L°LE $19°G9 L89°69 861°¢¢ . . . *0 44ddns-ze3e )y pur uolyeSlII]
. LT D GSTUET 40 60L°AT 4D SLISZ'4D FOIISHD 8187810 6§9°8C 4D LP6 8840 ISE9I 4D IL9°IC 4D 667 884D )
COFTOBCTE TB0°9TE 0F0°8ST  B9LLET ! FRE66 98% 9L €0L°86 FO6'P0T  LLE‘TST  OIS‘IET  €8L°BE1  @Sg‘THl i i i e (eyuemgrede(] ‘SYI0A olqng
SOI O FFL 4D 9L 4D | E9E 4D 048 4D 1 GEE 4D E8C 4D 018 40 £83 4D
: - A B A 9939 Peee  99L'ly 99309 . . . - . *t uonwISimw}
F 3 3 i ¥ ¥ 3 3 3 3 j 3 3
i ,
, , T h -
"6E6T ‘YoIRIY i '68-866T 'RE-LE6T L8-9861 ﬂ ‘96-eEe T ‘GG~FE6T ‘FE-6E61 ‘Ee-ganT ‘2e-1661 / 180861 | '06~6261 ‘63-8c61
@Swm,wm %%5 i e - : - - S e — "§301AI3g O uondIIdsa
3N v ‘aImypusdxy

PN —ge—8geT 03 QT-LT6T ‘(IXN0DOY sESOLMnJ TIVHENEY)) aNAJ SY¥NOA OI19nd JO

ponunuor— AUVININAS "TVEINFED

pInUUI—G

'ON 38Vl

Jno HENIIONEIXY ATEVAX LN Sumoys

1%



4

gd d uo poruruos]
. » o - .. .. .. .. thnww
e0L €e L1881 9E¢’ 8 €Ls‘e I6L°0T1 6%C‘8 FLL'SI 8ER‘¥ 86¥°‘¢ z6e‘e 9162 , 0F1°1
9 4D | €8BI 4D
.. .. .. .. R .. .. . oe 00°g%e
€L D FOE MO 8L 4D
ee‘er £9z°et1 JATARS £TF FEE°9 $39°9 ¥GPC 080°f c¥'e 6aL°E 628°2
) ) 054 4p 088°G LYy 093°¢ 09891 8G! €23 £99°1 19¢ 69€°enz
616" seL‘e 069°c
LEET9TE 66E°CIE . 0SLT08T  LL8'EPE  OI6°SST : SI8‘GCE . 608°FEE  GC8°00C BT 69F  OF8°CEG  TEZ‘FIEZ 089°0S88°Y
n ) o v , FL9°03 e6z L cogel OFF 0LT
pIg 40 €98 4y 989 MO LU D g 4D
§98°C FOL'F TE6°L ¥3 e %8% 414 L QTIY eYe6 LEG L 623°% ¢89°‘e T8E ¥C
EG6°L D 080T D C06 4D 060°I 4D 898 4D | €GZ6 )
) o v ° ° .. 6GF G ZeL¥ve 008°G81  9e6‘CIT  780°%Y CSC 88T F
0rg 4o 008 40 66€°T "4
198°FT 0F8° ST LIT'TIE 16612 03F°L 186°03 1€1°92 660° ¥ ¥8%°8 zee‘e 080°¥ BLSTEFT
. . . LRy . ! . . .. *mhnmm
609°5 LD £8z D W
61T 1¢ £89°89 | ¢E8'LL 86F°89 1$¢°902 398°¢1 888 1% QGE LT LLGRY 0F9 “¥1 T08° 93 10T°Ees
: W e $8% L1 $91 W 18¢°% 622 ¢t 06¥F 28 o (et
. .. : .o . .. . i . .e . ,:.@.mw.
Fe§ MO FIIT O geF  Mp 01 4D 69 M) QI8 4D 09¢ il )
P61 LL 3¢0°98 298768 L16°69 | C6£°801  TIg‘LL 90611 F98°¢6 €¥4° 99 cLO‘9% azeies 0CL ZFE‘T
OL6 4D §1 4D G0 4D | ﬁ
19¢°¢ 1I¥L $62°91 €081 | 8E8°GI 865°9 ¥75°%6 | £¥8°9¢ 16 ‘F3 161’9 FIS 81 ‘
Foe 4D S06 4D 98 4D | 898°8 4D 008 4G ‘ !
8¢g°Z3  ¢i®'gg  L6I'FE  6lg'¢d | F8F'OE EII'8E  OPL'TF 8£0°0¢ 186°02 66291 96T'¢l $IE6 <
. g1 4D B 4D er g 1
18¢° L 192°1 60Z°L £98°¢ | 877°C 810°z 8ce‘¥ COF* 898 t 12 ) L
.; .. . . ” .< LS .. .. .. .. cozre L60° LFT
C90°1 4D 63F 4D GPE 4D €8 4D , 296°CT "4
€98°cy | FOS‘GI1 . 698768 16L°0¢ 091°8 €CC°GTIT  L90°LS FOC 68 10z 79 f91‘e¥ 0F9 11 180° €8¢
3 3 3 3 3 3 kd 3 E F 3 F
‘RE-LEGT LE9E6T 92261 CE-F26T ‘FG-6E61 68251 26-1e01 1e-0761 NE-616T ‘BTI-RI6T ‘QT-L161 *LT6T ‘UaIeIy

Panunoo—@EE-QEET 01 QT-LT6T (IX10DDY SHSCLUNJ TVHANAL) AN SNH0A\ OITEAJ JO 1IN0 TUALIANZIXT XTIVAY Ia\ Suimoug

~arngrprisdxT

onuwner—XAAVININAS TVIENED
venunun—g ON 318V L

s1g 03
amirpuadx g
19X i®iog

SPUET 9A13RN UO S938Y

‘o) ‘seSNOTIYSIT ‘Teso],

SO0UDOP-INOGIR]
. e . SYI04\-INOGIR]
* *sasnoyIySry
~—1 §COUSJOP-INOqIEY PUE ‘SYI0M-INOQIEY] ‘SOSNON iy

. v surpping oHqng ‘[e3og,

*r SBUTIOM(T STIONIONY
[RIRINOLIEY

sSuIppng 100453

a o suorngusuy epdsof] pue Mieayy

Y3pesH oliqng

sjuidsof [eiuely

. v . Tt SUOIJTIR OUnIUBLBN(Y
.. . .. .. -+ smojsny
. v e - ydeadoe], pue 1803

RUCTIRYS-S0

i SUNSg preleIpny
!

£9SN0Y1:00 ) |
. AIRJUDT

(SNOSURI[eOSI[y SUIPNIOUL) (RISULY)
—rsSurprng signg

*2a01AT08 Jo uorydiIosacy




JINEIOY $IOURAPY 93BIS ©F POIIYSURBIY, 4

‘(eseyoind 9SO }00[]) ZE WO ‘GGl 4% [Bsodsyd

"Z€ 013098 ‘gl 10y e0oUBUI] JOpun peopuadxe (;0¢ EIF sapnjouj .

SPUR] 31BN U0 £838Y

CT009Tes LIFIT . L6E°T 186G 099 F93° €1 €60°21 CFR 01 TO0LT - ‘ 0 ‘SeSHOYIYSIT TeI0],
Q08 FFC i . . .. . . .- o g . SIOUABP-INOGIBY
) 00 4D z ) ;
1L8°¢1¢ flg'el 699 66g ) 18¢°G 886°1T 1869 TrL 9 2¢F‘F1 . v T e ’ SNIOM-INOqIR[]
€6L°60¢ S€9°1E 09z°8 089 0ce’¢ 120°% 9L T 9¥0°¢ €OLU'F 169°2 o . v - " $9SN0Y3YSiI]
, —1 SO0USEP-INOYIB]] PUE ‘SYIOA-INOGIRY] ‘SOSNOYIYBIT
LTLICFL QT LS1PL01°Z SPE961°0 9I8°GIL  ¥6§°LFE  IFE°8F4D 680°SPl 8L8‘EFP 089°80F | oz . ©+ sBurppmg oygnd eIl
: e o t SIB'BIE 4D : i o , i T o o - {sSaiong SO0 AL
ee vy Fg M) CIT 4D g2 4p L8P 4D 86T 4D FEI 4 CEECE D .
FOLTILE Iner 1rr fe9c’z 120609 ¢R $8 iz e 602°1T 808°C a o o o e [BIN}{UOLISY
. 81 4y EIF L) 8 MO €66 1y LIE 4D 208 4D 0F ) OILL ) SEF'E D
6CCTL60°C 9997099  9FS°9FC  F88°895  LegE@l s0cti¢ 6€3°2¢ 6¥1°6S3 T T T - . a *r sBurp[g {60408
05T 4D I %)
190 L8F 6560788 LpLicr 13631 161°% 9¢9 8¥G°1 918‘¢ SEE LI 129°61 v s . suoryniysTy [e3ulsoyy pue yesyy
5 ﬁmhmmm . .. .. . .. .. - .. . .. .. .. .. ;&MaWQHIHOwMQﬁm
2L ) oF 4D 088 4D
LBLICCR T OFRTSET 6ER'CEl B0T'EFI COF°LY 629 86 130°8L 886 ‘CF OF1FEI 28L°906 . T o e *+ speyidsop] peiuely
ﬁwuvnmm . . e .. .. -« s .. . .. .. . ) mgo.mudum @ﬁmw:ﬁhmjo
Aﬁﬁ..@w‘. . ‘e .. . . . .. . .. . ‘e . .. mEmego
99178 ) ) 0942 4D  38C 4D FOE'I 4D 6L1°8 4D I68°L 4D 056°1 4D
DCT 09T & 1C6° 08T CcRZ‘EEe  FSP00T  8L0O°1G GO2F0T 129861 £80°29 " . v . qdeifepa], pue 3s0g
[ wr e g M) 0FE 4D 6L 4D 16 “wy FE g0) 09 4D
7 CELELL 019 $eL g PL m gge‘g 0988 , 6369 e . T SUOTIIE-20110d |
GESFLy e FENTE D 29 ) FEL 4D 1gg 40
ST geyts 9156 139°'F §31°E 209°1 810°1 139°% FOS G , gLC'El s . a o ‘T sucslyj (ROIpOf
ﬁ FL& 4D 008 1D FF9 4D SLEFLD §6 4D £ed 4D 62¢ 4D GOF9I 4D, [ 40 |
€LS°FE €0F°91 ce9 g 10L°8 (334 gL g1g°¢ LSBT 1828 . o o a S8SnOY}IN0Y)
.. WN .. . Y N.m mmhnm.—. mm P . . e e »ﬁhﬁ,ygbﬁﬁwﬁmﬁhﬁp
[0z 1) 68 4D FO6°CCIAD LSUFLAD  CLO°T 4D 185 4 §¢ M) 9er'ely 08k 4D
SLGTRCT 8997 LC 168 gILiog $6¢ 681°¢€¢ 0528 %901 L'w - o - {snoourposy Swipnow) [eIauey
5 3 3 3 ¥ 3 3 fg 3 —: sFutppng a1qng
oy ¥ tGg-Sgel  Semieil | CLE-0E6L  Ce8-0gel  "gg-iEel "£g-gg61 361861 "1g~0861 “65-926T
QINNPUIURT — - o | o o o a $901A06G JO wodLtasa(q
19N TeioL sayrpusdsy

PIRUIN00—GE-RERT O1 S1-L16T (INQODOY SASOAUN T TVHES
ponunuoo— AYVIIINAS T ITVHENHD
‘ponuynoo—g 'ON 39V L

N®)) ANAJ SMYOA\ OIIE3J [0 100 HYALIANUIXT ATMVEALY LN SUIMOYG




' obod uo panuruoy]

(. 'SDPROYT ,, §5%[0 oguIedes JopuUn PePNAUI (0£6°00SF SUII®RI0L) 06T OF 1011d eanyrpuodxyy 4

‘F5-68261 7 '63-3261

~aInjtpuedxy

181 03
aINJPUSdxy !
7oN [¥10L

! , , , ﬂ g
+ § i L1 € € € W € ¢ (3 3 V " W € € 1 O é $
869°09€'€) 9GT T¥S‘E TI1°88C°F, 0LE‘80C‘F €EP'920‘F 0C 368°€| 1SE°6¥7°C BEICITI'E | 098°LOG'T 68¥'C6I‘T 086 86T 1 z8L 98299 *++ emypusdxy jON—]I0L putly
920° 07 7 SE69FI  FAPLZ  g6L°0F  GFI'6 | l2I°0Z | OI9°II | 8Z9°61  F98°GII  £66°II  26F‘cF 7 L T STIpRsy sumel{ puw SiDM o,
OOOnOON W OOOAOOﬂ .. OOOn@NN | . . .o _ .o : .. . e . - . o .o .o * pung UOMONIISUO))
W | _w —: 1000y SARMUSIH UTR]{ 0} IojsuBd],
. .. ﬂ@@ﬁv , Ooonm. 296 QNQ.NN .r w .. .o .. - : . . ase .o . 901ATOR nw.HOQmﬂ.ﬁ.NH 1090
86°8 40 B66°T 4D €68 4D I “p 91 4D g ] .
OT9° 4140 FE8'6 "D 086°9€  996°0€ "4D 6ST'6F 40 €86°% *4D| T08°ZET | 0I6°631 | 489°Ly¥  8E9°0¢ . 118'9 ¢61°FS - . .. " S00IATRY PUB TRLISIBI YU
.. .. . W .. .. | .. .. . o . .. 009°F1 .. . . . . sEundg emiIsyy,
|
‘e . i . | .. ‘e o .o .- . .. eeg‘ol .- . ucoaaoamkw@.oaﬁn pus ﬂoﬁms\oyam?ﬁaoo
.o . . .. . . . .e . 00C°813 . . o -+ spung Sulyuig pue jselosuy
L6Z00T | €L8°9ST  0S1°L6G | 0E8°1PE  C06°TIIE  66§°G9 : 083 FLI | ¥81 - 1 oLofeeE’ T - . sueor] Fuistel jo sosuadxy puw seB1vY)
Frezp | el 4 61 4D | , : ]
868‘cL | L9E°9¢  €6F°OL | ELI‘PE  SBI'ST | W0T95 | 8LP'LL | ¥00°Z $96°2 §9z°F 4D 8€8°L EF0°IST . . - o xjuetos0Idmy spuer]
918 4D ‘ s o114
£L0°98 | I86°1E  OSF'EP | E€FE'GT  POELE | 98P'Q 966 ° LT 170761 ¥61°9 029°1 166 60¢“8CE . . . ** spI0sey Uywol] PUE 1SLNOJ,
e5F 4D ISL 4D €8 D 08§ MO 088 4D E9F 4D , 3e6 4D -
986768 . PIO'VE  0L9°68  BSI'LZ  186°F SOLT 68¢‘er  10L°8 | L8101 6088 FIL'Y LL6°980°T | °* : ° * Tt o0uBR(] JuUOBUUO]
F 3 3 .5 £l - 3 3 | 3 3 2 3
'e—Le6T "LE-9cG6I | "95¢T6T "¢G-F26T i 33-1261 ‘18-0361 ‘056161 ‘61-8T61 ‘/T-LY6T "LT6T ORI

“g901415Q Jo uolzdiaoseq

*panuu0r—6e-L6T 04 ST-LT6T (LNNODOY sEsodunJ TVHENTY) ANAF SMHOM 0r180d jO 4N0 AUALIANAIXY ATHVEL LAN Sumong
porunuod— AU VININAS TVHEANED

‘pomugiuos—g "ON 3719VL



D.—1.

‘punj pejepijosuo)) 1epun 10f pepracad mox I

'Z8 uo13a98 ‘§Z61 10V eoumuL] 19pun pepuedxe QOS'GLF

amnjrpuedxyy geN-—Te10], pueir)
S7PR4) SUVAJF PUD §fiv i 0]

** punj UOIIONIISUO))

~: 4UN000Y s{RMYSIT] UIB]Y 03 10jSUBLY,

eo1ageg ja0dsuer], 10303

JUBWIS}}S PUBT 9AIFeN

§O0IAIOE PUB [RLIjEIY ‘IUR[J

.. sBunadg (ewreyy

jusmdolaAep-auUf]{ PUT UOHBIOIGXa-[BO))

spunf SUIUIg pu® 3s9103uUT

sugor] Suisiel jo sesuadxy pue seSIvy)

*+suroT Anysnpuy Lmreqq

sgeutei puv] duwesg

s3emasosdwy spusy

$31080% qI[BoH PU® JSLINO],

Tt 90UBjo(] 1ueSuryuo))

*§00]A138 JO uopdiaossq

sapupauy 4 *{ddns-seje | pUR UOHBSII] 03 PALIRJSURI} MOU ‘GEPH T *0T-606T  096°TF "6-8061 FCCTF 'S—L06T £ 0SLF *L-0061 ® 235 ‘9-L061—A[ddns-109m 44 pur %s?;.q U0 93031pTadxy «
CLUSIOEFT IST0GE 6] LEE T20°0) 680 EEE“E) 865 'SLC'T| 168 €91 T OLE'698°T) 977 $86 | $E9°766°T | 9L0° %: PIIE PO8 T LLCt0L8 e o
| 96792 | 186°¢6 | 089°9E | I09°60E | 689°848 | 360°4F ,, 9IF‘7L  FIZ‘EL £8¢° | 6£8°29 gerig0r | -
R S ﬁ : , , !
OQO@NNM 7 .. .. , .. . W oy . . OOOAOON OOOmOON . . e .
| ' i : |
: 286°¢ 40 BIOCCE 4D £8P S 4D | I6F 674D | 899°6 D] 8¢ 4D | i :
Cz0'L8T T | €69°66F ~ 698°F¢Z | STE‘GIT | 106°TL ' 06L°GTT | 98%‘6LI .. o - .. ; - o v T ..
. T . VPRI M0 | SIF 4D 1 GOT 401 EE 4D 101 0| sesr o\ gzz 0| 09 a0l Fazl el
9¢9°8¢1 889 45 T oo 8e¥°3g | IST0I 40| 18%°1 | G9FF D | [LS°C0T D) FE8TGE 4D 260°CE D] 16679 4D | - " "
009 °FT . . “ .. .. | .. .. : ‘e . w .. , .. .. P “s .e .
mmwmoﬁm . e .. .. “ o . e .. .. ,_ .. o . . . .
oonmmﬂm . .. 1 . .. - - .. e . .. .o . .o .
\ w , ) I18°¢ 45
Log'sEs‘e | . .. ,. o . | 009 F1 b 1es‘er $60°86 C8ePOL | 8CI'SIC | 8ET'8EF | ° o o
; - | | i
| | !
mNM-wﬂ‘ W Oom W mwmmﬂ; OHmaom Om.‘tuo.ﬂ v . . . .. ; s . . Oy . ..
) | 86¢°8 740 | £98 40 | I8 40 | 468 4D | W
6007600 $28°¢C  : GOP'BL 296°%% | 836°GL 610°CT 6G6°CT | L0S‘PI " ! - SR s - . . t
) | {
STF'F 40| 669°0L 40 99040 900°T 40 | 834 O | 68¢ 4D 1 896 40 : 90¢ 4D | [FOT 45| QI 4D | 48 4D
EPETLFET | LLOCFEL ﬁ 9EFLFT | €LO°T9 606°L8 260°@8 g88°1L 906 ‘8¢ 668 °8g PEC 0L $IP 6L 198°¢8 - . o °
! i
. | ) 08 wp | 0L 4D | T8 4D | L8 4D | e8 MO | FOFE M0 | EIEL 4D | OFF 4D
9€9° 8L cee‘ys | 6el1'eR 68L°91 €89°€T 088°C1 01g°€e1 25 k2! 609°LS 88509 L¥C103 FC3 68 . . T
8RFI686°T | 36T Sﬁ OF 4D | F9 4O L FOL 4D 94 MO L FE9 4D | BEO'F 4D 95% 4D | 28T 4D 879 4D
i .. .. .. . .. .. z zisten 991 0F 2c0° 19 .. . .
5 3 3 E3 3 3 ¥ 3 ] L3 .3 3
'6e61 nuoﬁwﬁ , ‘GE-RE6T 88-2661 "28-9861 '9g-GE6T : "eg-FE861 ‘FE-EE61 '88-G86T ‘Be-1861 ‘18-0861 ‘086561 ‘668261
o : |
manw_wwm%mh T T o
19N 8308 ammypuadxy |

"penunuoo—aE-8e6T 03 S1-1161 ‘(INQOODY SES0dEnJ TVHENTL)) szrm SHIO M oﬁmbm wo M.:‘S‘ ‘mmpﬁazﬁmxﬁ

ponupuos— A VININNS IVAHNED
‘panuyucd—g 'ON 3J1gV.L

ATAVEX IEN SUIMOYg



s 8]

D.—1.

e gl Ei 3
pPO3OTIETIOR

101~ O 0 I~ oD

DM~

T

i HRI 3518

FLOCELEF

668
800°19¢°¢
019 F8T°T

GLRFLO
€06° w\.mi..
189°0¢
69T °¢99° 1T
CZ9 FRT

¢Le'r
€06°LE9
900°7

CCLTLG6FT
0C6°9¢°1
1CF 061

R EANAS
FCETGR
F11 )
6E8 URL°E
T¢O°LFF
099729
1687 0z¢
cFr e
BLEFST
CI6 8O
CIeHEL"9

1GF"

SHGTE

UIdA01)

¥ 1 &
6 F1 cL8°002
L O 99€°88T
T 8I €6F°cL
IT €1 92L°Ct
.. z
T &1 1L L
.. i
¢ 91 K67
.. 0
IT ¢ ¢t
S 01 ¢Lre
o 9
g
9
01
6
1 &1 ¥E67861
o 0
6 91 9LE'F
T g
6 R0 9n¢
¢ BT we6LTET
poE 3 B

uiT

10
(] EXEALE Z

:oa.o :o ﬂm
Juatidaoidui

R

o - 00 908 o
B o 10 9 E8F°6 o
o e | L 9T @98°'L¥¥ €9 cg
: - fo 0 coreg -
h o 9 1 9g8¢i0L 609
: o P11 scecLEte ¢é 961
o e '8 ST 80E'C8L°F 16 €8
N N {0 0 668 -
o o ¥F ¥ Em.mwmwm 0g 6l
: T € 61 €F6°TLT T 90 FIT
¢ LOGT¥e : ¢ 91 999°0¢9 e
¥ wmm,ww : L0 6T €L8'See’7 ¢ 8se
’ : 19 El I89T0E B
T 6E0709F ’ 9 LT 6EF'C0C'T .
o i€ €I €E9°FRC ¢ IT
o LT ClgF a
: 0T ¥ ¥08° 929 ¢t 6%
L 900°Z - : .
v G T 8¢ LEF'T L1 o6¢
) o 0 F CoFTIeE’T cy o 0e
RV ()1 e ;0T €1 081°6E :
o : IT &1 @988
o ' I & &&¢t'o8 HE
o ' 0 o FII o
v : 0T 9 Z6R°6E1°E 64 60c
. o 1 L1 €69 °CFF Qe 80
B & LI ¢ cu &l
o ' 6 <1 ¢ &9
.. . 0 .
o ‘ 0 ¢l R
. ' 9 69 Z1
o 6 L9 9F1
61 611°¢F 9 :
e : & 66 &8
[ SR o 0 G0 11
’ : 0 6L 61
o 0 g1
. ¥ SR
6 RS . ot
= 3 P oS 3 P MBI £y
q. b ‘86 qoIw £
? Showaid 1o A "

T iR Fuunp

M,u:L (fr? MIGUG 20 Ju0 ddnpusdxyg

[RIWIN) A
amirpnadxT 1ej07,

10 3UBOIDY To
ELINEAVERE)

‘HD mﬂz IS[E OL SAYMIIVY] A
'€ 'ON 3Tgvd

N0 IYALIANTIX]

MUBFUNL 0} BIUNEB[{ 9]

o o ©0auI AIrend) IoAlY loyidury
(ereuely o3 rundeyy) gourlg Breury
?J«Edmo 03 110y 9T,) yourIg oxeund(y
++ oyeundq 03 BOINJOT
gouRlg JUOWSH JUNOTY
BOINJOTY PUL BIBIIB Y O} UOIXO
o umq3uoT 03 WOIFUINS A

—®BIBIIR A\ O UOIBUI[[D \|
YBN0I0qUILIBIY 0} UOISIAY}EST
UOISU9YX[ 01y I, FUIPA[OUL ‘I[IAPOOAL 03 UOIFUI[[DAY
0N WOISIdW[RJ PuUe S[[AP00 A 07 JatdeN]

—asrdeY 01 UOIBUI[O Ay
youerg ndoyoxqre sy
©+ spreaylroN Iatdeny
©t SPIRMTMION BOIIR Ay
spresgiroN ndoyoyre 4y
©r SPIRMYINOY SUWIOGSIY)

—auIoqsIy) 03 matdeyy

A WWELT, PUOTI() 03 SUI0GSLE)

nJoJ{ 01 JUIOQSIY)

11r0d() 07 BnjeRSUR T
youeig

cm%:_ AUl "ENIBBUBY, 0} edueine],

; v3urImey, 0} OI0TJ

0uRY0J 0} BOIORJ

odney, 0} ®nI1030y
Youele 11398y
YotiuIg sH000Y [9aBLs ediv iy

©C o mInweMy 9], 03 WOMR](
BNI010Y] 0} I[[IASULLIOTY
(93pLIgmIR) 0] WOIIIUN [ RINNENY) YOUBIF IBPLIGUIE)

- - : SOUWRYJ, 03 UOIYURIL ]
YouRIg TeMOYONIR A}
BOIBRMY 0) ATIUNT
Ay 01 BIRISGR]) [OURIG NNDIR A,

- MNGRAY ], 01 9[[1a

T OAMIARDIR 01 Yuna], UIeJ{ PUCIny
SPIRMTLION, D[[IASUS]OH
SPIRMTLION TRARSEN

—NUnIJ, Wey PULRnY IO

(BITIOIR Y €1 ROISIOTN ) YoURIG 1OIRBUBY Ay

- mndes\T 01 BLILG

- o G 12IRZURY {4 01 FTey Y wid()

. Tt ARy nyes]

A.T::t A




on K_ MZ?.SE Smb|nw‘ ‘e1F .Lmﬁas\mc: STy jo eseyaind Iof spumy ayy, |

‘pleog moqiefy 1edlso iy Iyl Sq papraoid aIem—()CH g3 ‘A[PWeu-—oul] STy} 10§ spunjy off, &

PIVOL INOGIRET

0 0 go0'8e .0 8 0 9 €Ig "
0 0 00cLe 9 8 ‘098 0 0 & o) :
0N 0 6CE°E8 L 81 Fe8°0&FF 6 [ TFPFEI
0 0 gr'c
0 0 g¥e
0 0 S¥E9F W :
) .9 ¥ E98°08
n 0 FrrécL e el goetnL
e o0 .
¢ 11 :
0 & or & 81
o 7 H ..
g ¢ ¥ Z1 €07
0 0 & @ 61 01 0 9cg
60 -
A
0 0 €EiT9IE 6 F S 6 LFEE0T
0 0 688°€9z TI ¢ 1 8T 966°0T
1L el L
0 0 BLETTO 9 0 L ¥ 0LeF
1z Z 9 680°¢ 0 0T sIFEFE |
0T €1 1T 61 990°TT ;& ET €6Z°061
ul 91 ¢8I°8 ”
ol 81 SG¥F .
" Q6 BI6‘CEI
9 6 gg
€ 6 SYCTIE 1 ¢l egc'e
IT G1 1887131 -
0 0 €80°6LT I B 9LTRET ¢ SI 866°L
0 0 rLogrsy 01 L Y9 gaL 01 & @ 0 01 1%L°1
F SI ¥PELIT'E € L BI6°ET [0 FI ¢
pos3 Py 3 Py F PSS F
— —_—— — _ —— — R
‘gaay .
+Auedwo) : wadg uo m&wao A pUB sfosmmg

| "686T ‘UPIBI 39Tg
: 01 JUSWUIRA0 Y
[BIOUIDH £q
amgrpuadxr 18307

Leaey puelpIN
pU® 8AIUIA0LT Aq
Po3OnIIEUOD
SHIO A JO GOIJER[BA

quamaaoldwy saea|ley

pPU® WOHONIISUO)

"SYIOM MON : 6E-SE6T Je9 X Supmp
pang sYIom A{qnd Jo 4no dangrpuadxy

‘preog moqaryy 3iodisayy oy Aq pepraoid arem—'PpIT 'Sg 10G°CEF ‘A[PWRU—TUOISUSIXS STY1 O] SPUL) LY

v 'O & sezce
. "9 8 €ozTos
. 0T 91 €8€°98¢°‘%
[0 0 Eere
RV S
10 0 st aF
19 ¥ TO8°08
¢ ¢T gocroL
0 0
Z 6T 060°LL
9 ¥ e6e Cll
g ¢
¥ 81
00
A
T oer
Y
g0
it e

1 &8679¢F
6T €9€°FL
19709

0 FI ah8°1aL

o LT BFE7 6607 €
Py 3 P F

somes o | 'SS6L W 318
- dx | 0] 3USTUIIA0D
eh_a%qw xq ' [BI0Uay £q
10 JUNOYOY U0 L -
SOLIBA00TY smypuadxy 18J0],

PINUNUCI—EERT ‘HOUVIY ISTE OL SXVATIIVY NO

panuyuos—E 'ON 319V L

9L ¥l b
eg ¢ -
10 7¢g -
oIl

9 I

€O 98

65 L2 -
07 &z -
9% 22

1§ ¢g

9z 9

L0 0¢

9L 12

0 81

A

8¢ TI

FI ¥
90 9¢
R HE
aL R
a3

5 E
I~ 22 =0 N

3
cl
9¢ 61
oF
é&
¥
00 68
s W
ITEANY

107 paudido aZedlIy

HIALIANAIX ]

* - (erededN 0} UoTIOUN P BYSIRIR \Y ) ouelg vieded\
o ©r (Mo0Iny[ 07 MNSYNF) YIURIG UoOIUN(]
YOUBIYG SISWBY)) JI0J SUIPTDUL *9UIT ULRY
P 03 BRI
B}BIIBURY 0] BYNWI],
BIBYRY O1 SPI2NIY
UISATRY 0} PIOJX()
~—our Urey{ I0Lajuy AIngaayue))
TOURIG AJRUAR A
Ao:,:mm 01 :o:quh O APYSBAY) YoueIg Il ]
- SUIPTRINY) 0] 1IRI()
umqSuridg 03 wolmqysy
UBAT[ID]{ 01 ®leyey
?w.ﬁm S1331T 03 UJ0OUI]) YouRIg IOAIY O[]
Aocwipfdom 01 .wﬁaomv [aueIg HEPLIYINOY
[ouelg U039
(s,330uueg 03 TodRIBY) YOURIT U0
3&3 PIOJX() 03 BIOISURY) YoHRIg PIOJX()
<+ (IBITRAY O NMEIRAY) OUIT UIR]Y
—INETR 4§ G} Muniny
©r A9[BIG 07 YPNOWAIL
ousdg SRR
Lareag 01 ooy
—TINOWARIY) 03 YINYNISTIY;
©+ spreaylioy eredre gy
SPIRATINOS U0 T
——eIedie \y 01 uodlg
IUOYIY PUB SSOY 0} TINOWAIIY)
YOURIG Y19 R IUIOF
TURMAIY 0} YINOULIIIL)
engesueuy 01 320d)sa 4
putninog ode)) 01 jiodiso g
UL AINTJO) 01 TNUYIYOTY
MUII{O]{ 0} NemeyeI N
nesBye3\ 0} 330d359 4y
[TeqS[PR[g 01 IR N
BNYBIUBUT 0} I91BM[[IS
BOYBSURUT 0} UOS[ON
—[INOTAIIL) 0] UOS[ON
vINYNYR() 01 PIOIIRIIY

“femjiey 10 seUl'y



aamjusqep 03 pred (QO‘0CIF 0] oufea sopnouy L

€061 ‘19 JUSWPUAWY 10V JUSTHO[J3e8 SUOIIPeJ Nem[ley PUe[PIy 9y} Jopun siap[oy

“PIJONPIP J0U ‘TLET IOV IUSWPUOULY SARM[IBY JUIWIUISA0Y) (Z) £ UOII9S Ul 0} w.wﬁmwoa gjess® J0 uonenaldap panidse (00 oow 3% T,

100 TRLOLSLT «IT L €PE°eCe’CL 8 61 998°819°C7 | & CI 6L°892°T o T €1 969°89%° 1L t o T sTRI0],
6 ¢I ¢¥6°8 o o o 6 C1 &t6°s i STeLIS) By ABM-JUIURTLIdJ JO YI0}G
punyy sgIop 2qng o1 predex
F o6 cGI9°¢9L ) o o T P 6 G19°¢9L 4D ,w:won @ud ozmwbmm ‘A&Bﬁmm Jo p:o .3w @o@;oa wotgeaIda(y
: L 6 FOI'GF . L0 L 9FFFz - bLoZ 8e9°Ll [eI9UBY)
IT1 16709 o o o IT 1T 1.8°09 zof&::o R} “901AI9g SMQITIO-1030T¢
0T 91 €IP'86T°%T 11 L1 18&'Le¢‘l B . IT 8T TSI 129°CT . T Yoojs-Suyioy
9 6 088°¢ v 9 6 LII o 0 0 g9rLc = ‘- = ©* PUBR[S] [INOY
I 01 ¢ec'1¢ m v . T O1 ¢€C° 1€ v : o PUBST Y3ioN
, —saurT Mo Jo s£oamg
SSUV] [¥TPLAIPU] 03 9]qBO5IRYD
0 0 Legtot 0 0 1ge°01 e jou aangrpuedxy aofo pue suoISSTIIO) AeA[ley Jo sasuadxyy
; 0 0 LEL'Ee - 0 0 regez 0F Tl - - : (edoyoBpoRf 03 MOULAN) [TTH 150101
6 0 00e'€e 6 €1 8¢9°F01 1T LT 198 0T €1 06L°€01 ¢T ¢&c : oures o1 Lquroyy,
0 0 L60°LE ¢ 91 6¥c°c98 I % 0061 ¥ 21 670°19¢ e 9¢ . -+ nerey| puB INdaI() 0 BAMLIBY R
o 0 0 0%l . 0 0 0%l - - B SO UOPPI] 03 WOFUIAY
o v ¥ S0¢°LE ¥ F 80¢°LC oF 01 - ?Esnuwo? 01 zoﬁmasv Touelyg BOIRIB]Y
N 0 166°16 ¥ 1 ¢90°18¢€ 6 TI €6Z°S L 6 S9L°ELE FO LS - o eur wigly
—uo3sBury[ 03 [[I8IesI8AUT
LOTT €9T°LEF° T § ¢ 0LF°C , s ¢ OT T69PCHT Lg L¥I B (eammor)) 03 myedury) (13U 05e30
S 1 ¢ ¢ 6Te o8I " | - ¢ ¢ gzeesl | 6L € (muexog, 03 {qerddy) s,mm3e) 0} gsug preieay
_ L0 P 08G°‘c8 . | - , 0 ¥ ©85°z8 | 0L €1 . " STOZ}IAG 0} SBPSISATY
IT €1 06F°0¢ B : a IT €1 06¥%°0¢ 9 6 . a 1T WeqUdLy) 03 S[EpUepH
’ G 8T LG8 Tl v o ¢ 81 Le8°CIT 68 9¢ . - . UGPSWIT 03 3105)
0 0 €c¥°89 0 0 €IF°89 c9 &I o ?Maﬂabw 01 qBNDOI{) Youeryg BYeNIB\\
¢ ¥ 808°FcI B i o ¢ ¥ SO0S°FCI ez 9z (areaerpy 0% Myediepy ) JouBIg WINIOUSH
€ 9 60L°89¥ B i . € 9 60L°89% L9 &r Aamoanaﬁ 01 BEIN[I[BY) YOUBIY IOALY S UI}E)
T .0 0 68¥‘e A B i - 0 0 68%F‘¢c W .. -+ mnofy exedeny, o3 vynprRg
¢ ¢ GLO‘FCL 8 61 gL'V ! 8 € SFE6IL 19 8¢ o e o YOURI 9OUSIMET
0 0 169°6% L 0 120°%l e L0 1C0°el 8L 8 . AEEEO 03 [e1S80]§) Youelg Wenng
4 0 688721 0 0 %L%°9 0 0 FLF9 o e youelg peoy ao)qBrg
- 10 0 088°T , o B 0 0 088°1 | 09 1 N : " KLeayrey [[TYUIo]
o 1 IT 8 me“mm i n | o IT 8 T196°¢E i ¢c g ! Qowngﬁ 0} UO}SIOWRJ) JourIg omoyre |
F el ocgcel 0o 0 08 M . ¥ ¢TI 08¢°¢C W gL 11 (1qerexo], 03 J0SPUIA) YoueIyg QUOISSUIALT
‘p s ¥ P s ¥ ps 3 1P s ¥ Ps 3 P s 3 I I PINUPUCI—TNT 0} IHRITR
7 NSy g
*Luedwo . ¢ | wedp wo sqiom pue ‘sfasmg i . .
sy | e GO e | el e |
cmﬂ%wmmwwnw%uz ! renuay Aq %H%%Wﬁmwwmo [ewwey Aq " 105 pouado aBweIT *Aemrey Jo sourg
s3I0 10 HOpEniEy | OTOIPUIIXT EO, m EIOM MON :6e-S261 Iv8X Sunmp b SO119A023Y] amyipuedxy 1v30L
, PUD] SYIOM ONqnNg JO 300 omnjtpuedxy i
i

“Ponuu0I—eeET ‘HOUVIY ISTE OL SAVAIIVY NO HYAIIANZIX
‘penuriuoo—E ‘ON 3719VJ



TABLE No. 4.

ExpenDITURE oN Pusric Bumpinegs our or Pusrnic Works Funp To THE 31sT MARCH, 1939
AND THE LIABILITIES ON THAT DATE.

I ; . | .
. Total * Expenditure ! Total | Liabilities on Total
| Expenditure to - for - Expenditure Authorities, Expenditu
— Metdaren, Joredsd |l | onmete ec, BTG M
1038, 1939, 1939, logy, ~  Liabilities.
I I [
General— £ £ £ £ £
Alexandra Depot, Wellington* .. .. 8,084 .. 8,084 .. 8,084
Government House, Wellington (land and 76,691 1,079 77,770 .. 77,770
new building)
Offices for public Dcpartnn,nts'i‘ Lo 1,036,010 403,669 1,489,679 27,938 1,817,617
Air Defence .. .. .. 28,157 316,883 345,040 34,901 384,941
Miscellaneous .. .. .. .. 182,387 16,348 198,735 2,744 201,479
Parliament Buildings—
Old buildings .. .. .. .. 76,553 .. 76,503 .. 76,553
New buildings . 393,898 78 393,976 .. 393,976
Alterations to Stl(,(‘th sunuundmg gmun(lx 57,089 .. 57,089 | .. 57,081)
and purchase of land ' :
Judicial} . . .. 1,557,059 117,769 1,674,828 | 4,610 1.679,438
Postal and tdugmph” .. .. .. 3,193,365 272,785 3,466, 150 ‘ 11,247 3,477,397
Customs .. .. .. 49,441 .. ‘ 49,441 49,441
Quarantine- statlons .. .. .. 62,464 .. 62,464 ' .. 62,464
Mental hospitals . . .. .. 2,226,957 128,840 2,350,797 19,975 | 2,375,772
Health and hospital 1nst1tumonb\ .. .. 432,222 88,009 520,321 3,473 523,794
School buildings . . .. .. .. 4,437,050 660,479 5,097,529 78,794 5,176,323
Agricultural . .. . .. 161,103 111,158 272,2619 53,228 277,489
Totals .. .. .. .. 13,978,530 2. 167,187 i 16,145,717 ' 193,910 | 16,339,627
* Expenditure re Defence requirements only. Other expenditure included in ¢ Judicial * class, 1 Includes £12,500 expended
under Finance Act, 1929, section 32, t Includes Courthouses, prisons, and police-stations. || Includes £184,485 for land
transferred from Railway Department, § Includes £32,754 previously shown under *“ Public Health.” ¢ Includes £154,448

expended under Reserves and other Lands Disposal Act, 1936, scetion 32 (Flock House purchase).
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APPENDICES

TO THE

PUBLIC WORKS STATEMENT, 1939

APPENDIX A,

AUDITED STATEMENT OF EXPENDITURE ON PUBLIC WORKS
ouT OF THE PUBLIC WORKS FUND FOR THE YKAR 1938-39.

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

SIr,— Public Works Department, Wellington, 3rd July, 1939,
In compliance with the 8th scebion of the Public Works Act, 1928, I enclose a statement
of the expenditure during the preceding financial year on all works and services chargeable to the

Public Works Fund.
I have, &e.,
R. SumpLE,

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

StaATEMENT oF NET EXPENDITURE ON ALL WORKS AND SERVICES CHARGEABLE 10 THE [LUuBLic
Works Funp vorR THE YEar 19338-39.

I
Vote No,i Summary. | Ap%r(;)np.rm- Expﬁgﬁ?:urn. Crodits in Aid, | lﬂxpe?lti(l/hllt(f,
b | |
| \ \
General Purposes Account-— ‘ £ { £ 8. . £ 8. d. £ ..
36 Public Works, D(‘p«u’tmvn‘n o Lo A08,000 | 547,367 16 6l oas0350 s 11 206,006 7 7
37,38 Railways .. . Co4,300,000 13,052 174 16 154,002 3 53,798,082 11 11
39,40 Public Buildings .. S 2,420,000 2,208,500 1405 122,215 19 1012,086, 24 7
41 Lighthouses (md Harbour- \V()lkb .. 31,000 37,809 19 5 AL049 18 11 3 4
42 D(,velopment of Tourist Resorts : 35,000 21953 209 ol v 7 24,500 13 2
43 Roads, Bridges, and other Public W Ul!\\ 1,435,000 LA55,103 1L 5 164,355 11 91,200,837 10 8
44 Tolema.ph A\t(nswn. .. . .. 750,000 872,645 18 50 206,702 6 9 ST 013 118
45 Lands, Miscellancous . . . 187,000 241,935 13 5 106,959 0 61 134,976 12 11
46 Irrigation, Water-supply, and I)m,ma.uc 140,000 + 283,733 10 0 119,252 10 11 164,180 19 1!
47 b\vd.mp Land Drainage . 19,000 34,0950 198 19,606 16 2 a.024 0 6
48 Settlement of Uncmployed Workers co 340,000 526,397 7 5 181,713 4 1 BHLG8E 3k
49 Native Land Settlement . . CL66, 103 10 30 672,408 2 7] 493,695 7 8
Unauthorized— ! ‘
Services not provided for ‘ hTi 10 ?'41 496 16 6 TE4 2
Totals, General Purposes Account .. l() 270 ()U() ‘l I ‘542,1!7 ) *u, I7§ ()U) 9 1Y, l()h ~»! 2 07
Electric Supply dccount— ‘

50 Development of Water-power .. Lo 1ABGLO00 1,364,594 10 4 26,810 1 71,337,781 08 Y

Totals, Public Works Fund .. ll,S.Za,(N)U}:3,7()7,4'].! 0 lllZ.'.’(i();l[S 10 810,506,696 9 1
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vote No Name of Vote. p‘r\lgrt’;?") I&xx:;;(()ﬁiure. Credits in Aid. Expgﬁf'm“_“'
Pustre Works Funp, |

tleneral Purposes Accownt-— £ s d. £ 8. d. £ s

36 Public Works, Departmental 198,000 16 61 331,351 8 11 206,016 7 7
Railways — | |

37 Rull\\dy\/ construction 1.465,000 R 52 G1.4R8 0 211,280,616 5 0

38 R 1.11\\&\3 Improvements A,ml \(hlxlum\ 2,844,000 2,653,040 10 2 89,604 50 32,563,436 6 11
to Open Lines .

39 Public Buildings .. .. .. [1,600,000 .. .. .
Subdivision L-—1"ublic Buildings, General 860,773 45 13,304 8 0 807,468 165
Subdivision TE -Clourthouses 34,000 I8 03 92 508 B4 867 127
Subdivision I1T—Prison Buildings <blld 8,090 5 3 43410 10 7,665 14 10

Works
Subdivision 1V Police-stations TN I8 0 o0 0 77,744 18 0
Subdivision V---Postal and Telegraph 230996 90 045 008 280,051 8 4
Subdivision VI- Mental Hospitals 129455 12 7 G153 17 11 128,839 14 8
Subdivision VIT---Health and Hospital 88,402 11 1o 303 1L 9 88,099 0 1
Institutions

40 Tducation Buildings .. 8200, 000 727007 148 Go,4EL 5 0 660,666 9 8

41 Lighthouses and Harbour-works 51,000 BT,899 19 5 4,049 I8 11 33,850 0 6

42 I)vvol()pmt ot of Tourigh Resorts . 55,000 204 A01 9 7 24,6551 13 2

43 Roads, Bridges, and other Public \V()Il«.\ 1,435,000 S0 HE355 1T 91,290,837 19 8

41 'J‘('h'gmph Kxtension . 750,000 a206,702 6 Y hTH 03 1T 8

45 Lands, Miseellancous .. .. 187,000 5 35 LG 850 o 6Y 131,076 12 11

46 Lrrigation, Water-supply, and l)mm.mr« o 140,000 283,733 10 0 1190252 100 1 164180 19 11

47 Swamp Land Drainage 19,000 | 24,030 19 08 1,606 16 2 5,324 3 8%

48 Scttlement of U m‘mpl(m(l W ml\(m 340,000 t 526,397 7 A 181,73 4 1| 344681 03 4

49 Native Land Settlement 375,000 1,166,103 10 3] 672,408 2 7| 493,695 7 8

Unauthorized. -
Services not provided for 571 10 8 496 16 6 74 14 2
Totals, General Purposes Account 10,279,000 11,342,417 9 812,173,605 9 19,168,812 0 7
Lilectric Supply Aecount - i
A0 Development of Water-power 1,556,000 1,364,594 10 ¢ 26,810 1 7,337,784 080
Totals, Public Works Fund .. 11,835 1)00 12,707,012 0 02,200,415 10 816,506, r)”l) 9

Notri.--This statement includes only the expenditure on works, and docs not include expenditure
such as interest, sinking funds, and charges and expenses of loans,

J. W. ARANZ.,

Ncort,

Chief Accountant.

Woou,

FEngineer-in-Chief and Under-=ecretary.

The expenditure charged to the Public Works Fund has been examined and found correct subject
to the remark that, as the Appropriation Act, 1938, made no provision for subdivisions in vote,

“ Public Buildings,”
been checked.—J. H. FowrLur,

the allocation of expenditure to the several subdivisions of that vote has not
Controller and Auditor-General.
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APPENDIX B.

ANNUATL REPORT ON PUBLIC WORKS BY THE ENGINEER-IN-CHIEF.

The EnciInper-IN-CH1ur to the Hon. the Ministur or Pubric Works.

SR,
I have the honour to submit the following report upon the various works under my control
completed and i progress throughout the Dominion during the financial year ended the 31st March,

1939,

RAILWAYS.

Table No. 3 (pages 8, 9, and. 10) shows the expenditure on Government. Railways in New Zealand
up to 3lst March, 1939, ‘md also the mileage opened for traflic.

Dargavirznie Brancn Rainway.

The formation and ballasting of the gection from Kirtkopuni to Tungowahine, 0 m. to 10 m. 17 ch.,
has been completed.  Some 5,600 cubie yards of ballast have been placed, and the section is now in good
order. A goods and passenger service has been confinued in operation by the Public Works
Department.

Between Tangowahine, 10 m. 17 ¢h., and Te Wharau, 14 m. 56 ¢h. (at which point the new work
commences) 5,080 cuble yards of ballast have been placed w first or second Tifts.  Private crossings
have been installed.

On the new work commencing at 14 m. 56 ch. formation has heen completed to 17 m. 36 ¢h., and
from there to the junction with the existing Kaihu Railway at 18 m. 25 ch. carthworks are in hand.
Designs for the new Dargaville Station Yard bave now been unnplo’rml by the Railways Department,
and formation work will he begun shortly.

New fences have been u,e(,tcd on both sides between 15 m. 12 ¢h. and 18 m. 20 ch.

Culverts between 14 m. 56 ch. and 18 m. 25 ch. have been completed. A contract for the
erection of the Awakino River Bridge at 15 m. 66 ¢h. has been let, and is due for completion in
September next.

The number of cmployees has remained coustant at slightly over one hundred.  The largest
cutting is being excavated by a powered excavator on a contract basis.

It is ann(lpatcd that rails will be laid to the Dargaville Station Yard, and a prelimiary lift of
ballast placed by March, 1940. The completion of the work, including station buildings, &c., may
extend over a further twelve months.

Tawraroa Quarry.—-The output of crushed metal for the year was 39,257 cubic yards, distributed
as follows : Public Works Department, 19,254 ; Railways Department, 18,164 ; Local bodies, 811 ;
Private purchasers, 1,027.  The principal use is for metal for ballasting the unopened Dargaville
Branch Railway and for reballasting working railways under the control 01 the Railways Department.
Other uses are for the maintenance and reconstruction of Stite highways and for metalling settlement
roads.  The quarry continues to fulfil a most nseful function as a convenient and economical source
of crushed metal.

Parroa-Porrno RarLway.

The work on this railway was continued during the vear, and satisfactory progress has been made
with the various detalls of construction, which is b< sing carried out from the Pacroa and Pokeno ends
respectively. The position is as described hercunder -

Paceroa Section.— All permanent-line survey was (‘:onlple‘md from 8 m. to 19 m., thus completing the
full length. Two trial lines were surveyed from 17 m. 27 ch. to 19m. in connection with the
permanent location.

Formation work was commenced at O m. b5 ch., the end of the Pacroa Station Yard, and
completed to 7 m. 51 ch., with the exception of a gap of 40 chains at the Netherton Station Yard and
a partially formed length from 2 m. to 2 m. 16 ch., being the west approach to the Wathou Bridge.
Rapid progress has rec (‘ntlv been made on the Hauraki Plouns area. The earthwork in position now
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totals 128.800 cubie yards, of which 30,000 cubic vards were placed the previous year.  All culvert
construction was completed for the above length. Two drag-line machines have heen operated on
carthwork, while the Noo 1 Waihou Suction Dredge was utilized to punp sand into the Wathou Bridge
approaches. A third drg-line is vow to be placed on side drains in the peat area.

A further forty-five married workmen’s quarters, with outbuildings, were erected ot Pukahu,
Kerepechi, Ngatea, and Mangatarata Camps, making a total of {ifty-one, plus twenty-six single
workmen’s huts.  The old Waihou River workshop building has been refitted for the railway works,
and an anncxe, 31 ft. by 41 ft., has been added.  One carpenters’” shop, 30 1t by 20 ft., was crected.

Pokeno Section.  Karthwork construetion of this line commenced in August of last year, with
one mechanical shovel. and sinee then the number of machines has incereased to nine. Dounble-shift
working was commenced lust December. and to date o total of 321,000 cubic yards of material has
been handied.

The total length of formation in hand is 10 miles;, of which 4 miles are nearing completion as
regards carthwork.

Of the 23 miles of origimal survey on fihis section it has been found necessary to make dev iations
on 20 wmiles.  Of this I{‘Ilf.{ﬂ], 12 miles have been ivestigated, the new permanent Tine surveved, and
the plan work completed. The remaining 8 miles Tave heen investigated, and the ]uvnmnvnt Tine
survey is in hand.  In the course of velocation the route has heen shortened by approximately 21 nmiles.

An additional eighty married and fifty-six single workmen’s quarters, together with a recercation
hall, were completed during the yeur.

liase Coasr Main TrRuNk Batnway @ KXTENSION 10 OPOTIKI.

1t was intended that construction on the extension of the Kast Coast Main Trunk Railway from
Taneatua to Opotiki should commence during the year, but owing to the fact that plant and service
material from other railway-works were not available, and also becanse the survey was hardly
sufficiently advanced, construction was postponed.

During the year survey-work was continued with a small party, insufficient stall being available
for carrying on survey operations on a large scale.

Permanent pegging was completed from 100 m. 8ch. to 103 m. 71 ch.  Cross-sections were set
out and cut to 103 m. 45 ¢h.

Permanent location and grading investigations have heen completed to 106 n. 60 ch. Preliminary
estimates arc being compiled as the survey-work proceeds.

It is d[lil('lpdiwl that construction will be commenced in the near future.

Navimr Gissorne Rainway.

At the beginning of the period, work on this railway was considerably handicapped hy the
cleaning-up of the hine made neeessary by the disastrons Hoods of February and April last year.

However, with the completion ol Hood- -damage  restoration, construction  work returmed  to
normal, and, aided by a fairly dry late suninmer and antumn, good progress has been made on all
sections.

The Napier—Futorino Section was restored by the Railways Department, assisbed where possible
by this Department, sufliciently to carry traffic, and the goods service to Wairoa was resumed on
5th December, 1938.

The seetion between Putorino and Raupunga (13 miles i length) was completed and handed
over to the Railways Departiient on 27th February, 1939, and at the end of the period the halance
of this portion of the line as fur as Waikokopu was practically ready for handing over also.

Particulars of the more important itenms of construction carried out during the year are ws
follows :-

Putorino Wairoa Section (Length, 33 m. 12 ch.).—Between Putorino and Te Kumi 20,000 ¢ubic
yards to 30,000 cubic yards of filling were replaced in washouts, and from 12,000 cubic yards to
15,000 cubic yards of slips were removed.  General flood damage to formation, track, and fences was
also repaired.  Two hundred lin. feet of 48 in. diameter concrete pipes were laid to act as a covered
side drain from above the north portal of the Mohaka Tunnel to o point clear of slip country.

Between Te Kumi and Wairoa, formation work consisted of fettling, o moderate amount of
ballasting, cleaning up of cuttings, and the mstallation of a number of small culverts.

Work on bridges was confined to the placing of guard-rails on all bridges, and the Tifting of the
Wairoa end span of the Waivoa River Bridge to n(tlly setitlement which (lv\(lnp(\(l m the carthquake
of 1931.

During the period 3,646 cubic yards of hallast were placed.

Uart-docks and concrete huffer-stops were constructed at Waithua and Ohinepaka Station Yards,

Wawiroa  Station. Yard.- An o engine-shed,  ratl-car  shed, engine-driver’s room, latrine, and
refreshment-room were completed.  The station building was reconditioned and altered to suit the
Railways Department’s requirements, after transfer in May of this Department’s ollice to a new
building in Queen Street, Wairoa. The station platform was sealed, and cart-docks and platform
gates and fences completed. A new water service was laid through the yard from the Wairoa
Borough’s main to the engine-sheds and the group of old permanent cottages.  Installition of
locomotive-watering standpipes is held over pending supply of the necessary equipment by the
Railwuys Department. This supply used ER0016 of 5in. and L850 6. of 4 in. bitumen-dipped
steel pipe.

Tenders were called and contracts were fet for the erection of shirfeen cottages on a site purchased
within the Wairoa Borough.  Of these, six were completed and handed over to the Ruilways Departient
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and work on the balance was well advanced. Tenders were called for two more cottages, but no
contracts had been let at the close of the perod. A water-supply using 1,600 16, of 410, bitumen-
dipped steel pipe was laid to reticulate these cottages from the borough’s mains for domestic and
fire-fighting supplies.

Access roads to the cottage-sites were formed and metalled. Footpaths have yet to he formed,
kerbs and channels laid, and roandway and footpaths sealed.

A contract was let for renovating the six existing cottages, and at the close of the period five of
these were under the control of the Railways Department, although renovation was not m all cases
complete. :

Stock-yards were completed and concrete paving laid in the smaller and most-used pens.

A contract was Tet for the construction of a five-span overhead bridge with two step-over piers at
Ohinepaka Station, and at the close of the pertod the bridge was completed except for a small section
of hand-railing, and filling of the ramps was in hand.

Wairoa—Waikokopu Section (Length 24 m. 11 ¢h.)- ~Work on this section consisted chicfly of
ballasting and fettling and general eleaning up of formation.  Guard-rails were placed on all bridges,
and the Nuhaka River Bridge at 17 m. 47 ¢h. was resleepered. At 9 m. 5 el a new 20 ft. plate-girder
bridge on reinforced-conerete piled abutments was completed. A total of 4,759 cubie yards of ballast
was placed.

A small shelter-shed was erected at Tuhara Station Yard, and at Whakaki Station Yard two
cottages were erected.

At Nuhaka Station Yard stock-yards were completed and the loading-out pens paved with
concrete. The whole of the platelaying in this yard was gone over and reconditioned.

The goods-service between Walroa and Waikokopu was continued throughout the year.

Kopuawhara Section (Length, 11 m. 20 ¢h.). —-On this section a total length of 40 ch. of permanent
fencing was crected. 1t is not anticipated that any extensive work under this head will be undertaken
until the coming summer.

The extremely wet winter that succeeded the April flood of last vear caused slipping on formation
and service road up to the heginning of Octoher, and considerable extra work was entailed, more
expecially on the roads.

A total of 122,500 cubie yards of material was removed, of which 40,000 cubic yards comprised
the reforming and flattening of batters, more especially in the vieinity of the 24 m. peg, where
considerable slipping of high euttings occurred.

The necessary length of sea-walls, 213 {t., hiave heen completed, the greater part of this, 178 ft.,
being at the south end of the Opoutama Stream Bridge at 24 m. 13 ch,

Waikokopu Stream Bridge at 23 m. 21 ¢h.--"This bridge is well on the way to completion.  Delay
in the delivery of steel made 1t necessary to proceed with the construction of the embankment across
the estuary before completing the bridge.  Foundations at abutment A and picrs B and ¢ were not
of a satisfactory nature. and pile-extensions were necessary, especially at pier B, where a length of
20 ft. was added to cach pile.  In span C-D the deck portion has been poured, and work is v hand
building up the embankment adjacent to abutment K.

Opoutama Streawm. Bridge at 24 m. 15 ch.—This bridge, which was practically complete at the date
of last year's report, was finished shortly thereafter, and the embankment across the estuary to the
north wag completed with spoil from the section between 23 m. 50 ch. and 24 m.

Kopuawhara Stream Bridge at 27 m. 47 ch.- Test bores having indicated the ubsence of the solid
bottom reported by earlier drillers, considerable amendment to pile-length became necessary.  The
total length of piling driven was 2,113 lincaxr feet, an increase of 548 {t., which was the aggregate of
the pile-extensions. At date, pile-driving is complete, and all piers have been cast to underside of
concrete girders.  Reinforeing steel has been placed in the forins for the three 45 {t. spans.

It is anticipated that the bridge at 23 m. 21 ch. will be complete by the end of July and the
Kopuawhara Stream Bridge by mid-August.

Detailed plans of foundations of the conerete-arel viaduet at 30 m. 15 ¢h. have recently been
completed, and a commencement has been made with the pier and arch foundations ; so far cight pier-
foundations and the excavation for the northern areh abutment have been opened up. In all,
1624 ft. of shaft have been excavated.  The surface spoil has been stripped from the southern hillside
to facilitate exeavation ol abutment A and piers BB, € and Do Tt s anticipated that with prompt
delivery of steel this hridge will be comiplete by October, 1940,

Final plans of bridges at 32 m. | ¢h. and 33 m. 27 ch. have not yet been completed. 1t is expected,
Lhowever, that the construction of these bridges should be complete at approximately the same fime.

The shortage of carpenters has had an adverse effect on the progress of all structures, and further
tradesmen are required for proper progress.

The tunnel at 30 m. 9 ch., which was almost complete at date of last report, was shortly thercafter
finished, the total length being 16 [t.

The bottom heading of the tunnel at 30 m. 52 ch. has onlyv recently been opened up, o length of
60 ft. out of a total of 336 ft. being driven to date.

The hottont heading of the tunnel at 31 n1. 40 ch. has been completed for o length of 384 ft. snd a
small top leading carried for the same distance, the party concentrating on breaking down and
lining. This is complete for a distance of 144 ft.

A complete bottom heading for the whole length of 206 ft, has been driven in the tunnel at
32 . Hoh., and at date enlargemient at the south portal is in progress, B0 [t having been cndarged.
Seventeen feet of wall and footing excavation were completed. ) )
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The tunnel at 33 m. 7eh. (length, 6 chatng) was completed in December Tast year. The party
.mynw out this job had been withdrawn after the February flood and had been engaoed for the
ensning six months on service roads repairs, recommencing tunnelling operations in Augus

Work at the south end of the long tunnel (Waiau Tikiwhata) has heen carvied on continuously
since the last report, and a length of 1,400 ft. has heen excavated and 937 {t. of full conerefe hning
has been piaced.  The nature of the ground driven through has in general been very good, hut o
length of broken water-bearing ground at 33 m. 60 ch. necessitated the immiediate placing of concrete
Ilnmw over a length of 231 ft. close to the face.

;\1 mngmnonth have heen made to inerease the strength of this party by the addition of a conereting
shift, and it s expeeted that this will considerably inerease the progress of this work and enahle the
tunnel to be completed during the early suwmmer of 1940, which will fit in with the platelaying and
hridge programmes.

The Waikokopu Station Yard has been rvelaid in new 70 1b. track, and ballasting has recently
been completed in preparation for handing over to the Railwayvs Departnient.

Preparation for an early start on platelaying beyond Waikokopte has been made, aned all the
crossing and loop materials for Opoutama Station Yard at 26 m, 70 el have been ent and
assembled. ‘

Tt is expeeted that, by the end of 1939, track will have been laid to between 28 my and 29 my, and
to the south end of the viaduet at 30 . 15 ch. early in 1940, 1t will he then possible to complete
the track-laying for Opoufama Station Yard, :

Ax indicated earlier in thix reporl, continuous work by large gangs of men was required up to
carly October (o reform and maintain service and other roads. The dry summer helped m':er‘
considerably, ws far as the serviee roads were concerned, but even so it has been a diffieult waters to
keep then i good enough order for the heavy traffic they have to carry,

Wharerata Section. (length, 19 m. 17-75 ¢ch.).- The bulk of the work on this section during the
year consisted of tunnelling, there heing three nwjor and four minor tunnels in course of construction.

Tarthwork s in the fast stage of completion, only one cutting and two large fillings remaiming,
A considerable number ol large slips have been removed.  These were the result of floods followed
by an exceptionally wet winter, and it is not anticipated that much further slipping will oceur.

Kxcept Tor a number of small culverts between 9 me and 20 . 36 ¢h., which can he constructed
more ceonomically when better aceess is provided by the comipletion of the tunnels, culverting is
completed.  Ninety-three feet of 121in- and 18 in-diwmeter eulverts were constructed  during
the year.

A number of completed waler-drives were badly silted up during the foods.  These were cleaned
out, and in the ease of two unlined drives at 18 . 40 che and 13 m. 50 eh. linig with concrele was
considered advisable. The length involved was 555 ft., and lining is conipleted.

In the Waikoura Vallev, 14 m. to 17 m. DO ch., formation is completed except for the wpproach
fillings to bridges.  From 16 nu 5 ch. to 16 m. 75 ¢l the embankment was formed widh <poil from
the Waikoura Tunnel at 17 m. H1 el

AL T3 m. 67 choand 19 m. B eh, two large slips, estimated at 8,000 cubie yards and 10,000 cubie
vards respectively, obliterated the completed formation.  Both were successfully removed by Diesel
shovels, hut further signs of shipping are evident at 18 m. 67 ¢h.

At 20 . 27 chloas the result of the blocking of a water-drive hy o lnrge slip during the foods,

partially conpleted filling, 92 fi. deep, was washed out, the loss heing estimated at _,;)()U cubic
yards,  To reduce the total quantity of filling required (60,000 cubic yards) o minor deviation of the
raibway was adopted.

In addition, a Diesel shovel horrowed some 19200 cubic yards from o Hlafl nearhy. This
filling ix now three-fifths completed, the balance of the material required being available from the
coast tunnel.

Tn the Tikiwhata Valley, at 36 m. 73 ¢h., the last big rock-cutting on the seetion 1w nearing
completion, spoil being used for the 105 tt. filling at 35 m. 62 ¢h. This {lllmg, contaiming some 70,000
cubie yards, 15 now three-quarters completed and provides a usetul dump for xpoil from the Wainu
Tikiwhata tununel.

Between 35 m. 70 ¢h. and 35 nu. 76 ¢h., 306 5. of retaining-wall is necessary. This will not be
constructed until materials can be conveyed across the filling at 36 m. 62 ch.

The material excaviated on the section during the year, including slips and borrow, amounted
te 60,798 cubic yards. Completed carthwork now amounts to 531,048 cubie yards, or 97 per cent.
of the whole quantity.

Two reinforced-concrete highway bridges, cach of three 45 ft. spans, have been completed over
the Maractaha River at 4 m. T0c¢h. and 15 m. 15 c¢h. These bridges climinate three  railway-
crossings and greatly improve the voad-alignment.  The construction of uulw(ty brideges at [t 53 ¢l
and 14 m. 7! ch. has been started.

The Waikoura Tunnel (lcnﬂ‘rh 4,730 f£.) was successtully pierced on 12th May, 1939, the error
in alignment being 1in., and in the level three-quarters of an inch. The tunnel is curved at cach
end.  Progress was not quite as rapid as expected, and averaged 60 ft. of conpleted tunnel, including
lining, per week.  The ground, though gencrally good, was variable, and minor falls to some extent
delayed progress. In the couwrse of excavation small natural gas-vents were encountered at two or
three points. The gas was tested and proved to be 96 per cent. methane.  The volume was nsufliciont
to cause any danger. 300 ft. of lining has yet to be completed, the work being curvied out from
the north end ouly.

At the start of the year the bottom heading of the Coast Tunnel (l(:]l;ﬂ,ll, D071 1) had been
completed, and preparations made for enlarging and lining from the south end. A lengtic of 336 .,
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melading lining, was completed from this end, and in November the party was transferred to the
north end, w}ww some 6 chains of unstable ground required immediate aitention. The tunnel here
skirts the hillside on a curve, and for 405 [t excavation was in pug, rabble, and clay.  Hxtea-heavy
concrebe lining 18in. in thickness was necessary, materials being brought through the bottom
heading from the south portal.  All the bad ground at the north end has now heen lined, and work
is once more proceeding from the south end.  The excavation completed, including the bottom
heading, i 49 per cent. of the total length, and 801 {1., or 26 per cent., of lining has been {inished.

The tunnel at 200, 10 ch. (length, 393 16.) was completed in April, and, although short, proved
difficult to construct, the ground being very heavy. One bad run in the roof occurred, going right
to the surface, 80 ft. above formation-level.  The party were very fortunate and escaped with
minotr injuries to one nan.

Over a length of 134 [t. at the vorth end it was necessary to construct conerete foundations
mder the mam sill-props to enable excavation 1,0 ])10( eed.

Progeess af the north end of the Waiau—Tikiwhata tunnel (length, 9,802 6.} has been steady but
not spectacular.  Dilliculty ol access to the portal and the very restmcted working-space available
have mitigated ‘ngl,imt the rapid handling of concreting and other materials, 2,130 6. of excavation
or 21T per cent. of the 11)1(1111011;,1 b, has been com )l(*tod, and 1,706 ft. of funmel lined with concrete,
cqual to 174 per cent.  To (xpcdltc progress a separate parby will be employed on the concrete
lning when men are available from the Waikoura Tunnel. 1 was originally estimated that this
tumnel would he completed 1 October, 1940, but it is now probable that it will not be completed
before the end of 1940.

The excavation, of the three short tLlIlYlC]b in the Tikiwhata Valley at 36 m. 40 ch., 46 ch., and
68 ch. is well advanced, 510 ft. out of a total of 980 ft. being completed.

The machine-shop has been fully occupied during the year, but has heen handicapped through
the difficulty in obtaining trained fitters.

At the Wharerata Station Yard, 14 m. 40 ch., the goods-shed was crected to provide additional
storage for cement during construction.

Gisborne Section (length, 14 m. 7-35 ch.).—Work on this seetion is well advanced, such carthwork
as rerains depending largely on the completion of bridges. A special effort was made during the
latter half of the year to accelerate bridge-construction, the weather conditions being very favourable
for foundation work.

Barthwork was completed to 12 m. 60 ch., and between 12 m. 60 ¢h. and 14 m, some 15 chains
have been left to provide material for bridge-approach fillings.  The total quantity removed amounts
to 167,577 cubic yards.

The deviation from 13 m. 60 ch. to 14 m. 10 ch. necessitated by the flood of February, 1938,
partly completed, and a Diesel excavator will be available for this work shortly.

At 10 m. 83 ch. the diversion of the Wairekala Stream, 9 chains long, was completed, and the
stream diverted under the new highway bridge.  Spoil from the diversion was used for the approach
fillings to the overbridge at 10 m. 49 ch.

Ninety-four chains of fencing were creeted during the year, leaving 150 chains to complete the
fencing of the reserve on this section.

Two hundred and sixty feet of culvert, ranging from 18 in. pipe to 5 ft. by 5 ft. reinforeed box,
were constructed.  Three additional small-pipe culverts at present in hand will complete the culverting
on the scclion.

The wixteen bridges on this scetion total 2,230 ft.  Kleven, totalling 1,405 {t., have been
completed, while the construction of the remaining five is well advanced.

The Waipaoa Bridge at b m. 4 ¢h., consisting of nine 60 ft. and six 30 ft. steel spans on concrete
picrs, was completed carly in the year.

5 m. 67 ch. three 251t. steel spans were erccted over the Wherowhero Stream.

At 6. 55 ch. a single 2D ft.-span bridge was completed.

Al T m. B0 ch. across the Pakowhai Sl,m(ml, three 20 ft. spans are in position.  The outlet to
this stream is into a large swamp bordering the sea. An improved outlet channel some 40 chains
fong wus excavated by Diesel drag-line to a tidal inlet, greatly improving the drainage of the railway
in the vieinity.

At 9m. 43 ch. concrete abutments for a single 25 {t. span were completed, and temporary
decking fitted to carry the track pending the (HIIV(L] of the steel span.

At 10 m. 34 ch. a bridge congsisting of four 25 ft. spans was erected across the new diversion
channel of the Wairekaia Stream.

At 11 m. 27 ch, the six concrete piers for the Maractaha Stream No. 1 Bridge, 180 ft. long, were
conmpleted, and await the arrival of the steel girders.

At 12 . 23 ch. Maractaha No. 2 Bridge--three 60 ft. spans —all piles have been driven, and the
mass fou rul:n,i‘ion for the south abutment poured.

At 12 m. 60 ch. Maractaha No. 3 Bridge - one 60 ft. and three 30 ft. spang-—pier BB was completed,
and pier (18 I, hand.

At 1310, 26 ch. Maractaha No. 4 Bridge—two 60 ft. and three 45 ft. spans —mass concerete
foundations for all piers were constructed during the low-water period.

Ab 13 m. 76 ch, Mangakotukutuku Bridge --two 60 ft. and one 40 [, spans-—abutment A and pier B
were completed, and picr € and abutment D are under construction.

In addition to the above railway-bridges a highway bridge of three 45 ft. spans across the
Wairckaia Diversion Cut at 10 m. 36 ¢h. was finished in time for the Christmas holiday traflic. At
10 m. 4% ¢l an overbridge, consisting of four 45 ft. reinforeed-conerete spans, was completed and
climinates a level-crossing for the main highway.

The permanent track was laid to 1l m. 25 c¢h. The first lift of Dballast was completed to
10 m. 10 ch., and the second 1t to 8 m. 3 ¢ch,
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At Muriwai Station Yard all sidings have been laid. and the ballasting of the vard is practically
completed.  The goods=shed has been buill, and is in use for the storage of construetion materials.
Tt is anticipated that during the coning year there will be no difficulty in completing work on this
section of the ratlway.
TurakKiNng Okota Rainnway DevraTios.

This deviation, which is 10 miles 20 chains long, was commenced carly in 1937, and at the date of
my last report good progress had been made with the formation and 46 chaing of tunnelling had been
completed.  The principal features of this Tine were the congtruction of the Fordell Tunnel, 72 chains
in length, the Turakina Tunnel, 104 chains in length, and the building of the Wangaehu and Turakina
Bridges.

During the period almost the whole of the outside formation has been completed, 675 chains being
now ready, of which 355 chains were built daring the year.

The Fordell Tunnel has been completed and lined, and at Turakina 41-25 chains of tunnel have heen
completed, which with the wark carrvied out in the previous period amounts to a total of 5825 chains,
leaving 15-75 chains yet to do. There s also o small tunael approximately 3 chaing in fength at the
5., and this will be linished in about two weeks” time.

These two tunuels are being driven through w class of country which is not commonly experienced
on railway-work, and a working technique has had to be developed to suit it.  That this has been done
suceessfully is evidenced by the excellent progress made.

Test piles have heen driven at the Wangachu and Turakina Bridges, and the erection of a temporary
staging is in hand at the former preparatory to making a start with the regular pile-driving.

The fencing of the railway boundaries and the provision of gates at private erossings are well inhand.

Ten chaing of road in the Matarawa Valley have been formed and metalled, and this road now
gives direct access from Okoia to Fordell, while the deviation of the Ruatangata Road with a
temporary level crossing is well under way. )

The formation of Wangachu and Fordell Station yards has been completed, and the latter has
been trimmed and is now ready for the laying of the tracks.

Good progress with all works has been made during the year, and over the majority of the period
favourable weather conditions enahled those on outdoor labour to benefit by increased output.

The plant depot and repair-shop has had a busy time keeping the construction plant in repair, as
well as making and fabricating o considerable quantity of special work.

The average number of men employed on the works was 286.

ParversrtoNn Nowrw Ranway DuviarioN.

This deviation is being constructed mainly on account of the fact that the existing goods and
passenger yards in Palmerston North were too small for cconomical and safe working, and it therefore
beeame necessary to shift the main station and yards to the outskirts of the town.

A route was selected leaving the existing main line at Longhurn, thence in a northerly direction
to a point opposite the western houndary of the City of Palmerston North, then running parallel to the
north-western heundary of the city and Joining on to the main line again near Kelvin Grove, a total
digbance of T miles 18 chains.

In addition to the main deviation; a secondary deviation was necessary to connect the new line
with the Napier tine at Whakarongo, the length of deviation being 2 miles 11 chains.  Ample provision
has been made for the new goods and passenger vards, and the proposals also include the elimination
of all railway level crossings, which have been such a source of serious accident in the past.

This work was originally commenced in 1926, but was closed down in 1929 as the then
Government considered the work was not sufliciently urgent to be undertaken at that time. The
work was recommenced in June, 1938, and has been progressing steadily.

The total quantity of excavation in the orviginal proposals was approximately 1,000,000 yards,
and of this approximately hall’ had been completed when the work was closed down jn 1929, The
excavation completed since work was recommenced, all of which has come from the goods-yard
cutting, amounts to 86,276 cubic yards. This material has been used alimost entively for flling in the
goods-yard.

Some of the excavation work has been carried out by manual labour, buf mostly by modern
machinery. The material has been transported almost entirely by lorries, which method has proved
very satisfactory to date. Tt is anticipated, however, that during the coming year, with the longer
Jeads and more unsuitable material, A considerable amount of the spoil will have to be moved by rail.

Since the work was commenced the Railways Department have substantially amended the
layout of the goods-yard, with the result that the excavation quantitics have been considerably
increased.  The total quantity yet to be exeavated is approximately 380,000 cubic yards, including
work on the Whakarongo Deviation.  OF this amount, approximately 290,000 cubic yards will
probably he requived for overbridge ramps and 50,000 cubic yards will he required to complete
necessary fillings, leaving a probable balance of about 40,000 cubic yards.

A total of 6,890 cubic yards of metal have been excavated for metalling service tracks for
lorries on the main goods-yard excavations, forming temporary roadways where required, and
metalling road-crossings.

The original formation work between Longburn and  Palmerston North, which had been
completed previously, was trimmed right through for one track to Rangitikei Line, to enable the
platelaying work to be commenced over o distance of 4 miles 33 chains.  The formation of the
second track was trimmed for a distance of 2 miles 10 chaing, and this work is proceeding. I'rimming-
work has been carried out mostly by means of graders, angle-dozers, and carryall scrapers. The
yard at Longburn has also been trimmed up in readiness for platelaying, and the trimming of the
Palmerston North ‘p:msongmuy:x‘r(l is about B0 per cent, (zomplntc,
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A total of 4 miles 35 chaing of 85 Ib. ratls was laid from Longburn to Rangitikei Tine. The
ballasting has been completed for the full three lifts for approximately two-thirds of this distance and
two lifts for the balance.

Two small steel 14 ft. span bridges were completed at 81 miles 5% chains and 86 miles 24 chains
on the Palmerston North  Longburn scefion. The abutments for these bridges had been completed
previously.

All the temporary piles for the Mangaone Stream Bridee, which consists of five 20 f6. spans, to
sarry five lines of track, were driven during the period. A total of seventy-seven 16 in. octagonal
reinforced-conerete piles were cast and sixteen piles had been dreiven at the end of March, the bearing
being quite satisfuctory. A temporary bridge was also completed at the side of the permanent bridge
in order to enable the track to be laid across so that the platelaying work would not be held up.
Most of the steel for this bridge was in hand, and a commencement had been made with the bending
of same.

A commencement has been made with the excavation of the Kawhau Drain Culvert, which is
750 ft. in length with an 18 {t. clear span. Some of the steel has also come to hand, and 4 tons
had been bent at the end of March.  All the small culverts on the main deviantion had been completely
previously.

A total of 63 chains of new fencing was completed on this deviation, and all that remains to he
done now are minor adjustments to fences at the sites of all overbridges.

The whole of the drains, which had been cut previously, were cleaned out and trimmed up during
‘the year, some of these being in a very bad state.

Whakarongo  Deviation.—No work had previously heen carried out on this deviation. The
clearing of trees, fences, &e., has been completed throughout.  The fencing on both sides has also heen
completed, a total of 471 chains, concrete posts being used.  All the small culverts have been placed,
and a large 6 ft. by b ft. reinforced culvert at 0 miles 25 ehaing was also completed.  Batter drains
have also been cut over the full length of cuttings.

A total of 3,854 cubic yards of clay was excavated by means of carryall seraper on the section
from O m. 63 ¢h. to 2m. 10ch.  This work has gince had to be discontinued, partly owing to wet
weather and partly due to the fact that the machine was required on the main Palmerston North
Deviation.

Both deviations have been completely resurveyed and cross-sectioned and fresh quantities taken
out and plans prepared where necessary.  Site plans for overbridges have alwo been prepared for six
of the existing level crossings, but to date final plans have not been completed and no work has been
carried out. A commencement has been made with the construction of the Longburn Overbridge,
which fits in with the new deviation, but this work is heing carried out under the control of the Main
Highways Board. No plans have yet been finalized for any of the station buildings, goods-sheds,
engine-sheds, &e.

' PLmMERTON-PARKAKARIKT Ratnway Durniearios.

The duplication of the raillway hetween Plimmerton and Packakariki was commenced approxi-
mately three years ago as portion of a scheme to duplicate the whole main line hetween Wellington and
Palmerston North.

This section of line carries very heavy traffic to the capital city.  The principal bottle neck
causing congestion of trains is that between Plimmerton and Paekakariki, where the line rises from
cither point to Pukerua Bay.

Under the present arrangements trains gather at Plimmerton on the north run and at Packakariki
for south-hound traffic. The duplication will permit several trains to be on this length at once,
therehy relieving time-table restrictions.

Plimmerton to Pukerua Bay Sectvon.— The raling gradient is approximately 1 in 66, and formerly
there were numerous curves of 12 chain radius. - When duplication was being carried out opportunity
was taken to improve the alignment, and the minimum curvature is now 16 c¢hains and the overall
running-speed between Plimmerton and Pukerua Bay increased to 45 miles per hour.

Along this length heavy earthwork was involved. The principal point of engineering interest is
probably the effective manner in which the drainage of the very wet cutting near Pukerua Bay has been
dealt with by subsoil drainage. It is strange that the highest point of the line should be the wettest
and cause most trouble.

The Railways Department has been faced with expensive maintenance over a long period, but the
new system appears to have drained the road-bed most effectively.

The excavation has been carried out almost entirely by returned soldiers, and the progress made
is largely attributable to their excellent work.

Pukerua Bay to Paekakariki Section. From Pukerua Bay towards Packakariki the line 1s
duplicated by paralleling the existing formation on the cast side to within a short distance of the first
tunnel (No. 8). The double line here merges into a single track through a high-speed turnout and
continues as a single line to the north end of No. 13 Tunnel.  From here to Packakariki a single line
branches through another high-speed turnout and continues as a double frack to Packakariki Station.
Extremely heavy excavation was encountered along this section.

During the year 605 lineal feet of culverts were placed and approximately 149,000 cubie vards of
excavation and 20 chains 70 links of fencing carried out. The average number of men employed was
110.

Sovrn Ispanp Main Trunk Ratnway, Norti KN,

Olarence Section. (56 m. 6 ch. to 76 m. 13 ch. = 20 m. 7 ch.).—With the exception of 30 chains
at the Blue Slip, formation work on this section iy completed.  The carthwork done during the year
has been practically confined to formation of station-yards at Kekerangu, Partkawa, and Clarence
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Sridee. and formation of approaches to overhridges at 63 m. b eh. and 64 m. 65 ch. Formation of
station-yards has been completed, involving nearly 50,000 cubie vards of carthworl, and approximately
100,000 cubie vards have been placed in the approaches to the two overbridges.  The completion of
these approaches has been held up pending construction of the overhead hridees, hut it is hoped that
these will be completed during the coming vear.

In December, 1938, the Blue Slip commenced to move again at the north end, where 1 had
previoushy appeared that the country was more or less stable. Tt is estimafed that apwards of
200,000 cubie yards of material will have to be removed to render this portion of the slip stable. Ope
Diesel shovel has heen employed cutting back the face since early in the present year and another
shovel is heing transferred from Wellington in order to speed up the work.

A plan has been prepared of a comprehensive system of drainage covering the whole fuce of the
slip, and as soon as weather permits this aspeet of the work will he vigorously proceeded with,
Provided no further laree movements ocenr, it 18 expected to complete the work at the Blue Stip
within twelve months.

During the vear under veview a total of 24,000 culie yards of slip material has been removed and
dumped into the sea, Diesel shovels and Tocomotives and a tractor and careyall scoop having bheen
employed for the purpose.

Givders for all of the seven railway-hridges on this section, totalling 900 lineal fect in length,
have been assembled, riveted, and vlt(ml i position. Al girders have been painted, and the
permanent rails and sleepers laid.

The overhead hridge at 64 m. 65 ch. is nearty completed, about six weeks” work being necessary”
to complete.

Three large and several small culverts in station-yards have been extended during the year.

With the exception of several short gaps, permanent fencing has been completed during the
year from 61 m. 16 ch. to 76 m. 13 ¢h., the total length of fence erected being 13 miles 14 chains,

Telephone-line has been completed from 60m. 40 ch. to 76 m. 13 ch., and the old line from
56 m. 6 ch. to 60 m. 40 ch. has been rebuilt to bring it up to present-day standards.

Platelaying on the main Ime, including bridges, has been completed, and platelaying of loops
and dead-ends in Kekerangu Ndimll yard h(t\ also been completed. 1t i3 expected that the work
required to complete platelaying on (larence Seetion—viz., Parikawa and Clarence Bridge Station
yards---will he lnu ized in three monthy’ time.

Ballasting, main Jine only, has been completed {rom 67 m. 40 c¢h. to 76 m. 13 ch., with the
exception of boxing-up, which it s proposed to do immediately hefore handing the seetion over to
the Ratllways Department.  From 56 m. 6 ch. to 67 m. 40 ch. the line has been adequately maintained.

Marram-grass planting to check drifting sand has been practically completed, and bare patches
inareas previously planted have been replanted. A good deal of maintenance planting will be
necessary for some time to come in order to prescrve the arcas already planted.

Kaikowra Section (76 m. 13 c¢h. to 104 m. b4 ch.— 28 m. 41 ch.).--Formation work s approaching
completion {from 76 m. 13 ¢h. to 93 m. 20 ¢h. and is in hand from 93 m. 20 ch. to 99 m. A total
ol 130,000 cubic yards has been shifted during the year.

Approaches to the Clarence River Bridge are well in hand, 55,000 cubic yards, out of a total of
80,000 cubic yards, having been placed during the year

Ten chains of masonry-rubble walls have heen erected at the toes of unstable batters.

Twenty-five thousand cubic yards of rock have been placed to protect the seaward batters from the
effects of pounding by heavy seas, but it will be necessary to place approximately as much again to
give adequate protection.

Tunnelling hag proceeded satisfactorily, and this is being carried out expeditiously and cheaply
by means of the plant provided, which includes compressed-air drills, large fans, scrapers for loading
the spoil into trucks, concrete guns and steel profiling to help in pl‘u,m;: the concrefe lining, and
Diesel locomotives S for transporting materials.  Progress bas been retarded for some distance in from
all portals owing to the diflicult nature of the country, which has consisted of loose rubble and
boulders.  During the period under review work has proceeded on four tunnels, a total Tength of
1,931 lineal l'uut, together with eight portals, having been completed.

This brings the I‘ntu] length of tunnelling on this section to 3,310 lineal feet, and all portals have
now heen completed.

1t ix expeeted that all tunnelling operations on this section will be completed hefore the end of
the present year.

The substructure of the “l:ux'nc‘ River Bridge was completed during the Tatter part of’ 1938, but
completion of the supm.shu(huu i being delayed on account of the difliculby in obtaining the
necessary steel for the 122t truss spans. The bridge has a total length of 1,624 ft. overall, and
consists of two 30 1t end spans and twelve 1221t steel truss spans carried on reinforced-concrete
cylinder piers and piled abutments.  Up to the present it has heen possible for the Railways Workshops
to deliver one only of the muin truss spans.

The ercebion of the steelwork s being undertaken by the Department, and work on the construction
of the necessary staging and falsework s procecding satisfactorily.

(abion protective work at the bridge abutments has been completed, and the construction of
several large regulating groynes on the south bank is well in hand.

Mororitu Stream Bridge, 60 lineal feet, and Black Millar Bridge, 40 lineal feet, both in reinforeed
concrete, have been completed, together with approaches and protective works. A start has been
made V\lth the construetion of ()}mu Stream Bridge, 66 lineal feet, In reinforeed conerete,

Work on the Hapuku River Bridge s in Imml under contract, o start being made in April last.
This hridge consists of twenty-three reinforced coucrete arch spans, ecach 67 ft. long, carth-filled,
and carried on concrete piers and abutinent sunk through the river shingle in timbered excavations
and conntersunk by hand into the underlying conglomerate,
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Steady progeess has been made with culverts, a total Tength of 875 feet, varying in size (rom
1210, to 6 {6, having been completed during the vear,

A start has been made with the permanent. fencing of this seetion, 104 chaing having heen
erected during the year at various places in order to exe Tude stock Trom the construction works.

Seven mlles of permanent, telephone-line have been erected, and this work will be earvied on to
completion during the next twelve months.

A crushing and screening plant with a capacity of 50 cubic yards per day was crected carly
this year to obtain concrete ageregates for use in tunnels, bridges, and culverts, and is in full
working-order.

Survey was completed from 97 m. 48 ch. to 104 m. 54 ch., including foundation tests at all bridge-
sites.

Owing to the progress of the work, a large amount of camp-shifting has been necessary, the Shades
Camp having been shifted to Clarence Bridge, and portion of Anisced Camp to Kaikoura. A new
two-roomed school has heen erected at Aniseed to replace the one lost by fire in February last. A
large amount of repair work has heen rendered necessary to make good damage caused by two wind-
storms, in August of Tast year and Felnrnary of this year, respectively.

Th(‘ average number of men mnplo)cd on the wml\s during the last twelve months has been
approximately 360.

Sourn IsuanDp MaN Trunk Ratnway, Sourn Fnp.,
(11 m. to 73 m. 40 ch. : Length, 29 m. 40 ¢h.)

Since my last report very substantial progress has been made on this end of the line ; the majority
of the formation work suitable for hand methods has been completed, and the construction of bridges
the completion of tunnelling, and the protection of the formation, by means of heavy stone sea- \mllh
where the line infringes on the coast-line and crosses small embayments, constitute, apart from
platelaying and ballasting, the major portion of the work yet to do.

Wherever possible, men have been drafted fror ordinary formation work to tunnelling, mechanized
work, and skilled jobs.

Tunnelling parties Tave been increased, as men and machinery became available, from four last
Jume to cleven at present ; five of these partics in the shorter tunnels are working by hand methods,
and the remainder have been wholly or partly mechanized.  During the period the work at the south
end of this ratlway naturally fell into two phases - firstly, the completion of all works from Parnassus
at 44 m. to Hundalee Station at 55 m. 60 ch. in order that this section might be opened for truflic as
early as possible, and, secondly, the vigorous prosecution of the tunnels, 0[ which there are fifteen,
between Hundalee and the Kahautara River at 73 m. 40 ch., together with the building of sea-walls
and bridgoes.

By concentrating bridge and machine gangs on the Parnassus Tundalee portion the railhead
was pushed forward from south of the Fernichurst Station yard to Hundalee, 114 miles from
Parnassus, and this point is now being used as the railhead for supplies of material to this end of
the railway-works, thus enabling further concentration of headquarters at Oaro by shifting the
store and workshops to that point.

The Conway River Bridge at 50 m. 50 ch. was completed with the placing of the sixteen 45 ft.
plate girders, and the reinforced-conerete hridges over Mick’s Creek at 53 m. 40 ch. and Open Creek
at Hd m. were erected.  The subway crossing the railway over the Christehurch Katkoura Main
Highway at 85 m. 47 ch. was finished by the end of the year, completing the formation to the
Hundalee Station. During this time trimming and platelaying was following the formation, and the
access road and 35 ft. reinforeed-conerete bridge to the Fernichurst Station yard were completed.

At the Fernichurst Station, the station goods-shed and stock-yards have been erceted, the
water-supply completed and the sidings laid and ballasted.

The Hundalee Station yard is well in hand, the majority of the sidings and ballasting being
completed.  The station platform and temporary stock-yards (an extension of the permanent yards
for use while this station is the railhead) are built and the permanent stock-yards are well in hand.

The progress thus made enabled stock-trains to be run during the latier portion of the period
between Parnassus and Hundalee.

On the section between Hundalee and Kahautara, the driving of No. 1 tunnel at 60 m. 75 ch. has
been done and only awaits the excavation of the portal to complete the tunnel.  Farthworks are
complete from here through No. 2 tunnel to about 61 m. 40 ch., where heavy sideling to the Okarahia
Bridge at 61 m. 60 ch. is in hand. The pile-driving for this latter bridge ol nine 4.)ft. spans, some
75 It. above ground-level, is now in hand.

On the southern end of the Amuri Bluff tunnel, conditions were particularly difficult owing to
the very unstable nature of the valloy-floor and the slides which took place at the approaches to the
portals.  Men and machines were therefore concentrabed on this Tocality in order to get under cover
before winter. By adopting cut-and-cover methods and by exeavating 20,000 cubic yvards with
shovel, drag-line, and bulldozer, 4% chains of heavily-reinforced tunnel barrel was built in the open,
and this enabled the work (o be proceeded wil‘h in safety after the weather broke.

At the northern end of the tunnel 1,080 {t. have been driven and lined.  This tunnel, which is the
longest on the job, has, of course, l)(\(\n (()mploh‘]y mechanized.

The material ’(hrou«rh which the tunnel has heen driven, particularly at the northern end, is very
liable to swell, with consequent heavy pressures, dn(l the lining has had to be xhonv‘rhvn(d very
considerably to meet the diflicult conditions. No 5 tunnel at 61 m. 47 ch. is in hand and 51 ft. have

been completed.

3 -D. L
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Slow progress through clayey country at the southern end of No. 6 tunnel at 67 m. 64 ch. was
made at the start, but hag since improved, and to date 468 ft. have been completed. No. 7 tunnel
at T0m. Leh. is well forward, 246 (t. being completed, as is No. 8 tunnel, where 243 ft. have been
done. The four last-mentioned tunnels are being worked | >y hottom h(uLdmg and hand methods, as
their short length hardly justifies their economical mechanization.  Nos. 11 and 12 tunnels are
partially mechanized aml are heing m('d from a central concrete-mixing plant between the two.  Of
the former, 210101, and of the me 23 {t. have been lined, while 197 [t. havo been opened out, but not
lined.  Partics are working at hoth ends of No. 13 1»[1‘{1!](,1 and have lined 38 ft. No. 14 tunnel,
376 {t. long, has been enlarged and lined during the year, with the exception of 15 ft. and the
northern portal.

No. I5 tunnel at 72 m. 50 ch. has been completely mechanized throughout, and 600 ft. have been
Iined.

At Goose Bay, the one suitable place in the vicinity, 23,000 cubic yards of stone were quarried
for the stone protection of the highway, and although a large quantity of rubble has had to be handled
some of this has been ]')mﬁt:x,l Iy used on road and railway embankments.

The Claverley Subwa y t 59 m. 63 ch., two 40 ft. reinforced-concrete spans, has been completed,
and with the erection of the 'ilimv:‘lm:v Urcek Bridge at 57 m. 70 ¢h. now in hand, formation will be
completed to the Stockyard Creck Bridge at 60 m. 66 ch.

Generally speaking, the nummndmn feature of the year on the Oaro Section has been the organizing
of the various mmmllmg parties and the provision and l.l,you‘r of the necessary plant and machinery to
enable the work to be carried out expeditiously.

In the carly part of the year (horo was a shortage of experienced tunncllers, but this has been made
good partly by the transfer of men from other places and partly by the training of men who, though
inexperienced last year, have developed into more nseful tradesmen.

The rate of progress is inercasing monthly and should now keep in step with the rest of the other
operations, so that the work generally can be finished to schedule.

With the virfual completion of the Parnassus-Hundalee Section it was necessary to shift the
machine-shop, stores, and general transgport headquarters from Parnassus to Oaro. This was quite a
large undertaking, but is now completed.

The average number of men employed duoring the period was 472.

Wiastrorr-Inancamea Rammway.

Cascade Section (5 m. 70 ¢h. to 8 m. 78 ¢h.; length, 3 m. 8 ch.).—- This section has been maintained
during the year. A daily works train was run Detween Westport and Cascade Creek for the purpose
of ‘fmnspmtm” men, and 18,740 tons of coal were transporfed from the Caseade Coal Co’s bing to
Westport.

A 5ft. by b {t. reinforced-concrete calvert was constructed at 6 m. 55 ch., where a washout
oceurred.

Cascade-Inangakua  Junction Section. (3 m. T8 ch. to 23m. 62ch. (Westport chainage) and
58 m. 30 ch. to 62m. (Stillwater chainage); length, 18 m. 34 ch.). -The average number of men
employed thronghout the year has been 263, with a maximum of 290, and at present 240 men are
employed.

The work on this section has progressed as fast as conditions permitted, bridge-construction being
the governing factor. The heavy rainfall, 211-5 in. per annum, has also inercased the difficulties, but
in spite of the natural difiiculties satisfactory progress has heen made.

The bridge-building programme was rendered difficalt to adhere to on account of the unprecedented
demand for blxl“(éd Lm,(lemnen for work in the main centres of population, which prevented the
Department from securing this type of labour at the usual award rates.

This shortage was successfully overcome by employing semi-skilled workers on co-operative
contract for bridge-building and letting private contracts for the construction of culverts.

Modern plant has been used as much as possible on formation work, but its use is considerably
restricted owing to the wet conditions caused by the very high ramfall which necessitated the plant
being laid up or transferred to other work during the adverse operating period.

Formation : The formation work, which is nearing completion, was considerably advanced during
the year, the principal features being the removal of a 50,000-cubic-yard slip near Slaty Creek, the
formation of a 65,000-cubic-yard bank at 20 m. to 20 n. 22 ¢h., and the approach to the Buller River
Bridge at 63 m. 30 ch. Except for a 40,000 cubic-yard bank between 21 m. 61 ch. and 22 m., the
only uncompleted formation is a length between 60 m. 30 ch. and 62 m., and this work is in hand.

Tunpels : The whole of the t,unm,l.s arc now completed, the two remaining tunnels at 13 m. 26 ch.,
and 13m. 42 chs., of lengths of 180 1. and 851 ft. respectively, being completed during the year.

Bridges: T he distinet featire of this railway is the large number of bridges required, there being
twelve bridges with a total length of 3,603 ft., or Bb chains, on the 185 mile section.

Of this length, 1,885 {t. arc completed, 1,227 ft under comtluchon, and 1t 18 anticipated that all
except 275 ft. will be finished by the end of the current year.

The details of the bridges are as follows -—

Cascade Creek Bridge (9 m. 3c¢h.): Five 80ft. and one 40ft. steel-plate-girder spans on
reinforced-conercte piers.  Completed.

Bridge at 10 m. 24 ¢h. @ Three 30 ft. steel-plate-girder spans on mass-coner- ¢ piers and 82 ft.
of mass-conerete retaining-wall.  Piers of retaining-wall completed, girders being fabricated.

Redmond CUreek Bridge (11 m. 41 ¢h.): One 85 ft. reinforced-concrete-arch span, three 40 ft.
reinforced-conerete-girder spans on reimforced-conerete piers and foundations.  Completed.

Stable Creek Bridge (15 m. bl el Ten 40{t. and one 20 {t. reinforced-concrete-girder spans
on reinforced-concrete piers and abutments. Iight piers and three spans are completed.
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Newman Creek Bridee (15 m. 60 ¢h) 0 Wight 10 1. and one 20 1. reinforced-conerete-virder spans
on remforced-conerete piers and abutients. In hand : four piers completed.

Slaty Creek Bridge (16 m. 55 ehl) : Foundations being fested.

Tracy Creek Bridge (19 m. 32 ¢h)) @ Foundations heing tested.

Orikaler River Bridge (21 m A8 chl)r Three 100 steel-plate-girder spans on concrete piers
founded on cylinders.  In hand @ plant and materials being received and temporary trestle being
crected.

Welshman Creek Bridge (61 m. 70 ¢h): One 1000t and two 25 ft. steelplate-girder spans on
conerete piers and abutments.  Design completed 5 work being started.

Bridge at 61 m. 13 ¢h. o One 30 £t steel-plate-girder span. Design completed ;5 givders reecived .

Buller River Bridge (60 m. 20 ch.) @ Six 10015, one 45 ft., and one 30 ft. steel-plate-girder spans
on conerete piers founded on cylinders. Completed.

Inangahua River Bridge (59 m. 20 ¢h.): Nine 60 ft. steel-plate-girder spans on concrete piers.
Completed

Culverts and Waterdrives : Nix reinforced-conerete culverts ranging in size trom 2 {t. by 2 ft. to
9 ft. by 9 ft., having an aggregate length of 168 £t., were completed, and two more having a total length
of 90 ft. are in hand.

Pipe culverts varying in diameter from |t to 3 (t. and having an aggregate loength of 210 ft.
were completed.

Conerete-lined water-drives 7 ft. by 8ft. 6in. by 142 (t. long and 4 ft. by 6 ft. by 106 ft. long
have been completed.

Platelaying : The platelaying material for this section is on hand, and tenders will shortly be
called for platelaying.

Fencing : Two miles of fencing have been completed.

IRRIGATION .
CENTRAL OTAGO,
OPRRATION AND MAINTENANCE 0F [RRIGATION SCIEMIES.

No new construction works were put in hand during the past year, and construction work was
confined to the completion of the Manubiertkia Diversion Tunnel.  This tunnel is 78 chains long, and
was completed and put into service last September.  The work done during the year consisted of
lining 180 ft. of tunnel and the dismantling and re-crection of 500 [, of armeo (luming Lo carry the water
over an embankment section of the race at the tunnel outlet.

The schemes were well maintained during the year, and the major item of maintenance was the
general overhaul of the 1,980 ft. of 30 in. pipe at Chatto Creek syphon. The fotal arca operating under
an acreage basis under agreements in 44,602 acres, and the area actually irvigated was 12-831 acres,
or 617 acres more than the previous season.  In addition, the Omakau Scheme, which commands
13,400 acres over which water 13 supplied on the demand basis, provided irrigation water to 8,150 acres,
or an increase of 1,150 acres over the previous season.

The sales on the demand basis on the Omakau and Dunstan Schemes amounted to 5,910 acre-feet,
or a reduction of 4,465 acre-feet (rom the previous season.  This reduction was due to the demand
heing withheld until late in December owing to the plentiful spring rainfall.

The scason, which was exceptionally favourable in vespect to natural eainfall antil the end of
December, developed into drought conditions in the New Year, and these conditions obtained without
respite until the middic of April this year.  The water-supply in the dams was plentiful, and reasonable
supplies were maintained on ail schemes except the Tarras and Bengorburn Schemes, where restriction
of supplies had to he resorted to during the end of the season.

The rainfall at Aexandra during the period st January to (5th April, 19390 was only 161 in.,
as compared with the lowest previons vecord of 274 i over a period of nineteen years,

The completed schemes, which are operated by the Department, and Steward Settlement and
Otokatle Schemes, which are operated under focal control, now total 63,000 acres.

The lollowing table shows the particulars of the schemes operated by the Department

Sohomoe. A rea .:l(ctuu‘lly ii\ri,‘il‘ t,h:l,t,' :s‘l}(ml(] have | Nun.\bm' of
! irrigated. | heen irvigated. ! Lerigators.
i
Acres, : Aeres, :
Arrow River .. .. .. 2,613 2,918 ; A7
Ardgour .. .. .. 1,364 1,364 ! 11
Bengerburn .. .. . 114 144 ‘ 12
Rarnscleugh .. .. co i,972 2,190 | 45
Galloway . . . 2,391 2,391 ‘ 20
Hawkdun .. .. .. 3,248 8,977 i 66
Idaburn .. .. .. H6H | H6b ‘ 8
Tda Valley .. .. .. 1,750 11,755 | Ho
Last Chance .. .. o 2,770 2,770 ; 3
Manuherikia .. . .. 4,910 4,941 ‘ 75
Tarras .. .. .. 2,675 2,678 17
Teviot River .. .. o 3,504 3,049 16
12,831 44,652 . 441
Omakau including Dunstan .. 8,150 .. 59
Totals .. .. H1,031 .. 500




The financial result of the year’s working is as follows : Revenue, £25,652;  working-expenses,
£22 533 ; profit on working, £3,119.

The decrease in revenue of £1,038 on the previous year's figure of £27,190 1s due chiefly to the wet
early spring reducing sales on the Omakau and Dunstan Schemes and the smaller amount of cxtra
water sold during the same period to other schemes.

The total amount of rates collected during the year was £25,980, as against last year’s figure of
£24,100.

eneral.—Sceveral small investigation surveys were carried out during the year, and records were
taken of the usual stream-flow, lake-levels, and meteorological data.

CANTERBURY.

OPERATION AND MAINTENANCE OF IRRIGATION SCHEMES.

The schemes in operation are the Redeliffs Scheme and the Levels Scheme, where water is sold on
the demand basis. These schemes did not operate until Febraary, 1939, owing to the phenomenal
and unscasonal rainfall which was experienced during the spring and up till the end of January.

Although a late start was made, 1,000 acres were watered in the Redeliffs Scheme and 1,500 acres
in the Levels Scheme.

Kxcellent results were obtained from this watering, and the farmers who participated had
bumper erops, where their neighbours crops completely failed.

The suceess of these farmers was recognized, and large arcas of further land are now being
bordered and prepared for irrigating next season.

The land watered represented 14 per cent. of the total area commanded, which 1s nearly double
that watered last season.

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

Schemo. Area actually Area for which \Vn,terl Number of
irrigated. was available, i Irrigators.
Acres. Acres.
Redecliffs .. .. .. .. 1,080 4,603 9
Levels .. .. .. .. .. 1,411 12,800 37
\ —
Totals .. .. 2,491 17,403 46

The financial result of the year’s operations is as follows: Revenue, £334; working-expenses,
£2,636.

The Tow revenue was due to the phenomenal rainfall during the early portion of the season and the
fact that it takes some time for irrigators to prepare land and crops for irrigation.

ScurMES UNDER CONSTRUCTION.
Askbwrton—-Lyndhurst Scheme.—Race Formation completed : For year: 15 m. T3 ch.: 143,639
cubic yards. To date: 76 m. 57 ch.; 379,450 cubic yards.  Percentage completed : 72 per cent.
Fencing © For year: 17T m. 3 ch.; to date: 34 m. 3 ch. ¢ percentage completed @ T4 per cent.

Structures :— Percentage

For year—- Number. completed.
Drops .. .. .. .. .. .. 148 50-1
Bridges . . .. . 68 49-1
Bridges and drops combined .. o . oo 12 834
Syphons . .. .. .. .. ..o H4-7
Special structures .. .. . .. .. 7 43-1
Turnouts .. .. .. .. .. o 225
Fence crossings .. .. .. 16 263

Total struetures completed to date .. .. . T2 51-2

Survey : Pegging race-lines—for year, 10 m. 87 ¢h. ; to date, 111 m. 76 ¢ch.  Plotting race-lines—
for year, [1 m. Tch.; to date, 95 m. 49 ¢h. Total length to be surveyed, 125 n.

Several large Diesel powered plant units were used on this construction.

The demonstration arca of 36 acres has continued to yield excellent results, the average carrying-
capacity for the year being 9-96 sheep per acre, the average during the growing-period being 14-1 sheep
per acre.

The irrigation of this arca has practically eliminated the grass-grub, which badly infests the
surrounding area.

Mayfield—Hinds Irrigation Scheme. - Good progress has heen made on this seheme, which has been
designed to irrigate 54,000 acres.

The race-excavation will amonnt to 1,000,000 cubic yards, and the total length of races will
amount to 230 miles, whilst approximately two thousand structures will be required to regulate the
tlow of water.
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The work completed to date consists of 160,000 cubie yards of race-excavation and the erection
of cighty struetures.  This latter work has been handicapped by the shortage of skilled workmen,
hut men are now being trained, and it is expected to increase the amount of this class of worl during
the current year.

The work is fully mechanized, and several large Diesel-powered exeavating-units are employed.

Rangitata Diversion Race—This race has o capacity of 1,000 cuseos, is 42 miles long and contains
approximately 3,000,000 cubic yards of exeavation.

The positj(m in Ieg(ud to this excavation is as

Previously excavated . . . .. .. . 370,000 cubic yards.
Hxcavation for year .. .. .. .. .. 895,000 b
Total excavation to date .. .. .. .. 1,265,000 .,

The average rate of excavation last year was 74,600 cubic yards per month, but the monthly
rate has heen progressing so that o rate of 124,000 cubic vards per month has heen attained.

The work 1s now in various stages of completion over a length of 27 miles from the intake end,
cighteen high-powered mechanized excavating-units being kept fully employed,

Struetures 1 During the year the following structures were completed :

Three reinforced-concrete drops (7 ft. {all).
Heven reinforced-conerete access bridges.
Four reinforced-conerete road bridges.

One reinforced-concrete drainage syphon.

Beveral more structures are in hand.

Accommodation 1 Accommodation was provided for thirty married men and fifby single nien.
A stafl headquarters office and store were erected at Springlands.

Conduits : Active preparations are being made for the construction of the reinforced conduits
which are necessary to pass the race flow under the Tlinds and Ashburton Rivers and their tributaries.
Six of these crossings are required, and each conduit will have an internal diameter of 11 ft.

Since the works were commenced it was found necessary to carry the water over a difficult
position of the country by another reinforced-conerete conduit which will be 12 ft. in diameter and
132 chains long.

Downs Water-supply.— Rapid progress has been inade on this scheme, which has been designed to
supply domestic and stock water to an area of 154,000 acres near Timaru.  The total length of piping
required is about 4,000,000 6. The larger pipes are being laid in trenches excavated by a Diesel-
powered trenching-machine, and the smaller sizes are being pulled into the ground by large tractors
operating a mole drain attachment.

The present position ol the work is as follows :-

Survey : Plansg completed, 100,000 acres ; work located, 54,000 wcres; detailed reticulations,
30,000 acres.

Pipe-supplies : 13-in. diameter main 80,000 ft. delivered ; 3}-in. diameter pipe to 2-in. diameter
pipe, 1,368,000 ft. delivered. The value of this quantity represeuts 60 per cent. of the total
requirements.

Main Pipe-line : Pipes, 13 in. diameter, have been laid for 44,000 {t.

Galvanized-pipe Lines: Reticulation pipes have been laid over an arvea of 20,000 acres and are
ready to be connected to the main.

The total length of pipes laid 1s 420,000 ft., in sizes varying from # m. to 34 in.

Intake : The intake dam and control structure on the Tengawal River is practically completed.

Three storage reservoirs have been excavated, and the conerete lining of one is in hand.

It 1s cxpected that about 90,000 acres will receive a supply in about nine months’ time.

JANTERBURY [RRIGATION INVESTIGATIONS.

Ou account of shortage of suitable staff the topographical survey was suspended during the year,
but this work will resume as soon as circumstaneces permit.

Continuous stream-gauging records were obtained on all installed stations, and a new station on
the Ashley River was put into operation during the year.

Uround-water depth, soil moisture, and rainfall observations were continued.

Evaporation, wind, humidity, and temperature readings were recorded with the following re%ult% —

Station, i eﬁﬁﬁi‘“ﬁfﬁo‘f\ﬂ;’” ey Wind Mileage

In. | Miles.
Levels .. .. .. .. 30-92 9,142
Ealing .. .. .. .. 32-18 18,401
Kirwee .. .. .. .. 4598 30,308
Blenheim .. .. .. .. 50-56 17,198
Pendarves. . .. .. .. 38-90 17,171
Methven .. . .. . 48-83 35,881

Rasnfull Run-off —Observations for rainfall run-off were recorded on six high-level automatic
rain-gauges in the North Ashburton River catchment, and the outflow wuas measured at a recorder
at the Gorge.
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MARLBOROUGH TRRTGATTON INVESTIGATIONS.
The topographical and tentative layout surveys were completed and estimates of cost prepared.
Stream 1'<\cords on the Wairau Ferry Bridee station were continned, and soil moisture, evaporation,
wind, and rainfall records were continued.

HYDRO-ELRCTRIC DEVELOPVMENT.
ArAvunt Scuris.

Arapie Power-house Extensions. A considerable amount of maintenance-work 1 the natuare
of concrete lining and stone viveting was carried out in the mspection tunnels in the vicinity of the
power-house and the falls,

This work was closed down in Getober, 1938, and left in a safe condition, the men heing required
for works in connection with the Karapiro investigations.

Near the power-house the blacksmith’s shop was completed, the necessary accessories were
ingtalled, and the aceess road completed.

The erection of precast panelling and famp standards on the access voad to the power-honse was
completed.

Nos. 5 and 6 Units, Penstock Tunnels. This work was commenced towards the end of April, 1939.
Two hoppers were erected on the stop-log platform outside the power-house, and two runways were
built on which to run trueks from the tunnel-entrances to the hoppers ontside.

Excavation was commenced on both tunnels early in June, the drives heing started with floor-
levels at 150 {t.; these levels will be maintained nutil they intersect with the bottom levels of the
mclined tunnels, and from this poit on the tunnels will be driven full size.

To date No. b tunnel has been driven to o point 181t up from the lower intersection angle
and 204 cubic yards of material have heen excavated ;: No. 6 tunnel has been driven to a point 16 ft.
up from the lower interscetion angle and 248 cubic yards have been excavated.

[A)I((‘HI/I/ of the Level of the Twil-race ol the Sand Bar. This work was commenced on the
17th April, 1939, since whic I date it has been carvied on coutinuously.,  An endeavour 1s heing made
to dmg the boulders from the bar on to the banks of the river, and results to date have been most
encouraging.  Approxinmutely SO0 cubie yards of boulders of various sizes have been dragged on to
the bank, and there is no doubt that a much greater amount, than this has been disturbed by the
dragoing and taken away by the river

At the present time the lower portion of the bar has not been worked over, and until this s done
the full benefit of the work will not be appuarent.

A road hax been formed, and all is in readiness to shift the machine to the opposite bank farther
down stream and thus be able to haul down-stream with the help of the current, from which position
the lower portion of the bar will be dragged.

Karapiro Iwvestigalions. —Work was commenced on the preliminary sub-surface investigations in
connection with this scheme on the 20th September, 1938, In the first nstance six drives were put
in and two shafts were sunk. It was then decided to employ boring-machines, and all plant obtainable
was hired ; boring operations commenced on I1th October and have been carried out almost
continuously ever since.

To date fifty-six bores have been put down to o total depth of 4,812 [t At present only one
plant is on the job, taking bores on the west bank, between the river and the top ol the chif.  Another
plant is engaged in boring at a site i a Tertiary deposit, approximately a mile down stream from
the quarry-site.

The results obtained from the borings at the quarry-site ndicate generally that the support for
the necessary structures is satisfactory, but that the greywacke contains {ractures and cleavages
which would require @& comprehensive form of arouting 16 render the rock water-tight.

Maintenance Horahora Power-station. qu]m in the nature of protection work to the tuft
comprising the foundations of the permaient weir were carrted out by extendmg the conerete apron
in places and filling up with conerete the holes worn in the tuff

The tunnel connecting the old anxiliary plant to the headrace was found to be almost in a state
of collapse.  This condition was remedicd by the sealing of the tunpel-entrance with a conerete slab.

WAIKAREMOANA POWER SCHEME.

No. 3 Penstock.~-"This penstock has been completed and is now ready for the water tests.

One hundred and forty-six concrete pedestals and four anchor blocks were constructed by the
Department, some 1,083 cubic yards of concrete heing placed. The steel pipes were fabricated on the
works and have been finally fixed in position by the contractors, the pipe-line, which is 3,580 ft. long

and varies in diameter from 78 in. to 66 in., being of welded construction throughout. The pipes are

at present resting in the pedestals on wooden wedges, but as soon ag the pipes are filled they will be
packed up with cement mortar. Ixpansion joints are provided in each section and the necessary
manholes are fitted. At the top end the pipe has been joined to the surge-chamber and at the lower
end to the rotary valve of No. 3 unit.

“After-being welded in placé the pipes were sand-blagted by the Départment and given threé g6ats
of special red lead. Painting on the outside has been held up owing to the fact that the bloom is not
yet scaling sufliciently to permit of casy cleaning, and only about one-third of the outside arca has been
painted.
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No. 3 Unit.—Following the removal of the temporary wooden floor and the clearing-up of the area
below, boxing and concrete work for the foundations were commenced.  Seven hundred cubic yards
of concrete were placed on this work up to generator-floor level, and the steel liner of the draught-tube
has yet to be grouted in place. The air- ouﬂ(t duct was constructed in concrete and the necessary
canopy placed over the outlet end. Holding-down bolts were placed, cable duets and draing were built,
and the machines grouted in.

Various concrete walls were constructed in the power-station, sections of the control-room floor
arc being poured in concrete, and the construction of cable ducts and shelves and the fitting of brackets
in the cable tunnels are in hand.

Transformer foundations were built in the outdoor station, and miscellancous general work
completed.

At the surge-chamber an clevated concrete winch-platform was completed, and the placing of
winches is in hand.

WarkarEMoANA Lowrr DRVELOPMENT.

Work on this scheme has been mainly confined to preliminary activities and the provision of
accommodation for workmen.

A main access road from Tuai to the new station at Piripaua was first constructed, and then roads
to the surge-chamber and the various tunnel-faces, camps &c., were commenced.  Approximately
5% miles of road were constructed and metalled, ine ]udm“ the installation of nocossar y culverts and the
erection of five small bridges.

The quarry opened at Tuai did not provide sufficient stone, but the crushing-plant has been used
continuously, spalls being taken from the construction excavation, the river—!f)(s(L and the lake-shore.
About 9,500 cubic yards of crushed metal were placed on the roads, and top-dressing is in progress.

Camps were established at Korora and at Piripaua, but owing to the shortage of tradesmen it was
necessary to have all single huts and married men’s hutments made in Napier and Gisborne. The
sections were assembled on the site, and so far 100 married quarters and 100 single hats have been crected.
The standard combined bath and washhouse buildings have been constructed, one for ev ery two m: vrried
quarters. Cookhouses to cater for cighty-four men cach were built at both camps and are in operation.
Large bathhouses, the necessary latrines, and other miscellaneous buildings were constructed.

Eight stalf hutments were erected, and & Y.M.C.A. hut was practically completed.

The following buildings have heen erccted and are in use: Store, titting and blacksmith shop,
joiners’ shop, mill, and plumber s shop.  Smaller service buildings have also been erceted.

Five permanent cottages, with garages, were completed at Piripaua. In Tuai Village sixteen
garages were constructed, and the foundations for a new social hall are now in hand.

BExcavation work is in hand on both ends of the Whakamarino Canal, the spalls obtained being set
apart for the pitching of the wall in front of the recreation area.

Boring for grout-pipes for the Whakamarino Dam has been in progress, and about 100 lineal feet
of pipes have been placed in position.

The tunnel-face on the castern side of the siphon area has been opened up and shows a sound papa
face. On the western face work is still in progress, and the papa exposed to date is not suitable for a
face.

A party is engaged lowerig the creck and opening up the necessary faces in the canyon preparatory
to tunnelling.

The opening-up of the tunnel-face on the side opposite to the surge-chamber is in hand.

The face from No. 2 anchor block up to the penstock tunnels is being stripped, papa is available
throughout the length, and the excavation of the area for No. 2 anchor block is well in hand.

Thc 7-ft. 6-in. dlametcr steel pipes for the penstocks are being fabricated at Tual by the contractor
for the No. 3 penstock pipes, and this work hag been practically completed.  The twin pipe-line will
be 7 ft. 6 in. diameter throughout, and the two penstocks Will male a total Jength of 1,820 ft. The
pipes are sand-blasted after welding, and the first coat of special red-lead paint is unmo(h(m‘ly applied.

Jompleted pipes are stored at Tuai until the pedestals are (ompldml and field welding can be started.

The excavation of the river-diversion at Piripaua is well advanced, some 12,500 ¢ ubic yards having
been removed to date. The pilot channcl and berm arc complete, the excavation for the drop weir
being trimmed for concreting, and the final section of excavation is in progress.

Between the drop weir and the bridge, the pitched stone protection walls have been completed on
both sides, and work is proceeding upstream from the bridge.  Owing to the depth of the papa, much
more walling has been built thd,n was originally considered necessary, and, owing to the presence of
water, continuous pumping hag been required.

The permanent concrete bridge of two 30 ft. spans has been comipleted, the piers being poured into
holes cut in the solid papa. The heavy-duty cattle-stop and the bridge approaches have been almost
completed.

The 11 kV. line has been erccted and livened up, and at the Siphon, Piripaus Camp, and at Piripaua
power-house, site-transformers have been mstdhcd. Hrom these, 400 volt lines have been run and
230 volt lines supply street lights, house lighting, &c. The villuges have been wired and connected with
the system, and the workshops, store, &c., are also supplied w:th power. A high-tension telephone
system has been run between the power-stations.

The R.D. 6 caterpillar and the R.B. 17 shovel have been employed continnously and have given
excellent service.  Further plant is being assembled, and when in operation will assist towards expediting
the construction programine.

The workshops have been fitted cut, and the usual repairs and maintenance have been carried out.

Three factors have militated against speedy progress on the works.  Firstly, the weather until
late last year was extremely wet, the rainfall being 33 in. over the aimual average, while the damage to the
main highways and railways has had a decided offect on the progress of the work. Secondly, ‘the lack



D1 40

of suitable excavating-plant as necessitated the use of hand methods and, thirdly, the difficulty in
obtaining tradesmen has slowed up the whole joh.
The number of departmental employees on all jobs, meluding the pipe-line and No. 3 unit, has
increased to 185,
Kaniara Dawm.

Dhring the past year work was continued on the construction of the new thrust block and apron
across the Mull width at the toe of the dam, and also on the addition of a strengthening slab on the dam-face.

In the course of the apron work it was found that serious erosion had occeurred under the toe of
the dar, and this had to be filled carvelully.  After filling with concrete, grout was forced in to ensure
that no cavitivs remained.  Fortunately, no serious floods ocenrred during the progress of these operations
but numerous freshes caused detays lasting a few days at o time,

The automatic gates for raising the level of the lake by 10 [t were completed during the year and
brought into use shorfly alter the close of the year under review,

Prior to the winter, advantage was taken of the opportunity to close down the station temporarily
for the purpose of examining and repairing the penstocks, aqueduct, and tunnel. At the same time
inprovements were made to the tail-race, which had filled ap very considerably, and alterations were
made to the surge-chamber to allow for the extra head of 10 ft.

At the close of the period under veview, the position 1 that the improvement and repair works at
this station have been practically completed, the result heimg an merease 1 the capacity of the station
by approximately 1,000 EV.AL

CONSTRUCTION AND IMPROVEMENT OIF ROADS AND BRIDGES.

WirANGARKET DISTRICT,

Motataw to Kaikouw Road (Bay of Isluids County ). As was mentioned last year, this road gives
access to o large arca of Native country where farming operations have been retarded very much on
account of the wet nature of the access. This season | mile 20 chaing has been metalled and two
timber bridges redecked.

Trutaematar to Rawhite Roud ( Bay of Tslands Cownty). This is a new road running generally along
the coast from Whangaruve Harbonr below the Cape Brett Peninsula to Parekura Bay, and gives
access to extensive areas of Native country. Those Huropeans who are darrying on lands near
Parckura Bay have never previously had any road access, and the new road, while mecting this need and
encouraging the development of the Native lands, will also provide motor access to pieturesque vantage
points all along the coast. )

Keiitkeri Inlel Road ( Bay of Tslands County). - Construction work upon this road was commenced
one or two seasons ago, and during the period under review new formation and metalling over a length
of 4 miles 40 chaing was carried out. There are n number of settlers in this locality who previously had
access only by water, and the new road will assist them greatly in the more capable development and
profitable management of their farms.

Tapuhi to Ruapekapeka Road (Bay of Islands County) .~ -Before new work was commenced upon
this road the old access was on poor alignment and also narrow and unwetalled. The reformation,
culverting, and metalling improvements which have been carried out over o distance of 3 miles
30 chains will give much improved access to good-quality lands occupied by luropean and Native
farmers.

Black Bridge to Opua Road ( Bay of Lslands Couwnty ) —This road 18 important in that it gives access
to the oldest historical Tands in the Dominion, the Waitangi Bstate, where the Treaty ol Waitangi was
signed in 1810, However, the road as it has existed up till the present has been on comparatively
steep grades and in many places of a particularly winding character.  With o view to facilitating the
management and control of traflic during the Centennial celebrations which will take place at Waitangi
next year, arrangements are being made to reconstruct the road throughout.  An engineering survey
has already been made, and the actual reconstruction work will be commenced almost immediately.

Aratapu 1o Rediddl Road  (Hobson County) —This is a settlement road on the Tangaihi
Peninsula.  The development of the adjoming farming-lands  has been  delayed  considerably
owing to the fact that the rowd was not metalled.  In order to inerease production and to assist the
settlers as much as possible with the profitable management of their propertics, 1 metalling programme
was commenced.  During the period under review 1 mile 19 chains was reformed and 3 miles
52 chains were metalled.  The road will form a connecting-link, and at present gives access to eighteen
settlers.

Dargaville to Pukehwin Road (Hobsorn County) —Much work has been carried out upon this road
of recent years, and the only improvements remaining to he done comprise the erection of two bridges.
Work was commenced upon these during the period.

Mangarata Bridge, Pukehuia to dirapohue Road (Hobson County). —One reinforced-concrete bridge
with a span of 80 ft. was erected during the year.

Redhill to Bassett’s Road (Hobson County).—The work which s being carried out upon this road
has the sume object in view as that which is being done on the Aratapu to Redhill Road in the same
sector of the county. During the year 2 miles 40 chains of metalling were completed, and this gives
all-weather access to eight settlers as well as to a portion of the settlement on Bassett’s Small Farm

Block.
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Waima Valley Road (Hokianga County ).~ Work has been proceeding upon this voad during tho
last few seasons with a wa to giving access to large areas of undeveloped Native Tands. Mu(’h of
the arca 18 comprised of rich river ﬂ(lt\ and when the whole of the work has been completed the
Natives in the Joeality who are farming their own properties will have the same opportunities of
profitably developing their holdings as have settlers in other areas alrcady provided with metalled
access.

Gile’s Road (Hokiangae County ). The work conunenced in previous years was confinued during
the season.  Formation over a distance of 44 chaing was completed, making the results to date
4 miles H2 chains of formation and 2 miles B9 chains of metalling.  Neven settlers have (LII(*.Ldy
heen given metalled aceess, and four more will benefit in like manner when the programme in view
has been completed next season.

Mangamuke Strecon Bridge, Deadaue Road  (Hokianga County ). -One reinforced-concrete bridge
150 ft. Tong and with approaches tofalling 24 chaing was completed during the season.  Previously
the only means of erossing from the ul]umlnﬂ State highway on to Twitaua Road was by fording the
river, and this was not possible during heavy rams, hut now that the new hr idge has been completcd
the nearby settlers will no longer have any diffieulty getting access to and from their properties
Hm)uulmut, the whole of the year.

Motutoa to Koutve Roud (Hokianga ‘ounty ). -This road has been inan indifferent condition for
a number of years, and as (Lmymg activities 1n the locality have been inercasing cach scason the
necessity arose to consider roading improvements.  Work was commenced during 111(\ season, hut only
a small portion was completed.  The remainder will reeelve attention next year.

Tavpuha to Maungatuwroto Road  (Otamatea County ). — This road 1s used extensively by settlers
and others as w through connection, and us the need for a route of higher standard became apparent
arrangements were nmde to widen the road.  One mile fifty-two ehains was completed during the
year and, together with o section of somewhat greater length completed during the previous year,
was given a base course of metal.

Chadwick’s Road (Olwmatea County )—Work on this new road 0 give access to a settler who
occupies some hundreds of acres on the foreshores of the Kaipara Harbour has been considered on
several occasions during the last foew years.  The Council has been offered subsidies to cover the cost
of the access, but difficalties in connection with the acquisition of Tand for the road were encountered
and little progress could be made. The legalization of a small section was completed without any
difliculty, however, and this length, amounting to 50 chains, was formed and culverted during the
year.  Wiile primarily the road is to give access to a Ruropean settler, it will also greatly facilitate
the consolidation and development of a large area of Native land.

Waihaua Load (Otamatea County }—As with Chadwick’s Road already deseribed, this access
will benefit one Buropean and also the inhabitants of a Native settlenment.  Only a small section of
20 chains of formation and culverting was completed during the period under review, and the
remainder will receive attention next season.

Brynderwyn to Waipe Road ( Whangare! and Otamatea. Counties ). This work, which involves
the construction of an entirely new road, is w deviation to avoid the longer route by way of the tortuous
Waipu Gorge and was completed (llunw the year.  The season’s programme comprised 3 miles
5 chains of formation and culverting and 5 miles 60 chains of metalling, together with the ereetion
of a bridge of 80 ft. span over the Piroa Stream at the common lmund(uy ol the two counties.

1’/1/11pu/1/, Back Rood (Whangarei County).--This is a settlement road giving access to many
settlers in the northern scctor of the county.  Ag a result of urgent representations made by those
persons using the road to get access to their propertics, a special subsidy was made available during
the year, and with this assistance the Council proceeded with o reconstruction and metalling
programme. Improvements of this nature were completed over a distance of 5 miles 7 chains.

Whargarer to Tauwmaterauw Heads Road (Whangarei County ). -The widening and metalling of
this road were commenced.  Besides being a popular scenic drive, the route gives access to a large
arca of good dairying and grazing country, and when the metalling improvements have been
completed the settlers in the district will have much greater opportunities of profitably developing
and managing their holdings.

Matawherohio Road  (Whangaroa County ). ~This road gives access to three settlers on com-
paratively large holdings i good sheep- and cattle-grazing country.  Reconstruction and metalling
improvements were carried out over a distance of 3 miles [0 chains.

Owannae Block Road ( Whangaroa County ).-—Metalling improvements were carried out upon this
road during the previous season, but owing to the greater amount of traflic using the road, together
with the nauguration of o school-bus serviee, the need arose to add an extra layer of inetal
over o distance of & miles 40 chains,

Awanus to Mangonui Road (Manrgonus County )~ -The present highway up the east coast of the
North Auckland Peninsula terminates at Mangonui, and from there to Awanui the road is in status
only a county road. Previously it was of very poor standard, being in many places on practically the
same alignment as 15 was when the first bullock-wagons crossed between the two townships many
years ago.  With the coming of motor transport the improvement of the road became wrgent,
and a p]d,nnod programme was commenced two or three years ago.  With the exception of bridging,

which will be erected in reinforced concrete, almost the whole of the work is in the final stages of
completion. During its progress the work has probably been the most important of all roading-
works, apart from hthW«LY works, in the district. Much good dairying-land now has easier, better,
and qulcker ACCESS.

Lake Ohia to Merita Bay Road (Mangonui County ).—The present access from the Awanui to
Mangonui Road to the Karikari Peninsula is by a short road to the Tokerau Beach, thence along
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this beach, when the tide 1 favourable.  Tittle attention had been given previously to the roads
serving the Native lands on the peninsula, and with & view to assisting with the consolidation and
development of these areas arrangements were nde to proceed with formation and metalling work.
Formation and culverting were completed over o distance of I mile 14 chaing and metalling over a
distance of 2 miles 60 chains.  Kogincering surveys were also made with the object of locating a
road which would dispense with the present necessity of tratlic procceding along the treacherous
Tokerau Beach.

Church Road (Mangowws County ). 'This is one of the settlement roads branching oft the Awanui
to Mangonui Road. Two or three seasons ago the western end was reconsbructed and metalled, and
it became apparent that similar improvements would be needed on the castern end, by reason of
through trallic using the roud as o shorter aceess from cast to west and to provide better facilities
for a cireuit cream-collection wervice.  During the season under review 2 miles 20 chains were
reconstructed and metalled.

Warpapakours to Tangoake Road ( Mangonwi County ). This road is commonly known as the
“ Far North Road,” and traverses the northern peninsuba heyond Waipapakauri.  Many Native blocks
are in coursc of being consolidated and developed, and the programme of roading improvement
now receiving attention will facilitate the management of these lands.

AvckraND DrsTrioT.

Coromandel to Kewnedy Buy Roud (Coromandel County ) —The difficulties which arose last year
in connection with the legalization of this road have continued to hinder a commencement with
sonstruction work of any magnitude. A deviation of B4 chaing, the erection of a timber bridge of
three 20 ft. spans, and the installation of 180 lineal feet of calverts, comprise the work completed
during the season.

Hot Water Beach Boad (Coromandel County ).~ -Widening and metalling work upon this road,
which gives access to settlers in the south-castern portion of the connty, was continued during the year.
Reformation was carried out over a distance of | mile 38 chaing and metalling over a length of 4 miles
38 chains.

Mercury Bay to Whenvakite (Purangr) Road  (Corvomandel County ). —Reformation work was
curricd out this year over a distance ol 2 miles 52 chaing, and the metalling of the whole length,
together with the installation of 158 lincal feet of culverts, was completed.

Tuateawa Road (Coromandel County ).-—Reconstruction and metalling work was completed over
the whole length of 2 miles 35 chaing, together with the erection of a temporary bridge over a small
stream and the installation of 242 lineal fect of culverts.

Barrett’'s Road (Paerata) (Franklin County). - All settlers on this road have been given metalled
access as a result of work carried out over a distance of 2 miles 6 chains.

Donnelly’s Bridge (Ramarama) (Frankliv: County).- -An old wooden bridge almost destroyed
by floods was replaced duving the year with a reinforced-concrete structure of one 50 ft. span
24 ft. wide.

Graham’s Beach Road (Franklin County ). —This road serves as access from the wharf to
dairying arcas in the Awhita Peninsula, and during the year a distance of 2 miles 20 chains was formed
and metalled.

Grahamw’s Beach to Big Bay Wharf Road (Franklin County).- -Metalling was carried out over a
distance of 2 miles to give all-weather access to settlers and to several beach cottages.

Orua Bay Road (Frunklin County). --Metalled access was given to five settlers and several
seaside cottages as a result of metalling-work carried out over a distance of 1 mile 75 chains of this
road. '

Olawg to Maioro Road (Frenklin County).-—The melalling-work commenced in previous years
was continued, and an additional lerfgth of 1 mile 17 chains was completed. Two settlers
have been given access, and at the same time the operation of a cream route cireuit has been greatly
facilitated.

Port Waikato to Maioro Boad (Franklen County).- -Formation and metalling work was completed
during the yeur over a distance of 2 miles h4 chains to give access to eight settlers occupying
considerable areas of good dairying-lands.

Waipipi (o Kohekohe Top Road (Franklin County)—-Reformation and metalling work was
carried out over a distance of 1 mile 40 chains to complete a necessary connection both for settlement
access and for cream-collection.

Tryphena o Kaitoke Boad (Great Barrier Island County)—This is the road giving access to
Claris Aerodrome. Reformation and metalling work has heen in hand during the season, and a
distance of 2 miles 40 chains was completed.

Hamilton’s Road (Hauraki Plains County )—NFormation and metalling work was completed over
a distance of 1 mile on this access road.

Kerepehi Butension Block Rouds (Hawraki Plains County)—The Land Drainage Department
is attending to the formation and metalling of roads m the Kerepchi Hxtension Block.

Orchard West Road (Hwwraki Plurns County ). —'This s another work under the control of the
Land Drainage Department, which completed heavy lormation work over a distance of 1 mile ol peat
lands.

Torehapa West Rowd (Hauwrake Plains County).—Construction work upon this road was
commenced, and 1 mile 28 chains was widened to a width of 14ft. and another section of 1 mile
to o width of 12 fi. Metalling over the whole length was also completed.

Cashmore’s Bridge ( Mawukaw County ).-—One remforced-concrete bridge of a span of 26 ft. 6 in.,
together with approaches, was completed Lo replace u decayed wooden structure on the Kawakawa
to Orere Road.
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Clevedon 1o Maractar (Nooth Boad ) ( Manukan Countyy )—-This s a comparatively large work
involving the vealignment and regrading of an mportant road serving an extensive dairying and
agricultural area as well as being used very much by through traftic.  Formation work was
completed over a seetion of 2 miles and metalling over a distance of 6 miles.

Mowmonked HAl Road (Meawkarn County ). - Metalling operations upon this road have been com-
pleted and all settlers now have metalled access.  The distance completed during the year was

mile 69 chains.

Orere Stream Bridge ( Manukaw County ). ~One reinforced-conerete bridge of three spans and of

total length of 96 ft. was erected on this road.

Otav. Mountwin Road ( Mannkan Connty ). Reformation and metalling work was carried out during
the year over o distance of 4] miles.  This completes the programme m hand upon the road and
provides aceess to five settlers ocenpying grazing-country.

Okawia Native School Road ( Maiamala County ). ~Formation and metalling work is heing carried
out. over a distarce of 1 e I8 chains to give access to a new Native sc huul and to a Native
settlement.  Almost the whole of the formation and 41 chains of metalling were completed during
the season.

Paraonmur Road (Matamate County ) - Fornation and metalling work  was  completed over a
distance ol 3 miles 77 chains, giving all-weather access to six settlers.

Luketurue Group  Roads  (Malamate Cowdy ). —Several schemes for the  metalling of  all
clay roads in a small settlement or in a particular hlock have been carried out in recent years.
There are five roads in this group, and 1 miles 64 chains have been reformed and 4 miles 30 chains
metalled.

Waipa Bridges  ( Pukeiwrue to Urawra Road)  ( Matamate Cownty ) —Two  reinforced-conerete
bridges, having spans ol 30 {t. and 20 ft. vespectively. were erected during tlw year.

Waiki 1o Whangamata Road (Ohinemuri County ). 'This road, besides giving aceess to a number
of settlers, is a popular tourist drve during the summer months and is bemg improved to cope with
the mereased fraflic.  During the year a commencement was made on that seetion of the road
within the Obinemuri County, and light reconstrnction work has been completed over the first
section of 6 miles and the st section of 2 nules.  Attention was given Lo other portions of the road
wherever necessary, and areangements were made for the supply, uader contract, of 6,500 cubic
yards of crushed metal.

Witeivheta Streain. Bridge ( Harris Road ) (Olanenuri Coundip ). —lWive settlers on the road to
which this bridge gives aceess, previously crossed the Waitewheta Stream by o concrete ford, but this
sustained lucpa‘mhl(» damage during a storm of 1936, During the vear a reinforoed- concrete bridge
119 ft. long was erected to give permanent aceess.

Waitoki Road (Ohinemwre County ) ~-Wormation and metalling work was completed over a
distance of 1 mile 53 chains of this new road.  One bridge of rolled-steel joist construction was
erected and 627 lineal feet of culverting mstalled.

Hoawrua Road (Olorohanga Connty ). —Metalling was completed over a distance of | mile 58 chains
to give all-weather aceess to four sebtlors and to provide a through connection.

Karaka Road (Otorohanga Cownig). ~This is one of the roads in the Arohena Settlement.  Other
roads within the scttlement have been metalled i previows years, and during the past season
similar improvement work was carried out over a distance of 2 miles 30 chains of Karaka Road.
This gives alternative metalled acoess to the block.

Manguwuika Road (Otorohange County). —Two settlers were given all-weather sccess as o result
of metalling improvements carried out over a distance of’ 70 chains.  The erection of a light traffic
bridge 42 It. long was also completed during the period. )

Tahaia Bush Road (Otorohanga (om////) —Reformation and metalling work was completed over
a distunce of 1 mile 20 chains and s s6ill continuing.  Two sebtlers have l)wn given all-weather access,

Tahara Cross Road (Otorohange Countsp) - Metalling has been carried out over a distance of
68 chains of this road to give all-weather access to three settlers.

Kiwitali Raithway Road (Puko County)—The work commenced i previous  years upon this
road was continued, and a distance of I mie 50 chaing was metalled to complete the provision of all-
weather access to cach settler.

Mellins Road Bridge ( Piako County). ~One hridge, T0 1. fong, of rolled-steel joist construction
on timber piles was erected over the Waitoa River.

Thompson's Track (Piako County).— Reconstruction work on this track was completed during
the period, ulso an additional length of 2 niles 71 chains of formation. The first seation of 1 mile
21 chains was widened to 14 ft. and three had creek crossings were concreted.  Five settlers obtain
access by this track, which also gives a stock-route to the northern end of the Bay of Plenty.

Klondyke Road (LRaglan County). -Metalling-work was carried out over a distance of 3 miles
25 chains to give all-weather access to four settlers.  Operations are being continued to meet the needs
of others living farther along the road.

Mangate to Te Akau W/uu)‘ Roud ( Rugloin Connty). —Ehis road was metalled several years ago
but the original work was not sufliciently strong to carry the heavy traflic.  As a result, arrangements
were made to add extra metal, and daring the season 2 miles 24 chains were completed. The
whole programme will involve a length of 4 miles +4 chains, and operations arve continuing.

Sainsbury Boad (Raglon Connty) --=Three sottlers have been given all-weather access as a result
of metalling-work carricd out over a distance of 2 miles,

Waikorea to Naihe viw Speedys Rowd ( Buglon Connty ) —The reformation and metalling commenced
i previous years were continued, and b miles 13 chains were wetalled.  Additional work is being
carried out, and nine settlers have alveady been provided with all-weather access.
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Waimaor: Road (Raglay Cownty ). -Metalling-work was carried out over a distance of 4 miles
15 chains to give all-weather access Lo seven settlers.

Watmarama lo Kawwa Road (Bothwells) ( Raglan Cownty ). - Additional work, comprising 68 chains
of reformation and widening and 4 miles 77 chaing of metalling, was completed during the year, making
the total length dealt with sinee the commencement of the work 9 miles 56 chains.  Six settlers have
heen given all-weather access.

Waitetuna to Waipa Road ( Raglan County) - --The base-course metalling completed over a distance
of 5 miles 3! chains during the previous year was surfaced with metal chips, and this has completed
all-weather access to six settlers.

Dyer’s Swamp Road (Rodney County).—During the period I mile 40 chains of this scttlement
road was reformed, and metalling is now receiving attention.

Levett’s Bridge (Roduey (/mm/J). A wooden bridge, destroyed by floods some time ago, was
replaced with a reinforeed-conerete stroeture 105 ft. long.

Run Road (Rodiey County ). —Metalling-work was carried out over o distance of 1 mile 70 chains
to give aceess to ten settlers.

Ryaw’s to Hakaruw Road (Rodwey County) —-During the year 2 miles 24 chaing of this road were
formed and metalled to open up a large area of good dairying-land and to provide hetter access for
three established settlers, who had previously been working their properties under disadvantage.

Takatu Road (Rodney Cownty). Formation and metalling work was carried out over a distance
of 2 miles 24 chalns to give access to two settlers.

Hikutata to W/mu(](unam Road (Thames County ). Reformation and metalling work cominenced
during the previous period was continued over a distance of 1 mile 65 chains.

Kapakapa Estuary Bridge (Pavitu to Opoutere Roud ) (Thames County) —Work has been
commenced upon the ercction of a timber bridge 40 ft. long over the Kapakapa Nstuary.  Previonsly
the oceupiers of five dairy-farms used to cross this estuary by fording at suitable stages of the tide.

Gordonton to Motumaoho Roud ( Waikato County) .- -This work imvolves the (/l(n,ymg of a peat road
and metalling over a distance of 3 miles.  Most of’ the improvements have been completed, giving
all-weather access to twelve settlers and providing a through connection between Gordonton and
Morrinsville.

Hampton Downs Roud ( Waikato County ) . —Two miles thirteen chains of new formation and 1 mile
H3 chains of metalling have been completed to give access to two settlers,

Ngahinepouri Old School Road ( Waipe County). - Tormation, culverting, and gravelling work
was carried out over a distance of 1 mile 2 chains to give all-weather access to three settlers,

Rotongaia Road and Karaka Roads ( Waipa Cowily) .~-These roads are within the Arohena Settle-
ment, and during the scason reformation and metalling works over a distance of 7 miles 13 chaing were
compleied to provide all-weather access to seven settlers.

Wharepapa Road (Weaipa Cownty) . Formation and inetalling work was carried out over a
distance of | mile 62 chaing of this road to give access to lands in the Wharepapa Block which are now
being developed for settlement.  The erection of @ bridge over the Puniu Stream is a portion of the
programme, and work was commenced upon this structure.

Wharepapa Settlement Roadony ( Waipa County) —New formation work over a distance of 2 miles
62 chains and metalling over a length of 54 chains, together with the erection of one small bridge, was
completed during the year. The deve fopment of the Tands in this settlement was previously controlled
by the Waikato Land Development Society, but has now been taken over by the Department of Lands
and Survey.

Black Bridge Road and Growp (Waitemata County) - The work commenced during the previous
scason has been completed, a total distance of 8 miles 23 chains being formed and metalled.  In
addition to opening up a considerable area of country, the work has given all-weather access to cight
settlers and has provided a useful connecting-link between two main highways.

Waitakere Ridgway Driwve ( Wailemala County).—During the year construction work upon this
popular scenic drive was completed. A sealed surface now exists over the total length of 15 miles 20
chains, and parking-places have been provided at various vantage points. A one-way loop road has been
formed and metalled circling the summit of Pukematakeo T'rig., which is one of the highest points on
the drive. A commencement has been made with the clearing and barning of timber on both sides
of the drive in order to lessen the five risk to the surrounding hush.

Watmumu Road ( Waitemate County) —This road gives access to o number of settlers who had
previously been inconventenced during the winter months.  The whole length of 1 mile 18 chains was
metalled, and ten settlers now have xl,“ weather access.

W(u,/wlm Island Roads —A roading programme to give access to settlers and residents on this
island was completed.  Regrading and general improvement work was carried out over a distance
of 2 miles from Surfdale Whart to Matiatia Whart and a similar length from Surfdale Whart to Ostend.

Tavranca Disrricr.

Copenhagen Road (Opotiki Cownty ) ~—This s o settlement road upon which 1 mile 70 chains of
metalling was completed during the season.

Omaramutu Road (Opoliki County).—One mile seventy-seven chains of metalling was carried out
on this settlement road during the year under review

Verralls Road (Opotiki County ) ~Metalling was completed on this road over a distance of 1 mile
21 chains.

Dansey Road (Rotorua County) ~—Metalling improvements “carried out in previous years were
extended during last year, when an additional length of two miles 26 chains was completed.

Horohoro Block Access Roads (Rolorua ((»/(,N(y)A Roads to give access to the subdivisions of the
Horohoro Native Block are being formed and metalled, and a length of 2 miles 31 chains received attention
during the scason.
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Oturoa Road (Rotorua Connty ). - The metalling improvements commenced during previous periods
were continued during the year, an additional length of 4 miles being completed.

Reporoa Settlement. Roads (Tawepo Cownty ). Additional improvements were required on the several
roads serving sections in the Reporon Crown Settlement, and metalling was carried out over a
distance of 3 miles 4 chains.

Tawpo to Western Bay Boad (Twwpo County ). A new road is being constructed along some 6 miles
of the western shore of Tiake Taupo to give access to sheltered fishing-waters.  Formation was carried
out over a distance of 5 miles BY chains, and T mile 2 chains was surfaced with pumice.

Vailes Road (Tawpr County) —Metalling was completed over a distance of 3 miles 43 chains of
this settlement ro~d.

Wihirinaks Cross Road (Taupo County ). - This road gives access to holdings in a Crown scttlement,
and metalling was carried out during the year over a distance of 4 miles.

Ohawiti to Waimapu Road (Tawranga Cownly ). -Settlers upon this road have experienced difliculties
in getting access to and from their properties, and in order to facilitate access and to assist with the
hetter development of their holdings arrangements were made to metal several miles of the road.  During
the period 2 miles 44 chaing were completed.

Soldiers (Kaimai) Road (Tawrange Cownty) —This is a settlement road on the Kaimai Rances
upon which 1 nile 8 chains of metalling was carried out during the scason,

Youngson’s Road (Tawrangs Couwnty ) —Metalling was completed over a distance of 1 mile 13 chains
on this settlement road.

McOoy's Road (Whakatune County) ~ Cream-collection in the district was rendered troublesome
and tedions by reason of the unmetalled condition of this road, and in order to improve matters the
County Council was given a subsidy to assist with the cost of nietalling.  Improvements of this nature
were completed over o distance of 2 miles.

Manawahe Settlement Roads (Whakatane County ). -The several roads in this settlement give access
to lands which have proved somewhat diflicult and expensive to develop.  However, the sobblers were
making progress with the management of their propertios, and in order to fl(lllldf(‘ their operations
as much as possible the ¢! oumy Council was offered a grant to cover the cost of metalling improvements,
The work was commenced, and a distance of 4 miles 62 chains was completed.

Rotorna to Waikaremoaua  Road (Rotorua and Whakatane Counties).—The heavy work of
reconstructing and metalling this road has continued and the results for the period are 1 Engincering
surveys, 7 miles 30 chains ;. heavy rock formation, 2 miles 76 chains ; 1’netu,lling, 2 miles 43 chains;
culverting, 1,632 lineal feet ; and slips of rock and rubble, 25,479 cubic yards.  Although this is
a big work, no construction difficulties are being experienced, and the programme for the year has
gone ahead smoothly. An average number of 105 workmen were employed during the period.

W hakatane River Bridge (W hakatane County ) -—A new reinforced-conerete bridge, 660 ft. long, with
44 ft. spans and a roadway 10 ft. 6 in. wide, has been crected over the Whakatane River at
Ruatoki to give access to a large area of Native lands.

Tarawera River Bridge (W hakatane € Younty ).~ One bridge 120 ft. long, together with approaches,
ha - been completed to give access to the Kdgecumbe Block, now un(lu' development by the
Lands and Survey Department.,

GrsporNg Disrrrer,

Bushy Knoll Road (Cook Counlyy).~During the last several scasons a good deal of metalling has
breen carried out on this back-country road to give all-weather access to o large tract of grazing-country.
During the period under review an additional length of 50 chains was completed.

Hangarow to Waikaremoana Boad (Cook County) — This road is in the high back-country of the
county.  Metalling  improvements have been carried out in progressive form, and the length
completed during the last period was | omile 2 chains.

Hihiroroa Road (Cook Comnty ) - This road is very similar in type to the Hangaroa to Waikaremoana
Road, and during the period a length of T mile 21 ¢hains of metalling was completed.

Puatai Rod (Cool: County) — animmatl()n work is needed on this road to give access to Native
fands undergoing development, and a length of 1 mile 40 chains was completed during the vear.

W(umam to Am,]\ il Road (Cook (/o/,ml,//). This 1 a back-country-settlement road which has heen
receiving attention cach year.  Last season additional metalling was carvied out over o length of 1 mile
70 ehains.

Kopuapounamn Road ( Matakaoa County) .. This road gives aceess to back-country grazing-runs.
Difficulty was expericnced in connection with legalization, but this was finalized in suflicient time to
enable a deviation of B4 chaing and metalling of 1 mile to be completed during the season,

Potaka to Waikura Road (Matakaoa County).  Metalling was carried out over a distance of 1 mile
69 chains on this road to give access to settlers on back-country grazing-runs.

Te draroa to East Cupe Road ( Matakaow County ). Reformation und metalling work was continued
during last. season, and 3 miles 10 chains of metalling and 9 chaings of formal*ion were (-omp]otvd

[()/(l(](L to Arakibi Road (Uwwa County ) - The work commenced during the previous period was
extended during the year, and 2 miles 29 chaing of additional metalling u)mph‘lul

Te Horoto Tikapa Road (Uaea Cownty).— This is a new road under construction o Ive ac
lands oceupied and managed by Native farmers. One concrete culvert 8 ft. by 7 1t. and 48 |
together with 65 chaing of metalling, was completed during the year.,

Te Hue Road (Uawa Cowinty) —Several soldier settlers have occupied properties npon this road
for many years and have continued 1o farm their holdings under difficulties until recently, when
arrangenients were made to give the County Council o grant to cover the cost o netalling the whole of
the access.  Work of thix description was completed over a seetion of 1 mile 18 chains during the

season.
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Tokomairu to Mata Road (Uwiea Connty). This road gives aceess to large back-country sheep-
stations, and the formation and metalling work commenced during previous scasons was continued,
Last year 2 miles 60 chaing of metalling were completed.

Gisborne to Mot via Whakaraw Bowd (Waikohy County ) —Many years ago this was the old coach-
road between Gisborne and Opotiki, but with the construction of other roads it is now used only i acoess
for settlers and as a stock-route.  The County Council made appheation for o subsidy to assist with the
cost of light widening-work, together with nnt.llhnn, and during the scason | mile 19 chains received
attention.

Mutuera Road (Waikohu Cownty ). Formation and metalling improvements wore carried out over
a distance of | mile 60 chains.

Tarndale Boad (Waikohu County ) —Formation work was commenced upon this road several vears
ago with the object of giving vehicular aceess to a number of station-owners who previously used river-
heds to get in and out from their homesteads.  Three miles fourteen chaing of fornation were carried
out during the season to complete this portion of the work, and a distance of 65 chains was metalled.

TavaaroNvur Disrricr.

Waiouru to Tokaanu Road (East Tawpo Cownty)—This voad is known as the ™ Desert: Road,’
and gives a shorter access from the south to Lake Taupo.  With the object ol completely recon-
structing the road, operations have heen i hand for some while, and during the period under
review the work completed comprised formation, 7 miles 40 chains, and metalling b miles 40 chains.

Kawautahi Road ( Kaiticke County ). —Metalling-work on this settlement road was carried out
over a distance of 1 mile 60 chains.

Koutwron Road East (Kadicke County).---With a view to giving aceess to timber-mills and to
several back-country settlers work was continued during the year, and additional metalling over
a distance of 2 miles was completed.

Oiw No. 2 Road (Kaiticke Cownty)—TFormation of 1 mile H1 chainsg and metalling of 1 mile
8 chains, together with the crection of one bridge, were completed during the year.

Awaroa to Mahoe Road and Vickerman's Access (Kawhia Cownty ). — This road, which forms one
of the through links between Waitomo County and the Kawhia Harbour, was met talled over a distance
of 7 miles 16 chains.

Rakanui Road (Kawohia County). This a settlement road serving Kuropean and Nafive settlers,
together with a Native school. Widening and metalling were carvied out during the year over a
distance of 2 miles 40 chains.

Hwia and Turolo Roads (Ohura County ). Metalling was completed over a distance of 2 miles.

Kakahi Road (Ohura County).  Work involving the metalling of 4 miles of this road was earried
out. during the year.

Mangakara Road (Ohwra County ). - -Metalling was completed over a distance of 2 miles 30 chains,
and this conneets all the gaps in the metalling between Ghura and Mangakara.

Otunni Road  (Twwimarurnas County )o-~Metalling of 2 miles 34 chains, together with a small
amount of pipe culverting, was completed during the year.

Tawmarunue to Tokaww Road (Imumulum Cownly ). - Construction work upon this road, which
will connect Taumarunuwi directly with Tokaanu on Lake Taupo, has proceeded satisfactorily during
the period.  Work completed daring the year comprised : formation, 6 miles 36 chains ; metalling,
4 miles 69 chains ; and culverting, 1,500 Iin(*al feet.

Fullerton’s Road ( Waitomo (/mm/r/) Formation improvements and metalling were carried out
upon this road over a distance of 4 miles 1() (,lhuna.

Manguokews Road (Watomo County ). -Improvements upon this roawd were undertaken in two
sections in order to spread the benefit over the greatest number of settlers. A length of 1 mile
60 chains received attention.

Mokaw River Road (Waitmno County ). -This 1s a river-bank road on the northern side of the river.
Consideration hag been given to the possibility of completing this rond, and as a first step 2 miles
20 chains of the existing formation were metalled and 140 lineal feet of culverting installed.,

Tawmatawmaire Road (Waitomo County ).~ -Both the County Cowuncil and the Public Works
Department have attended to metalling work upon this road, and 3 miles 32 chains were completed
during the year.

Te Kuite to Tawnarunws Road - Te Kwite (o Kopake Section (Wailomo County ). - -Metalling
improvements upon this settlement road were carried out by the Waitomo County Council, which
completed a distance of 6 miles.

Totoro Road (Waitomo Cowady ).  With a view to assisting development of a large area of Native
land, arrangements were made to metal this road, and a section of 4 miles 66 chainsg was completed
during this season.

Tumae Tumu Boad (Waitonmo Cownty. ) —Formation of 2 miles 20 chaing and metalling of 3 miles
20 chains, together with the installation of 90 lineal feet of culverting, were completed during the year.

NTRATFORD TSTRICT.

Hutival Road (Clifton. County ). This settlement road was previously of narrow construction
with a number of dangerous overhanging bluffs, and was unmetalled. Widening and metalling were
authorized, and during the year 2 miles 34 chains were widened, [5 chaing metalled, and 357 lineal
feet of culverts were installed,

Urati to Ngaioto Boad (Clifton Cointy ). The settlors upon this road ratsed a loan several years
ago to assist with the cost of formation work, and within the fast few years nude anapplication thmunll
the County Couneil for additional assistance towards the cost of metalling.  Work has been procec (lm;;
over several seasons, and during the period nunder review 2 nules 8 clains were metalled and
small amount of culverting completed.




47 D1

Purihaka Road ( Eymont Couwnty ). ~This was one of the few remaining unformed and unmetalled
roads in the county.  Work was commenced the previous year, and (qunﬂ the past year 22 chains
of the road were formed, 2 miles 72 chains metalled, and two bridaes of o total fength of 63 Tineal fect
were erected.

Bedford Road Bridges (Inglewood County ). —This settlemenis voad on the Tower slopes of Mount
Femont, was formed sore five or six years ago, but at that time the several mountain streams
crossing the road were bridged only in a temporary manoer. The eyclonic storm of February, 1936,
caused severe flooding 1n these streams, and many of the temporary bridges, together with numbers
of culverts, were completely washed ont. Permanent bridges are now being erected in reinforced
conerete, and the programme completed during the year consisted of four structures of o total length
of 245 lincal feet.

Omata and Waikare Roads (Patea Cownty ) -——Both of these roads give access to lands which were
settled many years ago, hut neither road was metalled. Work iy now heing carried out, and during
the season 2 miles 10 chains were completed.

Mangamahoe Road (Rangitiker County ). This 18 a settlement road in a productive backblocks
grazing district and serves o number of settlers.  With the advance of transport greater facilities were
necessary, and arrangements were made with the County Council covering a metalling programme over
a distance of several miles.  Worle has been proceeding for several seasons, and (Iurm(r the period under
review an additional length of 1 mile 23 chains was metalled.

Matan Road Group (Stratford County ) -—Lands in the Mataw and Neatimara districts were opened
for settlement many years ago, and although access roads were formed at that time the settlers were
not established sufliciently strongly fo raise a loan to assist with the cost of metalling cach road.
Consequently little progress was made, and two or three seasons ago, in view of the urgent need of
all-weather aceess to the settlers, arrangements were made o metal about 20 miles of access roads.
These comprise the Mangaoapa, Matau, Junction, and the Matau North Roads.  Work has progressed
steadily and daring the period under review an additional length of 9 miles 50 chaing was metadled.

Manguetwroe North Road (Weaimarino Convty). - Metalling improvements were carried out over
a distance of 4 miles 38 ¢hains, and D70 Iimeal Feet of culverts were installed.

Waimarino to Raetibi Road (Watinarino Couniy ). The original track constructed to give access
to settlers upon this road has been found of recont years to give insuflicient facilities for access, and
arrangements were nade to widen the track to o full width road.  Work of this deseription has been
completed over a distance of 3 mules 23 chains.

Rata Maire Road (Waimarino Couwnty ).~ This road was of similar deseription to many others in
this county, and in view of the desirability of providing all-weather aceess to setilers, a grant was
made to cover the cost. of metalling improvenents. Work of this nature was carvied out <lm|ng the
period over a distance of 3 miles 14 chains,

Mangapapa Grovp Roads (W hangamomona Cownly). —The \’T‘n,ngu,pu.pu, Road is the chiel voad
in this group and gives access from the maim highway in the Tangarukoau Gorge to o platean.  The
settlers using the Toad have oce upted their grazing pru}mrth for upwards of twenty years, and their
need of o metalled access grew more wreent as additional land was brought into productivity.
Metalling-work was commenced daring the previous period, and in the year under review an additionil
length of 2 miles 37 chains was (mnpl(tul.

Moki Road (W hangamomona Coundy ). The country adjacent to this road is generally easier in
character than most other Tands within the county, but there are extensive areas which have never
been developed beeause of poor access.  After considerable negotiation, a grant was given to cover
the cost of metalling, and 3ouiles 60 chains were widened and metalled, and 190 Tineal I( et of culverts
installed.

Navier Disrrier.

Mangamaire Road { Dannevirke Conpdy ). -Reconstruction and metalling are in hand wupon this road.
Most. of the formation work mvolved, together with adiditional culverting, was completed during the
year, but metalling was not cotnmenced. This will receive attention next season.

Mangatoro Stream  Bridge ( Fourth Crossing), Mangatoro Valley Rood ( Danvevirke County ). —
A suspension bridge consisting of one span of 160 [t with o deck 5 1t wide for fool trallic was crected
during the year.  The cables are carvied over reinforced-conerete towers and are anchored to
reinforeed concrete blocks.

Mawnga Road ( Dannevirke Cowniy ) ——Durving the year the County Council forwarded proposals
to cover the reformation, culverting, and metalling of a distance of 1 nile 40 chains. By the close
of the period the reformation and 220 Imeal feet of culverting had heen completed, Metalling was
commenced, hut owing to wet conditions had to be deferred.

Pokokamula Road ( Danievivke Coenty) . Although this voad was formed many years ugo and
not metalled the formation generally remained in comparatively sood condition, but there wore
numbers of sharp corners which needed attention. These were widened, and a small amount of metalling
was carried out.

Heay's Access Road (Hawke’s Buy County).  Metalling improvements were carried out over a
distance of 2 miles 15 chains on this back-country scttlement road to give all-weather aecoss to
settlers on comparatively large grazing properties.

Napier to Taihape Road (Haiwke’s Bay Cownty ). This road is coming inte increasing prominence
cach year as a through conncetion from Hawke's Bay to the Tower King-country at Tathape.  Metalling
has not yet, been completed, and during the scason the County Council metalled an additional length
of 2 miles with the assistance of & Government subsidy.

Well’s Aecess Road, DPubketitivi (Hawle's Bay and Tanpo Connties). Work was carricd out over
a distance of 60 chains, and the portions most likely to give trouble in wel weather were metalled.
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Ireland’s Road  ( Patangata Cowsdy ). This is o settlement roawd on which 55 c¢haing of new
metalling was carried out during the period.

Mangatarale Road ( Patangala County ). Metalling tmprovements were carried out over a distance
of  mile 25 chains to give all-weather access to settlers.

Mangadarala to Long Range Road ( Patangata Cownly ) —This is a new road which is being formed
with the object. of giving a more direet access and to provide a convenient stock route.  Work was
commenced, and a distance of 4 miles 6 chains was formed and culverted.

Wallingford to Hatwma Road ( Patangata County ). - Metalling was carried out over a distance of
1 mile 10 chaing to give access to settlers on large grazing properties

Blackburn to Springhall Road (Waipawa County).- The County Council arranged to metal 1 mile
of this road by public contract, and the work was completed.

Cook’s Roud (Waipawa County) .~ New metalling-work recerved attention over o distance of
80 chaing on this settlement road.

Makaretu Block Road ( Waipawe County).-~There were a number of dangerous corners upon this
settlement road, and some of these were widened and the material, mostly rock, used for metalling
other sections.  The improvements covered a total distance of approximately 30 chains.

Ardkeen Settlement Road ( Wairoa Cownty). -This road gives access to settlers who have been
upon their properties for many years.  All-weather access was urgently necded, and during the
period the County Council arranged to metal 1 mile H4 chains with the assistance of a Government
subsidy.

Glenbrook and Tangovo to Mohaka Roads ( Wairoa County).—These also are settlement roads, and
a distance of 1 mile 20 chains of new metalling was carried out hy the local body under the public
contract system.

Halibwrton’s Road ( Wairow County ). —This road is a backblocks access road and was metalled over
a distance of 1 mile 28 chains.

Mangaone to Mangapoike Valley (Tangiwai) Road ( Wairoa County). This isan old settlement road
giving access to large areas of grazing country.  Metalling received attention during the year over
a (lmt(m(,u of 75 chains.

Mohaka River Bridge (Willow Flat Road), (Wairoa County).—Work was completed during the
year on the suspension bridge of one span of 180 ft. 6 in. with a deck width of 8 ft. Some trouble
arose as a result of floods, but additional protective measures were taken, and the whole work is now
satisfactorily completed.

Mohaka lo Pulere Road (Wairoa Counly ). —This road gives aceess to a large number of back-
country grazing properties, and new metalling-work received attention over a distance of 3 miles
41 chains.

Otara Streawm Bridge, Mossman’s Access Road (Wairoa County) —Work upon this bridge was
suspended as o result of the disastrous floods of February and April, 1938, but the contract has since
been completed and the structure handed over to the County Council for maintenance. Tt consists
of one span of 100 ft. with conerete foundations, hardwood towers, and timber deck on stecl stiffening-
beams.

Ponai Road ( Wadron County ) —New metalling was carried out over a distance of 2 miles 34 chains.

Rotokukarangu Road (Wairoa County).- This is a settlement road upon which new metalling was
carricd out during the year over a distance of 2 miles 43 chains.

Ruapapa lo W(!I//\(H(’/((/N’/(‘ Road (Wazronw County). —Metalling-work has now bheen completed.
The programme for the year consisting of 2 miles 7 chains.

Willow Flat Road ( Wairoa County) —This road gives aceess to large arcas of backblocks grazing
country, and during the year the County Council atte nded to the metalling of 3 miles 26 chains under
the public contract system. Widening was carrvied out on the more diflicult portions before metalling
was commenced.

Oporae lo Waiki Road ( Weber Cownty). New metalling-work was carried out over a distance of
I mile 18 chaing on this road to complete the programme commenced during the previous period,

Warmata Road ( Weber County). This road was formed and metalled over a distance of 1 mile
56 chains.

Waipatike Strewm Bridge, Limestone Load (Weber County ) ~-This bridge of rolled-steel-joist con-
struction, and consisting of one span of 25 ft. with o hardwood deck 9 ft. wide hefween wheel-guards,
was erected.

WeLLiNaroN DIsTRIC.

Cunningham’s Bridge ( Akitio County ) —One  reinforced-conerete  bridge, consisting of one span
of 45 ft. with o roadway 20 ft. wide, was erected daring the year.

Ittt Road  ( Akitio County). -New metalling-work  received  attention over
1 mile 34 chains.

Spur Road ( Akitio County ). —The metalling improvements commenced In previous years were
continued during the period, and an additional length of 1 mile 70 chaing was completed.

Waihoki Road ( Akitio Conwnty ). Metalling rec cived attention over a distance of 1 mile 60 chains
on this settlement road.

Tinus Pakowai Road (Cuastlepoint Conty ). This i o new road which has been constructed to give
access to grazing properties.  Formation was carried out during the year over a distance of b miles
60 chains, but bridging has yet to receive attention.

Otahome Road ((/’u,x/l(f/m/.ul County). --Work was commenced daring the previous peviod, and
in the year under review the remaining length of 2 miles 50 chaing was metalled.

Te Mui Road (Custlepoint County). -Metalling was carried out over a distance of 1 mile on this
road.

distance of
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Harman's Bridge (Bketahuna County) - —One reinforced-conerete bridge, consisting of one span
of 40 ft. with a roadway 121t. 6 . wide, was crected during the year, )

Tarwhero Road (FEketahuna Cownty). —Phis is & setblement road on which 68 chains of metalling
was completed during the season.

Cape Palliser Roud ( Featherston County ). —This road gives access to large grazing properties on
the Rast Coast, and during the year 5 miles 4 chains of FOFIH(LLIOH and 1 mile 60 (‘h(unb of metalling
were completed.

Warnuiore Road (Featherston County). ~Metalling received attention over a distance of 1 mile.

Haywards to Pahaularui Road (Hutt Cownty) .~~Reconstraction work upon this important con-
necting road has been almost completed with the exception of bridging.  During the period 1 mile
28 (,h(uns of formation 24 ft. wide and 6 miles of scaling, together W|1|| thv ”lhf(L”wthH of 431 lineal feet
of pipe culverts, were completed.  Progress is heing made with the erection of new bridges, but these
will not be completed until next scason.

Plimmerton to Packakarike Road (Hutt County) —Work is proceeding vigorously upon the con-
struction of this new road, which will obviate the use of the notorious Packakariki Hill.  With
the exception of a small seetion through o swamp, the whole of the road between Plimmerton and
Pukerua Bay has been tar-sealed.  Formation s well in hand along the foreshore between Pukerua
Bay and Packakariki, and in some places kerbing and Ohannolhnn is receiving attention. The
('()nsfruci'ion of the Targe sea-wall is nearing Pomplcuon 7679 chains l»omo finished, and the remainder,

51 chaing, in hand. Scveral lengths of ]mhtor retaining and crib WJ,H\ have heen completed, and
l)oth overbridges—once at Pukerua Bay and one at Paclkukariki- -have been completed.

Western H'utt Road (Hutt County) ~The new ferro-concrete bridge over the Hutt River at
Silverstream was completed during the year and opened to traflic. 'P]n. structure consists of cight
spang each of 62 £t. with a roadvmy 22 ft. wide and two footpaths cach 4 ft. wide.  Both approac hes
have been sealed.  Work is proceeding on the Melling to Petone scetion of the road, bnt operations
have been delayed to some extent pending the moving of the railway-track.

Youny's Bridge (Kairanga County). A reinforced, conerete bridge, consisting of one span of 17 ft.
with a roadway 24 ft. wide, was completed during the year.

Mangarere Road (Kiwiteaw County). New metalling over o distance of | mile 68 chains was
completed on this road, together with the installation of 270 lineal feet of pipe culverts.

Renfrew Road (Kl,uJMm Cownty ) —~-New formation work was needed on this road to give better
access to alpine sports-grounds, and during the year 47 chains of road was formed.

Titirangi Road ( Kiowitea County).-—The metalling of 1 mile 28 chaing was comploted.

Waipurn Road ( Kawitea County) —This road gives access to settlers, and during the year new
metalling was carried out over a distance of 1 mile 73 chains.

Duffys Road (Masterton. County).-—This road gives access to settled land, and 1 mile of new
metalling was carried out to give access during all weathers.

Homewood Road (Masterton County). ~One reinforced-concrete culvert 9 ft. by 9 ft. and 30 ft.
long was constructed, together with a road-deviation 10 chains in length.

Kaiwhata Rwer Bridge ( Masterton County ). The old structure over this river was damaged badly
as a result of floods, and proposals covering the ercction of a new bridge were approved

Wailora Road ( Masterton. County).—New formation work was carried out over a distance of
1 mile 2 chains.

Waingawa Camp Road Bridge (Muasterton Couity).—One reinforeed-concrete bridge consisting of
three spans, each of 20 ft., with a roadway 20 ft. wide, is in course of erection.

Hall’s Bridge (Mauriceville County).—The crection of one reinforced-conerete bridge of one
30 ft. span with a roadway 12 ft. wide was completed.

Woodwlle to Ashhurst Road (Orvouw and Woodwville Counties}.—-This is a new road in course of
construction over the ranges immediately north of the present highway through the Manawatu Gorge.
Work has been proceeding over the last two seasons, and during the year a distance of 3 miles 50
chains of new construction was completed.  The existing road on the Woodville side of the ranges is
also receiving attention to bring it up to » standard comparable with the new portion.  Plans of the
new hridge to be erected across the Pohangina River on the Palmerston Notth side have been prepared,
and tenders will be called shortly.

Mal:ino Stream Bridge, Reid's Line (Ovoua County ). —One vemlorced-conerete bridge consisting of
one span of 40 {t. with & roadway 24 ft. wide is being erceted.  The work is almost completed.

Boltow’s  Bridge (Pahiatua County).--Work i in hand upon a reinforced-concrete bridge
of one 45 ft. span and two cantilever-end spuns.  The abutiments and falsework for the main span
are well advanced.

Hull’s Bridge ( Pakiatua County ).—The crection of this bridge consisting of three spans, one of
90 ft. and two of 60 [t., with a roadway 20 {t. wide, has been completed.

Makairo and Wailakotorua Bridges (DPahiatue County)~~Work 18 proceeding upon the erection
of these two bridges.  They are both reinforced-conerete structures each of three spans, one of 60 ft.
and two of 38 ft., with a roadway 20 ft. wide.

Glenburn Road (Wairarapa South Counlty ) —Metalling of this settlement road for a distance of
2 miles 24 chains was completed.

Thorndon Overbridge (Wellington City ).—Work upon this overbridge was completed during the
year, and the bridge was opened to traffic.

Nrnson Digericr,

Ure River Road (Awatere County ).—Construction worl upon this new road has proceeded steadily
during the year and is now almost completed.  Formation and metalling received attention over a

distance ol 2 miles 40 chains,

4--D.
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Fifteen-mile Cieel: Bridge (Collingeood. Connty ). Work on thig hridge was completed.  The
structire is o three-<pan cantilever type in reinforeed conerote—a total Tength of 10O ft.

Pakawan to Mangarakaw Rood ((‘0(10’1.'/(1}0«)(/ County ). Construction work upon this new road,
serving arcas of pastoral, milling, and mining country along and below the Westhaven Inlet, was
practically completed during the year. M <t1]lmu during the year covered a distance of 7 miles 6 chains,
and with the completion o ihis work all-weat ther access bax been given to localities where pre \'lousl}
settlers had to contend with fidal conditions.  Subsequent to the construction of this road
considerable amount of coal and timber transport. has developed.

Patwrare Road — (Collingwood  County). This 15 really a continnation southwards of the
Pakawau- Mangarakau Road to the mouth of the Paturan River.  There wag an old road in existence,
but this crossed low-lying country and was quite often under water.  The new road covers o distance
of almost 3 miles 40 chains, and during the year 2 miles 20 ehains were cleared and approximately
1 mile of formation was completed.

Long Valiey Bridge Kaitwna Valley Rond ( Marlborough County ) —The County (! ounc il let & contract
during the vear for the crection of ene reinforeed-conerete bridge, consisting of three 40 ft. spans
with a roadw: ay 1Ot wide,  Work on o road-deviation over a distance of [ mile 11 chains is also
included in the contract, and upon completion of these improvements much more divect access will
be given fo settlers in hu Kattuna Valley.

North Bank Road, Wairan Ricer ( Barilett's Creck 1o Pine Valley Stream ), ( Marlborough County ).
Arizing from erosion whiel was ovcurring in the Wairau River (,()11\[(](‘ ation was given to p10po<mls
to construct stop-hanks and spur groynes to protect the River Bank Road and ll(l]ommo land.  Stop-
banks have been constructed over a distance of 1 mile 52 chains, :md nine spur groynes have been
erected.

Johnstone’s Crecl: Road (Murchison County ) —Reformation, widening, and metalling have been
carricd out for a distance of approximately 26 chains to lh]pl()V(‘ access to settlers.  There 1s yet some
metalling to receive attention, hut the County Council will deal with this progressively as the need arises.

Maruia River 1’00/():’//(1(1(' ( Murclison County).——A suspension footbridge of one span of 100 ft.
was erccted to give more convenient access to settlers on the West bank of 1,110 Maruia River and to
provide a safe <m<l convenient crossing for children on their way to school.

Owen River  Road (h/m/nwn/ County ). The County Council let a contract covering the
reformation and metalling of 37 chaing ol this roud, together with the installation of 48 lincal feet of
culverts, and this work was completed during the period.

Rappahannock Road  (Murchison County ) ~Hormation and metalling reeelved attention over
a distance of 10 ¢hains, giving improved access fo backblock settlers.

Portage 1o Torea Roud  (Sounds County Jo—During the year this road was metalled over o
distance of 1 mile 20 chains.

Te Mehia to Opahan Road (Sownds County ). —Metalling-work on this road was completed over a
distance of 1 mile 10 chains.

Go-ahead Creek: Bridge, Old ("()ll'zﬁu(/u'oo(l Inland Road (Takake County).-—One reinforced-concrete
bridge consisting of one span of 35 {t., with o roadway 12 ft. wide was completed.

H/a,(l(lm Treasuwre Road, Puramahoi ('akaka County ) -—Metalling mmprovements have received
attention over a distance of 1 mile 20 chains to provide improved acoess to outlying farms.

Casiean to Takala Road (Wainea Connty). This road gives aceess to settlers in the high country
on the Talkaka Hills.  Metalling was carried out during the year over a distance of I mile 50 ¢hains
and 120 lineal feet of new pipe culverts were mstalled.

Clarke Valley Road (Warmea Cownty ) ~Thig roud has been netalled over a distance of 2 miles
20 chains to give all-weather access to conl-mines and to gold-mining areas.

Lives Valley Culvert (Waimea Cownig ). One veinforced-hox culvert 12 1. by 5 ft., and 36 ft. long,
together with o smadl amount of road improvements, was completed during the year

Orchard Creck Culvert, Tadmor--Bush Iond Road (Waimea Counly) - One reinforced-concerete culvert
12 ft. by 7 ft. and 28 [t I(}l];j, together with approach roading, was completed.

Rosedale Creek Bridge (Wainea County ). Work is proceeding upon the erection ol o reinforced-
concrete bridge consisting of two spans enchoof 30 ft. This will elinunate a ford on an important road
serving o large farming area in the Motucka Valley.

Upper Stanley Brook Bridge (Weimen Cownty) .- Ooe bridee in reinforced conerete, consisting
of three spans cach of 42 f6. with a roadway 12 i, wide, was corapleted during the year,

GruynotrTH Disraier.

Cain’s Road (Buller County). —Formation and metalling work was carried out over a distance of
60 chains on this road.

Karamea to Collingrood Rocd —Metalling-work wpon this road has been receiving attention in
annual stages, and during the year an additional length of 2 miles 24 chaing between Oparara and
Kohaihal was completed.

Millerton Roads (Buller Cownty) . These roads give access to o mining township, and during the
year reconstruction and metalling work over o distance of 2 miles 70 chains was completed

Aceess Roads to Paliln Latds ( Budler (oum‘(/) “I'he Department, of Lnnds and Survey, working
in conjunction with the Cawthron Institute. is experimenting with the development of seve ral hundred
acres of pakihi Tands near Sergeant’s THIL - As the development ol various arcas are commenced
access roads beconme necessary, and during the year under review an additional length of 30 chains
was formed.

Cuarter’s Beach Domain Road (Buller County ). This road gives access to subdivisions in the
Township of Carter’s Beach and also to the new aerodrome. A length of 2 miles 30 chaing was
metalled.
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Crooked River Valley Road (Grey Couniy) .~ This is a new road opening up undeveloped Tunds,
and during the year an additional length of 1 mile 70 chaing was formed and metalled, and one bridge
60 {t. long was erected.

Ford’s Creek Bridge (Grey Counly ) —Construction work on this timber and conerete bridge 60 ft.
long was commenced during the year.

Brown Grey River Bridge—€ivey Valley to Marwio Road (Grey County ). -Work is proceeding upon
the erection of one large timber and rolled-stecl-joist bridge 105 ft. long.

Alexander Mine Road (fnangahua County)—During the year under review 2 miles 63 chaing
of new formation and met ,.ﬂllnﬂ were completed.  Two Imdﬂos cach of a span of 25 {t., in concrefe
and timber, together with 426 lineal feet of culverts, ware also completed.

Big mer to Rough River H(ma’ ( Inungahua u’)’lﬁ’)“f‘!/).- During the year the erection of a reinforced-
conercfe bridge consisting of eleven spans and totalling 550 ft. in lang‘th was completed

Marwia River BH({(](‘ - Wﬂ/lw‘m[/ s (Inangaliua (/mu//v/) “Fhis bridge is on the Matakitaki to
Springlands Junction Road, which is now being improved to carry the traffic {rom the Nelson District
through Murchizon to the Lewis Pass. The structure ig of reinforced concrete 360 f6. in length and has
been completed.

Matakitali 1o Springlands Junction Road hz(ulga/ma County ) —-Three culverts in reinforeed
conerete and of a total Tength of 110 Tineal feet have been installed.

Palmer’s Road ([n/m(,wlm(t County).—The existing formation on this road was widened and
metalled over a distance of T mile 40 chains to give all- weather access to a large area of grazing
country.

Snowy Rever Road (Inangahua County ) —Work was commenced during the year on a deviation
over a distance of 1 mile to vestore access which was destroyed during a flood.

Springs Junction to Hot Springs Road (Inangahua County). - This road is a portion of the Lewis
Pass Road and, upon the completion of the new highway over the pass, has been given attention to
bring it up to the standard of the other new worl. Widening was completed over a distance of 9 miles
45 chains and metalling over a length of 4 miles 77 chains.

Station Creck Bridge - Matakitaki to Springlands Junction Road (ITnangahue Counly ). Construc-
tion work on a reinforced-concrete bridge 120 {4 long is nearing completion.

Aralwra to Milllown Road (Westland Cownty ) ~—Widening and metalling improvements are being
carried out on this road over a distance of 2 miles 20 chaing, but a scction of only 1 mile 45 chains was
completed during the season.

Gillespies Beach Road (Westland County ). -This new road, giving access to Gillespies Beach,
where extensive gold-dredging operations are in progress, was completed during the year,

Happy Valley Road (Westland County).-New track-construction has been completed over a
distance of 3 miles 22 chains to give access to good farming-land.

Main South Road (Westland Cownty). »—»<th(‘lm to Bruce Bay Section : Work on this section of
approximately 32 miles is now almost completed.  During the year 9 miles 40 chains of formation
and metalling were carried out, and the only work ol this nature yet remaining on the section is in
connection v\qth the Lpplo(x.clms to the several new bridges.  The most 1mpormnb item now in hand
is the Karangarua River Buspension Bridge, and work on this structure is proceeding steadily.  The
bridges over Jacobs River, Mahitaht River, Black Creek, 1 H”()(/]\ Lled{, and ”Lwolock Creck have
been, completed, but the 1)11(1;;‘0 over the Manakaiana River is still in hand.

Bruce Bay to Haast Section : Formation work is proceeding steadily on this section of road, which
is now well opened up.

Haast to Jackson’s Bay Scotion: Work is also proceeding on this portion of the read, and a
distance of 7 miles hag already been formed, culverfed, and metalled.

Mananus to Makinapua Road (Westland County ) —Metalling-work is in hand over o distance
ol 1 mile 77 chains of road.

Waiho to Glacier Road (Westland County ). -Work 1s proceeding on the Waiho to Glacier Road,
where a motor road is being formed over a distance of 2 wmiles 40 chaing fo give access to the Franz
Josef Glacier.

Waitangi River Bridge ( Westland Cowndy ) .- The erection of a bridge 360 ft. long over the Waitangi
River has been completed, thus giving access to a large area of good country which is now being brought
under development.

Weheka to Cook River Ford (Westland Couwnty ). —Metalling-work has been completed over a distance
of 5 miles on this road.

Currsrenvren DisTricT.

Litile Akaloa to Decanter Bay Road (Akaroa Cownty).—Kxtensive improvements have been com-
pleted upon this road, which gives access to the whart ut Decanter Bay.  Metalling was commenced,
but will not be completed until the coming season.

Lewis Pass Road (Amuri County ) —Construetion work upon this new road has been completed
with the exception of two small bridge items.

Ashburton River Bridge, Blond’s ( Ashburton County ) —Work was completed on a timber-pile bridge
100 ft. long across the south branch of the Ashburton River to give access to grazing- Lmdn

Mount Peel Station to Forest Creek Rouad (Geraldine Con m///) —Grading :md reconstruckion work
was carried out on o further section of 12 miles of this high country road. Additional metal is being
placed, and most of the programme is completed.  Pave d fords have been constructed over two ¢ l(oks
to minimize the damage oceurring with each flood.

Summit Road, Dyer’s Pass lo Gebbie’s Pass (Halswell, Heathcote, Mount Herbert, and Wairewa
Countics ) —The construction of this new road, which was commenced in previous years, was com-
pleted (iurin(r the season.  Tormation and metalling over a distance of 5 miles 40 chaing comprised
the year’s programme, 'This scetion was declared o main highway and afterwards sealed by the Main
Highways Board.

4: *
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Ball ITut Road ( Mackenzic Cownty ) - 'This road, which gives access from the Hermitage to ski-ing
grounds, had become more diflicult to use by reason of the poor standard of the original construction.
During the year complefe reformation work was commenced, and a distance of 5 miles was widened
to 18 ft. and metalled. Al culverts were repaired and others installed where necessary.

Waitohi River Bridge (Waipara Cownty). One new timber bridge, 120 ft. long, consisting of two
timber-truss spans on pile piers was erected.  Protective-work mvolvmg the construction of w groyne
and a stop-bank is also receiving attention.

Puraw to Port Levy Road (Mount Herbert Cownty) — Widening work is being earried out over a
distanee of six miles on this road, and a seetion of 2 miles 10 chains on the Puraun side was completed.

Rampaddock Road (Kowai County ) —Reformation work providing for a greater width of voadway
was carried out over a section of 2 miles, and twelve culverts of a total length of 280 lineal feet were
installed.

DuneDIN DISTRICT.

Lakeside to Stirling Road (Bruce County).—CGravelling-work received attention over a distance
of 1 mile 20 chaing of this access road.

Blackburn to Mount Stuart Road (Bruce Cownty).—Formation was carried out over a distance
of 1 mile 45 chains to give a roadway 22 ft. wide, and 224 lineal feet of conerete pipes 9 in. in diameter
were installed.

Clutha River Bridge, Clydevale ( Bruce Cownty).-- Construction work on this bridge, consisting of
seven spans cach of 100 {t., was completed during the year. The distance between wheel-guards is
12 ft., with the exception ol the centre span, which has a roadway 18 ft. wide.

Popotunoa to Waipahi Road (Clutha County).—-New gravelling-work was carried out over a
distance of 3 miles 3 chains.

Clifion Setilement Roud (Clutha Cownty ) —Gravelling over a distance of 2 miles 17 chaing was
carricd out to give access to settlers.

Kaihikw River Bridge (Cluthe County).—This bridge, consisting one 40 ft. span and two
30 ft. spans with a width of & ft. between wheel-guards, was completed during the year.

Tahakopa to Wyndham Roud (Clutha County) - -Formation was completed over a length of 3 miles
40 chains and basce-course metalling over a di Ht,wn(,a of 3 miles 70 (,hd.lnh. A final-coat metalling
was also applied over a distance of 40 chains.

Lower Shotover to Speavgrass Flat Road (Lake County) ~—Gravellmg-work was completed over a
section of 1 mile 30 chaing.

Mount Nicholas to Head Von River Roud (Lake County ) —Improvements, consisting of gravelling
over a distance ol 2 miles 2 chains, were completed diiring the year.

Pembroke to Mownt Py Road (Lale County) . Back-country scttlers had difficulty in
reaching their homesteads safely by reason of unformed uccess across a steep bluff.  Fording of
the l\/lcltll]\lﬂl](l River was necessary, and as loss of life had oceurred arrangements were made to
remove any danger by completing the construction of the road along the blufi.  This was comparatively
heavy work, but the new access was completed during the season,

Kyeburn River Bridge, Nobbler { Maiiotolo County) ~—Construction work on this reinforced-
concrete bridge, consisting of four spans each of 45 ft. with a roadway 10 {t. wide, has been
completed, and the formation of approach roads is now receiving attention.

Maniototo to Paleroa Road ( Maniototo County).~New gravelling-work over a section of 1 mile
was carricd out during the period.

Bald il to Hummock Runs Road (Taieri County). ~Gravelling improvements were completed
over a distance of 6 miles 34 chains on the Middlemarch to Mount Stoker Seetion of this road to give
access to back-country settlers.

Outraen to Hindon Rood (Taieri County). ~Gravelling-work was carried out over a distance of
3 miles 42 chains.

Old Switzers Road (Tuwapeka County).—New gravelling-work over a distance of 1 mile 30 chains
was completed.

Byreakneck Road (Twapeka Couniy).—First-coat gravelling was carried out on 1 mile 41 chains
of this settlement road, and the .s(r(‘ond coat will be applicd during the coming season.

Waikaia Bush Road (Tuapeka County).---New road-construction was completed over a distance
of 3 miles.

Smath’s Road ( Tuapcka County) —New gravelling-work was carried out over a distance of 1 mile
62 chains.

Chapmar’s Gully Road (Vincent County) —Gravelling improvements received attention over a
distance of 2 miles on this access road.

Clutha River Bridge, Lowburn Ferry (Vincent County) —Construction of this bridge was completed
during the previous year with the exception of dwarf abutments and approach roads. These two
items were dealt with during the season, and the whole of the work is now completed.

Crawford’s Road (Vzm,('nl County ) .- -Widening was carried out over a distance of 1 mile, and the
whole length was gravelled.

Makarora to ”aam// Road (Vincent Counly ) —Construction work was continued vigorously during
the year on this new road, which will connect the Otago district with the main south road in
South Westland. During the year 4 miles 2 chains of lmsh -felling, 5 miles 51 chains of formation,
3 miles 20 chains of base-course metalling, and 9 miles 60 chains of top-course mectalling were
completed. A reinforced-concrete bridge, (,<J11>isti11g of an arch span of 102 ft. with two land-spans
each of 14 ft., is being erected over the Fish River. The footings of piers and abutments and false
work for the arch have been commenced.  The reinforced-conerete structure over the Makarora
River and consisting of one span of 65 1{t., two of 60{t., and two of 24 ft., with a roadway 10 ft,
wide, has been completed,
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Mount Trotter fo Palmerston Road (Waskouaiti County). -New gravelling-work was carried out
over a distance of 1 mile 30 chains on this road to give access to settlers.

Dansey’s Pass Road (Wartakt Cownty) . ITmprovements consisting of new gravelling-work were
carried out over a distance of I mile on this road.

Taylor's Road (Waitaki County).--New gravelling-work received attention over a distance of
i mile 60 chains.

MecLeod’s Road (Wastaki County).—~—Gravelling-work was carvied out over a distance of 1 mile
8 chains.

InvErRcARGILL DistrRIcCT.

Cross Road, Titvpua (Southland County) —Formation and gravelling work together with 288 lineal
feet of culverting, was carried out over a distance of 2 miles 12 chains on this road giving access to
settlers.

Dipton Flat Road (Southland County) —Gravelling improvements received attention over a
distance of 72 chains.

Eyre Creek Road (Southland County).—Gravelling-work was carried out over a distance of 1 mile
9 chains to give all-weather access to settlers.

Mataura to Clinton Road  (Southland Cownty).—During the season under review metalling
received attention over a distance of 2 miles 68 chains.

Orety River Bridge, Boy Roud (Southland County ) .---Work was commenced during the year on the
creetion of a new bridge over the Orett River, and at the close of the period fifty-four piles had heen
driven and one abutment, together with five concrete piers, had heen poured.

Waikava to Warkaka Road (Southland County ) —CGravelling improvements were carried out over
a distance of 64 chains of this road.

Cockburn Road (Wallace County) —Formation work over a distance of 70 chains and metalling
work over a distance of 80 chains were completed.

Mararoa River Bridge, Mount Nicholus Access Road (Wallace Cowunty ) —One new hridge of a length
of 225 ft., together with approaches, was completed.

Merrivale to Te Tua Road (Wallace County).—Gravelling-work was carried out over a distance
of 1 mile 9 chains of this road to give access to settlers.

Hollyford to Okuru Road (Lake Cownty).-—Construction work on this new motor road was
continued vigorously during the year. Bush-work has now Dheen completed over a  distance of
5 miles 75 chaing, formation over a distance of 4 miles 72 chains, and base-course gravelling of half-
width over a distance of 4 miles 45 chains.

Lora Road (Wallace County ) —Formation and gravelling-work was carried out over a distance
of 1 mile 20 chains to give access to Crown lands being offered for selection.

Woakapatu Native Development Road (Wallace County) —Native lands in this locality are being
developed for closer settlement, and a new road is needed. Work is proceeding, and during the
period under review 74 chaing of bush-clearing, 77 chains of ditching, and 5O chaing of formation were
completed.

LANDS IMPROVEMENT.

WHANGAREI Disrricr.

Sand-dune Reclamation.—Kaitaia Area : Work conunenced in July, 1938, and ended in September.
Little attempt was made to extend the marram coverage, all efforty being directed towards strengthening
isolated weaknesses which had appeared in the 2400 acres formerly planted at the southern end of
the Ninety-mile Beach. However, marram-grasg nurseries were cstablished at half-mile intervals
for a distance of 8 miles north of existing plantations to meet future needs. In the Te Kao ares,
besides strengthening the previous plantings, approximately 74 acres were added. Wive marram
nurserics were established at Houhora Heads to provide for future needs on the East Coast.

Lupin was sown broadcast where and when conditions were favourable for extension.

Between Ahipara and the Waipapakauri Beach Road the tree plantations were strengthened
and extended in sheltered localities. Various species of pine, including some Cupressus macrocarpu,
totalling 75,200 trees, were planted in approximately 110 acres. The “ strike ” appears to be
satisfuctory.

Kikuyu-grass as a coverage after lupin was tried with encouraging results.

Te Kopuru Area.—Work in this area was carried out from the beginning of July to the end of
September, 1938. Fourteen acres of marram-grass nurseries were established along 5 miles of
coast-line at half-mile intervals southwards from the drifts fixed in former seasons to a point opposite
Tikinui. Marram  blanking ” was done on the fised drifts as required to make good losses—a total
area of 94 acres being treated. Lupin was sown as and when required, slightly over & ton of seed
being used. Lupin-growth suffered from the abnormally dry season, but the marram has grown well.

Altogether 13,100 trees were planted out, 10,000 being used to blank the 12 acres planted in 1937,
the balance being used to extend the plantations for another 3 acres. Txperiment with kikuyu-grass
gave satisfactory results and justifies further planting.

Ruawai Drainage Improvements—During the year an extensive engincering investigation involving
an aerial survey was made of the 20,000 acres lying within the Raupo Drainage District. From the
field data obtained a coniprehensive scheme of improvements to existing stop-banks, flood-gate
outlets, internal drainage, &c., as well as provision of additional canals, was designed to alleviate
existing unsatisfactory conditions. All details of the Department’s scheme have been veceived in
Head Office for consideration.
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Dargaville Borough and Hobson and Otamalen Cowntivs Water-supply. Investigations in connection
with this scheme were completed and comprehensive proposals prepared and subniitted  to the
Government for consideration in regard to the question of subsidy.  An outline of the seheme was
placed before the local bodies concerned, and they are now considering their policy and making «
canvas of the district to ascertain settlers” and mdustvial requarements. Tnvestization work this year
has been limited to installation of two conerete-measuring weirs and recording of data relative to
discharge in the supply-stream.

Rawene Tidal Flal--During the constriction period last year approximately nine nien were
cmployed on this work.  The stop-bank and flood-gates were completed i October, and tide-water was
excluded from this 200-nere reclanmation on 22nd December.  Since then the work has heen strengthened
and maintained as required.

AvernaND Disrrior.

Hawrake Plains FBast Water-supply.-—This scheme, which is estinated to cost £81,000, was
commenced during the year, and the laying of conerete and galvanized-pipe mains is progressing
favourably.

Hikutwia Buver (Clearing ). ~Willows were rerpoved from o length of 1 mile 50 chains with a
log-hauler and stacked in veadiness for buriing.

Hoteo River (Clewring).—This scheme was continued during the vear, an additional i miles
26 chaing being cleared of willows. This brought the completed length to nine miles, and the works
were then closed down. The river is now clear of willows from the coast to a point adjacent to the
Warkworth-Tauhoa, vin Kaipara Flats, Main Highway and approximately 20 chaing from the Hoteo
Railway-station. The work has proved of great benefit to the district, besides minimizing the Hooding
of the main highway and railway.

Mangaorongo Stream ( Willow-clearing ) -—Preliminary arrangements for the commencement of
this work were completed, and with the arrival of the necessary plant operations will shortly be in full
swing. Machinery will be used on this job wherever possible.  Camps for workmen are now in course
of crection, and willows have been frilled and poisoned over a length of two miles.

Mangotawhire and Mangatange Strewms (Rever Protecteon ) —The drainage of this arca is to be
investigated, and 1t is expected that the necessary suvveys will shortly be put in hand.

Morrisow’s Culvert. A 4-ft. pipe culvert, H6 ft. m |ungfh, was completed, together with Hood
and sluice gates m the Lower Wathou River, Kaimanawa Area.

Matatols Dravnage Scheme : Bond’s Road _trea. Al breaches in the stop-banking system have
been repaired and new banks formed tor 31 chains.  Drains totalling 52 chainsg were excavated and a
3 ft. culvert and floodgate installed at the main outlet to the area.

Otaw Drainage. —-Ifurther sueveys in conmection with the drainage of this district were carvied
out, and a report in amplification of that previously prepared s in preparation.

Piako and Waitow Rivers (Clearing Wellows ). -This work 1s being carvied ont by the Tands
Department, and during the period lengths of 1 mile I8 chains and 3 miles 10 chains were cleared in
the Piako and Waitoa Rivers (lower seotlon) respectively.

Tawpire Drainage Sc This work, which is being earricd out by drag-line in continuation
of the major work done in previous years, was continued. A further length of T2 iniles  chalns was
completed and handed over to the Taupirit Drainage Board. During the period 3 miles 60 chains of
drain, involving a quantity of 37,897 cubic yards of excavation, were completed. The major portion
of this length was through very hmvy swamp and heavy bush, and progress has consequently been
retarded.

Upper Waiwera (Lahekerow and Boyer's Roads), (Clewring). —The clearing of willows and other
growth from the streams affecting these roads was commenced, and ~<atis‘l';'u'fory progress has been
made. The work, which covers a length ol seven nules, of which 260 chainy ave willow-infested, will
give relief from flooding to some ecighteen scitlers.  Altogether 2 miles 8 chaing have been cleared,
and beneficial results are already apparent.

Waihou and Ohiveneury Lavers Improvement ( Matenance) —Uceneral maintenance was carried
out on both these rivers within the limits of the schene, particular attention being paid to all
floodgates and outlets thereto. Some 2 miles 25 chaing of berm was cleared of hcu,vy gorse and
blackberry.

Whangape Stream (Clearing ) —~Proposals covering the widening to a bottom width of 50 ft. of
the length of the Whangape Stream from the Waikato River to the Lake Whangape have been
submitted by the Raglan County Council and have been approved. Tenders will be invited for this
work at an early date.

Sand-dune Reclamation Works—Palire - Te Avat Mawgowad dreas : Operations during the year
covered mainly the maintaining ol the planted areas and extending the nurseries. In addition,
700 acres of new marram-planting was undertaken and this is in a satisfuctory condition. Young
lupins have become established in sheltered arcas, and future sced-supplies should now be assured.
The marram on the dunes adjaucnt to the Paliri River is alveady proving effective in checking drifts.

South Kavpara Heads : Reclamation work in this locality has progressed very Lx,vouml)ly, and
a good cover of lupin has been established over an area of approximately 700 acres. One ton of
seed was collected during the summer months, and the ares was also covered with lupin-geed in
pods and on branches. Fifty acres of marram were replanted and 260 acres of new work carried out.

North Waikato Heads and Kariotahi : Weatber conditions during the year were generally
favourable, and good progress was made with this work. Two hun(h(d acres of uew marram were
planted, besides blanking in damaged patches.  Owing to unfuvourable weather conditions at the time
seed was ripening, a smaller quantity of lupin-seed than was expected was saved.  However, over
7,000 Ib. was saved or purchased, and this will be sulficient for next spring sowing. Sced was
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broadcast on approximately 1,000 acres, of which about 600 acres was new ground.  About 512,000
trees were planted. Varieties used included Panus vadiata, £, muriceta, P. pivaster, and Chpressus
macrocarpa.  After replacing trees lost on areas previously pl(mh d, an area of 265 acres of new ground
was covered.  Besides the trees planted out on this arca, 70,000 wore forwarded to Woodhill, making
a total of 532,000 trees planted out and sent away. Of bhege 22,000 were obtained from Rotorua
and the remainder were grown by the Department.  Besides those planted out, over 307,000 scedlings
were lined out, making ‘rhe total trees handled for the season about 890,000, Total arcas to date
covered by the different operations are: Man (Un grass planting, 4,240 acres; Lupin-sowing, 2,280
acres ; Tree-planting, 661 acres. A drying-room has been crected in connection with accommodation
at No. 3 Camp, and sheds have been l)uﬂt for the protection of the trucks and other machines
located on the arca. Concrete water-tanks have been constructed to renlace those of corrugated iron
originally installed, and a hot-water system was added to the kitchen equipment at the main
cookhouse. Fourteen chaing of new sand-arresting fencing were ereeted and old fenees maintained
and raised. These fences are operating admirably, and o continwous toredune is now well established.
Line-clearing was carried out as usual on lengths similar to last year —-abont 1000 miles of old lines
and 200 miles of now. Several sections of land which were privately owned and were cither sand or
covered with scrub have heen ceded to the Urown and fenced in with the reclamation arca.
Woodhill--Muuriwai—Helensvitle ;- Reclamation work was continued in this area during the period.
Fairly favourable weather conditions weie experienced, although in the dry spell encountered during
the summer months some loss occurved among the newly-planted nwreram. The  plantations,
however, are healthy, and all species are making fasé growth. Marrae and lupin planted in the
carly stages of this work now cover fairly large blocls, approximately 5,000 acres.  Hight handred
acres of new marram were planted and 1,200 acres replanted. The tree nursery has heen enlarged
and now has a capacity for 500,000 seedlings Hined out.  Altogether 320,000 were lined out this period,
550,000 trees were planted, and all species arve in o safisfactory condition and making fast growth,
Six tons of lupin-seed, of which 4} tons were sown, were collected, and 200 miles of Hnes cut for tree-
planting. Summarized, the work carricd out to date is—8,400 acres of maream and 1,965,275 trees
planted, 1,552 miles of lines and 14 miles of tive breaks cut, and 12 miles of foredune fencing erected.

TavmarunNut DisTricT.

Mokaw River (Willow-clearing) —Ring-barking and poisoning of willows on the Mokau River
has now been completed from the Wairere falls to the eight-mile Junetion, three miles being completed
during the period under review, and making a total freatment of 21 miles 5O chains to date. The
cutting and hauling over a length of 3 niiles is now under way. Maintenance-work was carried out
over 6 miles of river previously hauled.

Mokawiti (Willow-clearing ).-—The remaining 1 mile of this worle was completed, all willows under
the original proposal having now been poisoned, eut, and stacked. Light maintenance-work is still
requnod in several scetions.

Mokaw River—On a subsidy basis, the Waitomo County Couneil corried out maintenance in
respect of willows on the Mokau River from the Awakau Road northwards for 8 wmiles in order to
keep the river open for navigation.

Narmgr Digrrior.

Kumetr Creek Survey—A survey of Kumeti Creek from its sourvce in the Ruahine Range to its
junction with the Manawatu River was put in hand. The sarvey was commenced at the junction
with the Manawatu River, and the traverse was completed for o distance of 3 miles 69 chains.
Cross-seetions, which ave being taken with the level and are up to 36 chaivs long, were completed to
peg 3 miles 54 chaing. This survey is being undertaken to enable the position with regard to the
deposition of shingle to be studied.

Kumeti Drain (Flood-protective Works }.~—-During the year further (lcposition of shingle took
place in the drain, more particularly between Weirs Nos. § to 5, causing {lood-water to overflow the
banks. Also considerable lateral crosion occurred over a length of {8 chains below Thorburn’s Bridye,
allowing flood-water to spread over a wide bed.  Unless the Lwoml erosion is controlled, shoaling “of
the bed may ultimately cause flood-water to overflow the banks at this point also.  Proposals were
submitted and approved for putting in lateral erosicn-control gmynus below Thorburm’s Bridge and
extending the stop-banking between Weirs Nos, 1 to 5, as well as careying out maintenance repairs
to various weirs which were damaged by the impact of heavy timber wnd boulders on the steps and
mats. This work is now proceeding, and to date 2,500 cubic yards of shingle and clay have been
delivered for stop-banks, weirs have been repuired, and the lateral groynes below Thorburn’s Bridge
are in hand.

Mascellaneous.—A number of surveys and investigations in connection with proposed water-
supply and flood-control schemes were carried out in Southern Hawke’s Bay.

Ngaruroro River-control Scheme-—For the first four months of the year under review work on
this scheme was delayed while the damage caused by last yeai’s flood was being repaired.

Since the commencement of the work in 1936 work bad been carried ouf by hand-labour in
conjunction with horse teams and drays, but in Janvary last mechapically-operated scoops were
started, and by the end of February three units were in operation. These machines arve working in
areas that cannot be worked by man-labour at a reasonable cost.  Very good work has been done by
this plant, and the cost has been satisfactory.

Negotiations for the purchase of land required for the scheme have been carried out by the Land
Purchase stafl of the Public Works Department, and sabisfactory scttlements have been made.
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In order to dry the land sufficiently to cnable the building of stop-hanks to he carried out
extensive drainage operations were necessary at Puninga.  The resulic of this has been very satisfactory,
the whole of the swamp area there being now in a practically dry state.  In addition to this, heavy
willow plantations at Chesterhope and Puninga liave been cleared.

During the year approximately L1 miles of levee have been built, absorbing 379,000 cubic yards
of spoil. In addition, over 50,000 cubic yards were handled in repatring flooid damage, and 80,000
cubic yards were raised by the excavator from drvains and borrow pits.

Ten miles of fencing have been crected and 9 miles of protection belt planted.  Some 75 chains
of fagcines have been put in and established for the purpose of maintaining channel-alignment,

WeLniNGrow Disrrior.

Holio-Manawatu  Riwvers (Sand Dunes Reclamation ) - ~Satisfactory  progress has been made
daring the period. During the scason 395,220 trees of various kinds were raised and planted out.
One hundred and twenty acres were planted in marram-grass, as well as blanking up old work.

Paraparawmu Camp—The uscefol work of draining, clearing, &ec., is still being carried out by
single men in this camp.

Houit River Estuary Reclamation.—Kxcept, for maintenance-work, &c., the reclamation has been
completed, 92 acres being reclaimed.  During the year 119,007 cubic y.nds were dumped, making a
total of [,042,793 cubic v‘nds which was excavated from the river-hed and from quarries close at
hand.

Ahikouke River Bourd.-~The 14 chaing of new stop-bank protecting the Ahikouka Settlement
has been satisfactorily constructed.

Colombo Street Bridge, Masterton Borough.—A reinforced-concrete bridge of four 40 ft. spans has
been lengthened by the addition of two 40 {t. spans to one end and a new approach formed.

Nrnson Distrior.

Awatere Water-supply to Seddon District. —This work, which has been designed mainly to serve
farm lands in the Seddon arca, has been under construction during the year.

The headworks have been completed, 97 chains of 12in. pipe-line and 37 chains of 10 in.
pipe-line have been Iaid.  Work on the diflicult crossing of the Awatere River ig in hand, 23 chains
of 10 in. pipe-line having been laid and 18 chains conoreted.

Wai-ite River (Protective Works) -—BFurther repairs to the Wal-iti River stop-bank in Waimea
West were carvied out by the farmers concerned with the assistance of Government. grants made
to the Waimea County Council.  This work is designed to form part of the major protection
scheme, the investigations for which are now complete.

Waimea River.—-The detailed investigation survey, covering this viver anid its main tributaries,
the Wairoa and Wai-iti, which has been in hand during the past two years, has now been completed.

The area of the plain is approximately 30 square miles, and of this arca about 10 square miles
is affected by flooding, including two State highways and various other roads.

Plans, reports, and estimates for o comprehensive scheme of control have heen prepaved.  This
work entailed the traversing and levelling of 7 miles 71 chains of river-bank on the Wai-iti River,
6 miles 76 chaing on the Wairoa River, and 8 miles 30 chains on the Waimes River, making a total
length of survey of 23 miles 17 chains.

In addition to this work, numerous cross sections of the river have been taken, involving
approximately 34 miles of pegging and levelling.

An aerial survey of the floodable area has also been made.

Takaka River—During the period a survey of this river in the Lower Takaka district was carried
out by contract let by the Takaka County Council under Government subsidy.

The work comprised traversing, levelling, and cross-sectioning over a distance of 3 miles
63 chaing on the right bank, and for approximately 1 mile on the left banlk.

This survey was carried out to determine a scheme for river-control in relation to farm lands
and highways.

GREYMOUTH Digrrior.

Karamea River (Flood-control).-—This work is nearing completion. The work done for the year
included Otumahana wall 42,800 tons stone, stop-hanking 50,000 cubic yards, hank-protection
25 chains, and trestle work, 1,032 ft.

The diversion of the river from the Otumahana Lagoon has restored the original mouth, hut an
extension of Otumahana wall was necessary to confine the river-mouth to a reasonable width. The
works have already considerably improved the carrying-capacity of the river, and the stop-banking
has eliminated the flood menace.

Oparara River ( Flood-control ) —Two large river cuts and 1 mile of cibankment were constructed.
A timber training-wall at the river entrance is nearing completion.

Hokitika River (Erosion) —Further work was carvied ont to prevent the crosion of farming lands
at Koiterangi.

Arahura River (Flood-control).-The work consists of three large gabion-headed groynes and
subsidiary bank-protection. Unemployed labour was used, and the work is nearing completion.

Grey River (Erosion at Coal Creek Flat).—This work wus necessary to prevent a disustrous erosion
which threatened Coal Creck Flat and the road comimumications. The work is completed, and
consisted of 1 mile of heavy stop-bank and 1 mile of heavy stone river-bank revettment.

Grey Rwer (Groyne at Rawpo Soldiers” Setilement ) - —-A large groyne and stop-bank was construeted
at Raupo Settlement to close a lurge overflow channel which threatened the destruction of this
settlement.
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SHRISTCRUROT DISPRICT.

Ashley River Trust (lf’/(m(/ confrol. Works ). This extensive work was completed during the year
and handed over to the Ashley River Trust for maintenance,

New Brighton (Sand- dune Fization).  The fore dune along the New Brighton Ksplanade was fixed
by meang of sorub fences and marram grass planting over o length of 1 mile.  Unemployed labour
was used for the work.

Ashburton. River (Flood-control) ~-The completed work on this scheme consists of 5 miles of
floodway elearing, 14 miles of sturping, and 4 miles of stop-banking containing 21,900 cubic yards
of excavation. Three fractors and accessory plant were used on this work.

Opihi River ( Protection Works ).~ Thix work is 92 per cont. completed : it consists of 14,200 cubic
yards of stop-banking and 700 cubic yuards of rock-protection over a length of 70 chains.

Broad Gully and Dog Kennel Creek (Flood Chawnel).~-This scheme consists of 6 miles of flood
channel 100 ft. wide to carry u flood-discharge from two crecks to the sea and prevent damage to crops.
The work 18 almost, completed and involved 150,000 cubic yards of mechanical plant exeavation.

Dunepixy Disrrior.

Catlins River Brosion ( Pounawea Domain) .- - Protective work is in hand at the Pounawea Domain
to prevent, the destruction of the beach amenitics.  The work 1 nearing completion.

SMALL-FARMS SCHEMES.
AvekrnaND Drisericr.

Mangawai Kauri-gum Reserve- Satisfactory progress was made during the yoar with the develop-
ment of this block, in continuation of the work carried out in previous years. A considerable area
hds heen cleared of serub, gu-holes have been filled, and the land drained, ploughed, and grassed.

To date, 637 acres are m pemburv, while 165 acres have been ploughed and are in fallow. Some 500
chains of shelter-belt trees have been planted.  All grass-lands are in a satisfactory condition, and at
present the block is carrying 186 head of run cattle and two horses.

Kaipara Harbowr Mangrove Reclumation (Glorit Section), (Peterson’s Block).—A further 300 acres
were cleared of mangroves during the year, the whole of this arca being double-disked and left to fallow.
The area has also been drained by spider drains at 2-chain intervals, involving a total length of 57 miles
of drains.  To give access to the various sections, cight bridges, 13 ft. by 12 ft., were built over the
main drain. T he buffalo- grass planted on the four miles of stop-banks has made gnud growth, resulting
in little maintenance leng required to keep the banks in good order.

Kaipara Harbowr Mangrove Flat Reclwmation (Kubvdango Block), (Jordarn's Block),~ The dewatering
of 272 acres of this area and the building of 2 miles 73 chains of stop-banks were completed during the
period. Some 12 acres of mangroves were cleared by machines but the advent ol wet weather
necessitated the postponement of such work until conditions were morve favourable.

Oyster Point Section.~-This area is now dewatered, stop-banking is almost completed, and three
floodgates have been placed in this scetion.  During the period an additional length of 17 chaing of
access road was completed, making a total length ol road 3 miles 1 chain.

Mill Road Block.—An arca of 434 acres hax been cleared of blackberry &e., and sown with grass,
with excellent results.  Forty chains of new drain were excavated and 154 chains of old drain opened up.
One hundred and four chains of fencing were completed.

TavmaruNur Disrricr.

Ngatamahine Block.--The developmental work undertaken during the year was as follows: 13
miles 30 chains of fencing, 420 acres laid down in permanent pasture, 340 acres ploughed, and 450
acres of scrub cut and burnt.

A large main drain, 382 chains long, was constructed, whilst 23 chains of additional internal roading
and metalling were completed.

Pururu Block. - The Lands Development Branch took over this block at the end of January, 1939,
The development work carried out durtng the year comprised 14 miles 27 chains of permanent and
subdivision tencing. Three hundred acres were ploughed, of which 80 acres were put in crops and
220 acres in grass.  In addition, 122 chains of drains were (()11%1‘!‘[10&,(1

Peu Block. -This block was taken over by the Lands Development Branch at the end of Junuary,
1934, prior to which date good progress had been made with the development work.

Dunnﬂr the period 100 acres were cleared and stumped, 17 chains of fencing were erected, and
120 chdmb of main drains excavated.  Some 200 acres were sown in permanent pasture and 78 acres
in crops.  Roadwork was continued for a tfurther 25 chains, and 50 chains of last year's roading were
metalled.

StrATrORD Disrricr.

Makaranur Scheme—During the pust year D90 acres were stumped and cleared in readiness for
ploughing, and stumping was carried out over an area of L15 acres.  The length of draings constructed
totalled 826 chains, and creeks were cleared over a length of 527 chains.  Old fencing, totalling 473
chains, was repaired, and 169 chains of new fencing were erected.  Sixteen chains of rouding were formed,
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and stock bridges aggreguting 105 11 m length were construeted.  Seventy acres were ploughed, 130
acres were sown in temporary pasture, 160 acres were sown in permanent pasture, and 120 acres were
SOWL 1IN Crops.

Raetibi Scheme.- The work undertaken during the year comprised 90 weres ol ploughing and the
erection of o 12 [t. bridge.

Ohakune Scheine. 69 chaing of old fenetng were repaired and 98 chaing of new tencing were erected.
An aren of BH acres was plonghed wnd 154 acres were top-dressed. A fotal length of 1,315 ft. of water-
pipe was laid, and 10 chains of drains were corpleted.

Navigr District.

Alurire Lagoon Reclasation.  The Ahurirt Lagoon, lormerly an extensive arm of the sea of some
7,500 wcres 1u area, is now heing drained and reclaimed Ly the Department on behalt of the Small-farms
Board. The lagoon was partially drained by the uplift of the jand which accompanied the disastrous earth-
quake of 1931, and this rendeved it conplete drnmage possible and also desirable on aceount of the great
prospective value ol the land due to iis proximity fo the Town of Napier.  This work was commenced
in 1934, and the method adopted has been to butld approximately 11 milos of stop-hank Lo protect the
flats from inundation by flood-water from the adjoining hills.

The internal draiage of the areus thus protected has to be effected by pumping, on account of
their being largely helow sea-level. Two pumping-stalions have been erected for thig purpose.

One of the chiel diflicultics connected with the reclamation work iy the removal from the soil of
salt left there by the sea which once covered its surfuce.  With a view to accomplishing this a special
system, comprising some 350 miles of snall dreaing, has been construeted.  These drains have been
dug in p.n'a]lvl lines 2 chains apart over the whole arca of lund.  Their purpose is to carry off the salt
in solution as it is lecehed oub of the soil, and tests which have been carried out by the Department of
Agriculture indicate that the amount of salt in the ground is being steadily decreased by this means.

An area of from 600 weres to 700 acres of the reclaimed lund has bheen put down in rye-grass and
harley, and the block, under the management of the Lands Departinent, s now carvying froni seven
thousand to cight thousand sheep, and approximately two hundred head of dry stock.

At the beginning of the year under review, the greater part of the block was still Hooded from the
disastrous storm of Anzac Day, 1938, As a consequence the fivst fow months of the year were largely
oceupied in dewatering the land and repairing flood damage, and this, unfortunately, caused a delay
of four to five months in the progress ol the work, which, however, 1s now practically completed.

The principal ttems deals with during the year have been the mmp?( tion of the metalling of some
26 mules of access roads, the topping-up of 11 miles of stop- 1)!11]\, and the conipletion of all drains. A
water-supply over the whole block lor stock-walering purposes has been designed and partly completed,
and a further 25 miles of feneing have been ercoted.

Apart from drainage, pumping, and gencral maintenance of roads and drains, a small amount of
topping-up of stop-banks, the completion of the wx.t«r -supply, and the completion of feneing, yeb remain
to be done, and it is anticipated that this work will be completed during the next fow m(mths. One
hundred and cighty men have been employed during the year.

IMPROVEMENTS 10 PURLIC SCHOOL GROUNDS,

Throughout the year an extensive programi was continued in connection with the Government’s
scheme for improving the grounds of pnblic schools. The preparation of })T'()[)()H:LIH and the exveution
of the works were under the control of the Public Works Department, but finunce was provided by the
Bducation Department and the Labour “(‘}MMHII(HIL the latter De ]nutnwni;’s conbribution being met
from the Employment Promotion Fund.  Autmportant feature of the year’s activities was the provision
of adequate play areas in many localitics where previously fow, it any, facilities existed for physical
and recreational exercise.

In addition to excavating, draining, ](‘\'(‘Hill"‘ and prading large playing-grounds, assembly arcas
were metalled and scaled, while at a number of se hools hasketh d.” (Lll(l tennis-courts were also constructed.
The planting of ornamental trees and shraby, the erection of fences, and the permanent surfacing of
paths, &, have vastly improved the sehool amenitios i numerous localities.

In the interests of the physical weltare of papils, several swimming-baths were constructed under o
special-subsidy basis granted by the Minister of Hdueation whereby School Committecs, assisted by
local l(}.\ld(‘]ltb, mnt‘nhutm{ towards the cost of imterials,

These general improvements were sarvied out at several hundred schools throughout the Donunion,
and the results are greatly appreciated by teachers, pupils, and parents.

HARBOUR-WORKS.

Awanvi Herbonr Dredging. - As o result of the mitial dredging carried out by the Depuartment
between August and Decenber, 1937, vessels Jm,\u hecn enshlod to work the port without imterruption,
and the Un}novul conditions have brought about an increase in trade.  Regular sailings are of
speelal importance i the export of butber, and to avert any risk of imterruption a small amount of
redredging was carricd out in August, 1938, eurly 1n the export season.  The annual revenue derived
from a small harbour-improvement rate has exceedad the anticipated amount, and should prove more
than sufficient to meet the full cost of wny further dredging or other improvement to the port which
may be needed in the future.
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Mangowui Wharf. - The contract for this work was practically completed during the previous
year. The principal work carried out during the current year has been the painting of the wharf shed.
The wharl was formally opeaed by the Hon. the Minister of Public Works in February, 1939.

Te Kao Wharf, Pavengurenye Harbowr. A whart in the form of a breastwork 60 [t. long has been
completed in the upper reaches of the Te Kuo Channel, adjacent to the remote Native settlement of
Te Kao. The work included the erection of a wharf shed, 25 ft. by 20 {t., and metalled-road access
thercto.

Te Kopura Wharf, Kaipara Harbowr. A contruct was let in May, 1939, for the replacement of
the present structure, which was in o precarious condition.

Waikokopw Harbowr.-—The control of this harbour has been earried out by the Wairon Harbour
Board ou behalf of the Public Works Department.  During the year 116 vessels worked the port, and
a busy year was experienced, over 3,000 tons of general cargo and 150,000 super feet of timber being
brought in, while about 106,000 carcasses of mutton, lamb, pork, &e., and o considerable quantity of
general export business, was handled.  Maintenance-work only has been earried out during the year.

Hicks RBuay Wharf— The engineering survey has been completed for the repairing or rencewing of
the approach to this wharl, and repairs to the actual wharl structure. Plans and estimates are in hand.

Haomewood Wharf, Pelorus Souwnd. The end span on this whart bas been raised, three new piles
have been driven, redecking completed, new steps wmstalled, and the wharf generally reconditioned.

Wharves an Sownds Cownty.—Surveys have been carried out for wharves at Ship Cove and Te
Mehia in Queen Charlotte Sound and wt Fennyson Inlet in Pelorus Sound. Plans of Ship Cove and
Tennyson Inlet wharves have been approved, and tenders will be invited shortly for the erection of
hoth structures.

Karamea Harbouwr. -Repaivs were carried out te the Harbourmaster’s residence,

Lattle Wanganue Horbowr. -The old wharf has been redecked, and extensions to the whart, by
filling in both tees to provide additional space for stacking timber, are in hand.

Okuru Harbouwr--The ercction of o new wharf-shed is in hand.

Juacksow’s Bay Harbour.—'Lhe construction ol the wharl 202 £t long and 16 ft. wide in hardwood,
with a trestle approach 100 ft long, and a Lwunch-lunding, were completed. A second-hand mooring-
buoy was fixed in the bay.

Okarito Harbour.- -Further work to open up the new entrance south of the training-wall was
carried out, and was sulliciently etfective to allow the port to be worked towards the end of the year,
for the first time for many years.

Bruce Bay.--A survey for a new wharf has been carried out

Akaroa Wharf—Minor repairs were carried oub in consequence of damage done by H.M.S.
“ Wakakura.”

Waikawa Slipway.—A slipway for the purpose of providing facilities for the overhaul of fishing-
vessels in the Waikawa Tharbour was ercoted duting the year, and the work was almost completed
by March, 1939.

Bluff Harbour : Faireluld Rock. - The Blufi Harbour Board co-operated with the Department in
placing in position the automatic light and buoy at Fairchild Rock in the Blnff Harbour.

Lignraousus.

Cape Marie Van Dieman.—The crection of the new landing-crane to replace that damaged by
a severe storm in June of last year has been completed, as has also the renewal of the cableway to
the mainland, together with a new carrter and cage.  Repairs to foundations of the tower were carried
out during the period. Arrangements were made for the carrying-out of a snrvey in conneetion with
the removal of the station to Cape Reinga, and the machinery, switchboard battery, radio-masts,
&e., are on hand ready for the installation of the radio beacon and electrification.

Cape Breil.—Repuirs were carried out to the landing-crane durving the year.

Cupier Island. -During the period, operations were commenced in connection with the electritication
of the station and the provision of a radio beacon. The construction of the power-house, the
installation of duplicate generating-equipment, the erection of two lattice-steel radio-beacon towers,
and carth-mats, together with the electeification of the light, laying of cables, and the wiring of
dwellings, were completed.  The light is now fanctioning under clectric automatic control, hut owing
to the non-delivery of materials, the installation of the radio-beacon cquipment is nof, as yet,
complete.  Twenty chaing of access road, with the necessary culverting, were construeted, and the
drainage of the residential area and the fencing of the power-house site undertaken.

Moko Hunae—"The crection of o power-house in connection with the installation of a radio
beacon and the clectrification of the station has been completed.  The power-winell was moved
50 ft. uphill to facilitate the handling of power-house materials,

East Cape—-Repairs to plant at the lighthouse were carried out and an inspection and report
made covering the matter of improving the difficult access to this lighthouse round the Pouretua
Bluff. Several slips on the track were removed.

Matakaoe Pownt.- An inspection and report have been made on storm damage to the access track
leading to the lighthouse, but no repair work has heen carried out.

Portland Island. - A survey has been carried out with o view to improving tramway and road
access from the landing to the lighthouse station.

Stephens Island.- The three cottages oveupted by the keepers have heen cleaned and repainted,
and sundry maintenance-work carried out to exteriors. All plumbing-worl has been put into good
order, baths and basins installed, and overhanl and repairs to drains effected.  All interior maintenance-
work was carried out as vequired, and the buildings left in good ovder.

The roofs of both the wireless house and signal cubin have been repaired and painted.
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The lighthouse tower, school, landing-gshed, both engine houses, and dry store all received the
necessary maintenance-work and were repainted.

The whole of the tram-line was overhauled, new sleepers put in and repacked, and the line left
in good working-order.

During the period, the power-house for the electrification of the station and installation of a
radio beacon were crected.  Duplicate generating-equipment, switchboard, and battery were installed,
the erection of two lattice-steel radio-heacon towers and an carth-mat, together with the electrification
of the light, laying of cables, and wiring of dwellings, were completed. A short-wave aerial-mast was
also crected. The light is now functioning under electric automatic control, hut the installation of
the radio beacon hias been delayed pending the arvival of equipment.  This equipment is now on hand,
and installation work is under way.

Farewell Spit—-A hardwood-timber landing-stuge, fabricated at the workshop, has heen erected
on site on this station.

Brothers Island.—A radio-telephone-communication aerial-mast and auxiliary gear, fabricated at
the workshop, has been crected and an engine-shed supplied and installed.  The davit for the south
landing-cranc has also been erected.

French Pass.—A signal-mast has been fubricated at the workshop for erection at this station.

Separation Poid. - An acetylene automatic light has been erected at this point ready to be put
into operafion. A crab winch and landing-crane have been erccted, and o tramway laid from the
cranc to the base of the steel tower.

This light, with lantern and sun-valve mounted on the steel tower, is all complete with gas-
cylinders, and only remains to be put into commission.

Cape Campbell.—The work of clectrification and installation of a radio beacon was put in hand
early in the period. The power- house was erected during the period 193738, Duplicate generating-
equipment, switchboard, and battery have now been instal lcd and the electrification of the light,
laying of cables, and wiring of dwellings all completed.  Four umlm'lla type aerials were erceted from
the tower, and an carthomat Taid round its base. The light 18 now functioning under clectric
automatic control, and the radio beacon is working to ,s(,h(adul(r.

Godley Head. During the period minor repairs were carried ont to the fog-signal engines.

In order to make room for Defence Depurtment activity in the vicinity of the lighthouse 1t has
become necessary to move the light and the keeper’s dwelling.  After inspection of the locality a
saitable site was chosen lower down the cliff, and preliminary survey work put in hand.  As it s
proposed to electrify this light when it is moved, estimates have been prepared covering both its
removal and electrification.

These are at present under discussion with the Defence Department with o view to their
participating i the cost of removal,

Centre Island.~ Plans and specifications were prepared for the crection ol three lighthouse-
keepers’ cottages at this stuiion, and during the year all the necessary materials were purchased by
this Department and conveyed to the Island. A contract was let in February last for the erection
of the cottages, and it was anticipated that work would be in hand by the end of the period and
completed by the middle of October next.

Puysequr Point.—A report on the condition of the three cottages, &c., at this station was
prepared in July, 1938, and the necessary authority bo effect repairs was subsequently issued. The
materials were conveyed to Puysegur in December, but some difficulty was experienced in getting
them from the landing to the site of the work.  All materials are now on the site, and renovation work
I8 in progress.

A reconnaissance survey of the aceess road from the landing to the lighthouse, a distance of
approximately 13 miles, was made during the 1937 -3% period, and an estimate of the work has been
compiled.  The construction of the road will probably be put in hand during 1939-40.

Tairos Head——During the year o new concrete building was erected for the fog signal, and
repairs and renovations were carried out to the lighthouse md dwellings.

Jackson's Bay.——In connection with the |nopos@d light at this point, a preliminary survey has been
completed and tenders called for the supply of a hgjllt]muse tower, landing-crane, winches, and light
equipment, including lens.

JENERAL.

A number of applications were received from local bodies and private people for approval of
works involving muarine interests.  Among the various applications were the following :—

Foreshore Licenses.  Mangonui Harvbour;  Kaipara Harbour; Pavemata; Queenstown, Lake
Wakatipu; Wairoa River, Kaipara Harbour; Mercury lsland ;. Kohukohu, Hokianga Harbour ;
Dargaville, Wairoa River, Kaipara Harbour; Dudding’s Creek, Kalpara Harbour; Terakohe,
Golden Bay; Awanui River, Wharl;  Whangaroa tHarbour ;

Wharves and  Jetties.- Lyttelton  Harbour;  Graving Dock, Lyttelton Harbour; Matakana
Island, Tauranga Harbour; Hobson Wharf, Auckland Harbour; Queenstown, Lake Wakatipu;
Tauranga Har l,)om : Sumplxt Wharl, Oamarn Harbour ; Awanui River : Haulashore Island, Nelson
Harbour ;

Bouatshed, Skids, Slipways, &c- Anderson’s Bay, Otago Harbowr;  Colinswood, Otago Harbour ;
Karitane, Waikouaiti River (14);  8St. Mary’s Bay, Auckland Harbour (2); Debomh Bay, Otago
Harbour; Lower Portobello Bay, Otago Harbour; The Cove, Waverley, Otago Harbour (2);
Picton ; Broad Bay, Otago Harbour; Ponsonby, Auckland Harbour; Sulphur Bay, Northcote,
Auckland ; Kvans Bay, Wellington Harbour ; Smith’s Bay, Ross Point, Otago Harhour ;  Roseneath,
Sawyers Bay, Otago llarbonr;
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Breastworks and Relaining-walls.  Wakefield Quay, Nelson;  Pungurn, lHokianga IHarbour;
B ¢ J 2 ial & El
Kxportt Wharf, Auckland Harbour; Hvans Bay, Wellington Harbour;  Milford Swimming-pool
p y k ) » > £-1 )

Wairan Creek Estuary ;  Helensville Creck, Kaipara Harbour;  Panmure.
Reclamation.—Haven Road, Nelson Harbour: Panguru, Hokianga Harbour; Kxport, Wharl
M . o bl 2 I El

Auckland Harbour; Evans Bay, Wellington Iarbour.

General.—Extension to Breakwater, Oamaru Harbour; anchorages and mooring-sites, Waipapa
and Kerikeri Rivers, Bay of Islands ;  bridge, Narrows, Wailuto Rlvu :  bathing-enclosure, Motueka ;
filling in old bed of W(ua,mhm. Stream, Whangarel ; embankments and bridges, Western Shore, Otago
N o . > kel ta b b A tal
Harbour ;  water-main, Tauranga  Harbour ; l)('(L( sons, Davey  Bank,  Blaff Harbour ;  bridge

bl 2 k) 2 2 . El to i
Whenuakite River.

RSTABLISHMENT OF ARRODROMES AND LANDING-GROUNDS AND ATR-ROUTHE
FACTLITTES.

The development of acrodromes, landing-grounds, air-voute [acilities, and Air Force stations has
in recent years become a major national nndertaking, and during the period under review considerable
progress has been achioved. In particular, construction and deveiopment work in connection with the
expansion of the Royal New Zealund Air Force has, as a defence measiuve, received special attention.

JIvIT ArroDROME PROGRAMM K,

In pursuance of the policy adopted some years ago, de wvelopment on civil acrodromes has heen
concentrated to provide ficlds to serve the established main trunk air routes and those routes which
are expected to come into operation within the next few years.  However, the necessity of providing
for feeder services and odd fields serving particular Toealities has not been lost sight of. The end of
this period finds the major portion of the programme well toward completion with much improved
fields now available throughout the country from all viewpoints  larger available arcas, improved
gurface conditions and drainage, clearer flying approaches, improved wireless facilities, and more
satisfactory facilities for the handling of passengers and freight.

All construction work has been undertaken by the most expeditious and economical methods,
utilizing & maximum of plant, while on most of the major undertakings the work has been carried out
by private contractors under the supervision of the Department and to its designs.

During the period work was proceeding on a total of twenty new fields that had not previously
been in use, while major improvements or extensions were in hand on cighteen existing fields and
minor un[)rovolnf\lns on other grounds. The Government was also responsible for the mainfenance
of twenty-three landing-grounds cither as Government emergency-landing grounds or ag landing-grounds
in remote localities, and continued maintenance after construction on thirteen fields prior to handing
over to local controlling authorities.

Radio Aids to Avr Navigaiion and Transport. --Under the guidance of the Aeradio Commitice and
i co-operation with the Radio Section of the Post and Telew (Ll)]l Department much progress has heen
made with the installation of radio facilities to assist the sale and cfficient operation ol air services.
During the year the number of acradio-transmitting stations was brought up to fifteen, an addition
of two. Aeradio-receiving and dircetion-finding stations are heing provided at ecleven acrodromes
and although at the end of the period only one station was operating, all other stations are now
awaiting thu installation of equipment. A radio-approach beacon, to assist blind- ﬂym«r approaches
under conditions of bad visibility, has been installed at Taiert Acrodrome and i being operated
experimentally.

To provide for the new trans-Tasman Air Scrvice an entirely separate acradio system is required
not, only to facilitate air to ground and ground to air communication, bul also communication hetween
terminals and the fixing of aireraft position by radio-direction finding. A short-wave-direction-finding
station has been provided at Awaraa, Southland, and an up-to-date station is being constructed at
Bast Tamaki Head, Auckland. At the Tatéer station temporary provision is being made mitially, and
a transmitting-station, a recciving-station, a medinm wave Adcock DEF station and a shortwave
Adeock DF are being provided.  Designs for the permanent buildings are in hand and will be
proceeded with later.  The main receiving-station will be known as " the Musick Memorial Aeradio
Station > in memory of the late Captain Musick, of Pan American Airways, who pioncered the air
route from America to New Zealand.

Trans-Tasman Terminal Base Awckland.—In preparation for the commencement of the Trans-
Tasman Air Service Iater in 1939 work was placed in hand in January, 1939, to ])10\'1d0 an air terminal
base at Mechanics Bay, Auckland, to serve the flying-hoats that will be operating the serviee.  The
ercction of an administration lml]dnw, a workshop Dlock, and an engine-test house were commenced
and (‘omplutu{ during the period.  The assembly and installation of equipment. and the placing of
moorings and landing-facilitics are now well forward.

A hangar of suflicient dimensions to house one of the flying-boats that will be operating the serviee
is being provided on reclaimed ground at the R.N.Z.A 1. Depot, Hobsonville. The foundations have
been placed, and erection is proceeding.

Rovarn New ZeacaND A Forcis KsrAnLisuyeNT,

Close co-operation has been muaintained between this Department and the Air Department in
the design and development of Air Force Stations.  This year has again seen very extensive additions
to the programme alrecady adopted, and heavy and urgent demands have been made for desiens and.
! 1 3 > . ; )
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construction in connection with these stations. The development on Air Foree stations has become
a major item in the Department’s activities. A large building programime has been involved, and in
some cases confractors have expericnced greats difficulty in obtaming sufticient frained eealtsmen and
regular material supplies to mamtain progress to the schedule laid down.

Details of works carried out on R.INZAN. stations during the year arc as follows

RNZ.AF. Aiveraft Repair Depot, Hobsowille. 1'he enlargement of the flying-field was completed
and the new areas sown in grass.  Additional field drainage was provided, and a landing-civele and
name constructed in concrete.

Buildings were in course of erection ag follows— Single airmen’s barracks ;. T'wo additional wings
added and additional messing and kitchen aecommodation provided.  Magazine stores:  Nine bomb-
stores and cight explosive-stores were crected, complete with carth fraverses, tunnels, and service
roads.  Public-works office completed.  Timber hangar (266 6. by 156 t.), completed.  Kquipment
stores 1 Two completed, with lurther two stores in hand.  Airmen’s hutments : Two blocks in hand.
Residences 1 Five residences acquired and re-crected on new sites,  Guard-house : - Under construction,
Adminigtration building :  Under construction.  Standby set, house and substation :  Under con-
struction. Aireraft repair shop :  Under construction.  Garages: Under construetion.  Seaplane
hangar :  Under construction.

Extensive additions to existing cssential services such as sewerage, storme-water drainage,
electrical supply, and water-supply arve being proceeded with, together with improvements and
extensions to station roads.

Recreation facilities provided during the year include a goll-course, tennis-courts, miniature rifle
range, and N.C.0.s club rooms.

The maintenance of all buildings, services, roads, grounds, and flying-field was carried out by
the Department.

R.N.Z.AF. Operation Station, Whenuapar. - Development of this station commenced during the
year.

The grading, levelling, and drainage of the flying-field (413 acres) was commenced in January,
1939, and by 30th June, 1939, 448,763 cubic yards of spoil had been shifted, 170 acres sown down in
grass, and 1,773 chains of subsoil drains placed.

The whole site of the acrodrome has been cleared of trees, fences, hedges, and structures ; fourteen
houses were removed [rom the area, and o new bhoundary fence erceted.

New roadworks were put in hand to adjust the voading system of the district and improvements
to the main highway between Brigham’s Creek, Whenuapai, and Hobsonville were commenced. A
start has been made in the formation and metalling of the internal roads.

Several miles of power-transmission lines were removed and new Tines construcled elear ol
the acrodrome.

Foundation work for two large arched-concrete hangars and the airmen’s barracks was commenced
and is well forwurd.

Designs are being prepared for additional buildings and for all essential services.

R.N.Z.AF. Operation Station, Ohakea.-Progress on the development of this station, whieh had
little more than commenced at the beginning of this period, has been satisfuctory and is generally
up to schedule.

The contractor for the grading, levelling, and drainage of the flying-field (316 acres) made a late
start, and progress is behind schiedule.  Most of the heavy excavation is completed, and 160 acres
have been grassed and drained.  The open-ring boundary divains are well forward.

All internal roads, except behind the hangars, have been formed, metalled, and kerbed and
channelled, but are not yet sealed.

Sewerage reticulation is approximately 50 per cent. completed, while a start has been made
with the septic tank and effluent-discharge main and percolating filter,

Storm-water drainage is approximately H0 per cent. completed, and the power-supply main has
been brought to the station, though internal reticulation is not commenced pending the arrival of
the cable.

A start has Deen made with the sinking of a 6- ft.-diameter well for the watee-supply, wnd supply
and reticulation pipes and puinps are on order. A contract hag been let for the erection of a 100,000-
gallon water-tower.

Roading, earthwork, drainage, and flood protection are in hand for the exvlogive arca.

The following buildings are in course of erection—No. | arched concrete hangar s almost
completed.  No. 2 arched concrete hangar is well in hand.  Administration block s practically
completed.  Officers” mess and quarters are nearving completion.  Aiven’s barracks : Two wings
are completed and two wings are well in hand ; the central block is nearing completion except for
finishing work. Residences : The loundations for some thirty houses are completed and framing is
now in hand. Standby set house : Foundations arve completed. Public-works depot @ This building
has been completed.

RNZ.AF. Flying Training School, Woodbowrne (Blenheimn ).  During the period under review
it was decided to proceed urgently with the provision of an advanced flying training school at the site
of the old disused civil aerodrome at Woodbhourne, near Blenheim.

In Webruary, 1939, a contract was let for the reconditioning, smoothing, and regrassing of
200 acres of flying-field, and this was satisfactorily carvied out before winter,

The crection of two large timber hangars (265 {6 by 156 ft.) was put in hand, and ihe framework
of one hangar was completed at the end of the period.

Two airmen’s dormitory blocks are nearing completion, while an airmen’s mess, an officer’s ness,
and an officers’ dormitory block are well forward.

Foundation and framing work have been commenced for the following buildings : Public Works
depot ; practice bomb store and gas building ; latrines ; f{ire-tender and ambulance garage ; main
store ; headquarters building ; navigation and education building ;  guard-house.
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Good progress has been made in forming, metalling, and sealine tnternal roads, while a commence-
ment has been made with sewerage reticdlation, storm-water drainage, and water-supply for which

4-fo.-diameter well, 60 {6, deep, has been completed.

RNZAK. Flying Training School, Wigram.—-Again at this station proposals have been adopted
for a large increase in the establishment, and consequently an accelernted building programme lias
heen proceeded with,  The station is being developed as the permanent advanced Flying Training
School, and will, when completed, provide for training four times as many trainees as formerly.

In consequence of the mtended building programme, necessitating many alterations to the
original layout, much work has been evolved in extending roads and essential services such as water-
supply, sewerage, storm-water drainage, and electrical- power supply.  This work hag been carrvied out
as it has become necessary. A tree-planting and landscaping programme was adopted and proceeded
with m the appropriate scason.

Work proceeded on the provision of an air-firing and hombing vange at Lake Elesmere and
now approximately 80 per cent. completed.

The following buildings were completed during fhe period and are now oceupied @ Ten residences
for airmen, thirteen residences for non-commissioned officers, seven residences for officers, head-
quarters building, main store No. I, oil-store, guard-house, water-tower, standby set house, sick-
quarters, extension to the workshop block, P.W.D. depot, additional wing to main airmen’s barvacks,
airmen’s dormitory hutment, lubricant and inflammabie store, 11,000 gallon tank for bulk fuel storage.

The following buildings are in the course of ercetion : Sergeants’ mess and quarters, ration store,
instructional block, officers’ mess and  quarters, car-shelters, timber hangar (265 ft. by 156 ft.),
concrete hangars, Wigram type No. 3 and 4, main store No. 2

Designs h‘LV(, been prepared for other additional buildings, and erection will be commenced at
an carly date.

CIvin ABRODROMES AND LANDING-GROUNDS.

Novth Auckland District—Fngincering surveys were undertaken ab the following sites : Kaikohe
(two sites) Dargaville (alternative site), Parengarenga TTarbour (for cmergeney seaplane alighting area).

Construction work was in hand as follows

Waipapakauri : 22 acres of the original ficld and a 35 acres extension were vegraded and sown
in grass to fornu a field of total avea of T8 acres. 22 acres of low-Iving area were drained by the placing
of subsoil drains. The field will be available for use next sunmmer

Kerikeri: 55 acres werve graded, levelled, and sown in grass, and are now avatlable for use.

Rawene : An arca of tida! flat is heing reclaimed by stop-banking, and soine 105 acres wre heing
seb aside for acrodrome purposes.

Whangarei: An arca of 113 acres at Oncerahi has been gradaed, levelled, and sown in grass and
will be available for use next summer.  Other work involved included the removal and re-crection of
twenty-three residences, fences and overhead serviee lines; the rearrangement of water-supply
services to Onerahi ,[‘uwn,shlp and the provision of four new tenniz-courts and the formation and
metalling of 73 chains of new roud, together with 148 chains of existing roacd.

Auckland District—Engincering sorveys were undertaken ot the following sites: Coromandel
Whitianga, Raglan and Rukuhia.

Construction work was carried out as follows = —

Mangere 1 Additional subsoil drains were mstalled. A Duilding was crected for the radio-
receiving and direction-finding station.

Thames:  An arca of 77 acres was developed as an acrodiome and will be available for use next,
summer. A further 112 chaing of subsoil drains were placed, and the surrounding stop-banks were raised
and strengthened. 92 chains of runways 50 yards wide were Tormed and sarfaced with shell and sand.
A heavy growth of fescue was eradieated.

Great Barrier (Claris Acrodrome) s This field was licensed and opened for use during the year.
Further marram-grass was planted to arrest sand-dvift, and a shelter-shed was erected.

Maintenance :  The Depariment undertook maintenance of the Claris Acrodrome (Great Barrier
Istand) and of the Ngaruawahia Kmergeney-Tanding ground.

Tavranga District.—Sites were investigated at Whakatane, Te Kaha, and Waihan Bay.

Tauranga @ The initial portion of Whis field was lieensed and apened to trallic during the year.
Work was commenced on an extension covering 130 acres, :nul for this 8,000 cubic yards of spoil have
heen shifted to date and 55 acres are ready for sowing. 125 chains of subsoil draing were placed on
the original field, and an additional 1 mile of aceess road furmml and metalled. A radio transmitting-
station was provided and is operating.

Opotiki:  This ficld of TO% acres was licensed and hronght info use daring the year.  Obstracting
power and telephone lines and hedges were removed, and 2 mides 6 chaing of new fenees placed.

Atiamurl Emergency-landing Ground : This ficld was graded, levelled, sown in grass, and
feneed during the period. It will be available for use this coming sumner.

Maintenance : The Department undertook the maintenance of the {following fields : Tauranga,
Opotiki, Taupo, and Rotorua, as well as the Galatea Bmergeney-landing (-muml. Minor works were
also attended to.

Gisborne District.—Sites were investigated at Rakuhia.

Congtruction was undertaken as follows = -

Gishborne :  The western extension of 30 acres was hrought into use during the year, and the
southern extension of H1 aeres and an area formerly cecupied by the old hargar were graded, levelled,
and sown in grass. A new bangar was erceted by Union Alrways, and a concrete apron and
storm-water (hd]n(lu(\ system instadled by the Depariment. A commencement has been muade in
deviating the ()b,stmctmg main transmission line. A permanent radio transmission-station was
provided and is operating, while the huilding has been erceted for the receiving and direction-linding
station.

Opoutama Emergency-landing Ground @ Following flood damage last year, thig field has been
reconditioned and extended, and the flying-field now covers 30 acres,
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Hawhe's Bey District. Engineering survevs have been undertalen at Waivoa,

Construetion work was carried out as follows

Napier (Westshore) : Building  completed  for radio-receiving and  direction-finding  station.
Minor improvements effected.

Iastings : An arca of some 10 acres was topsoiled and sown in grass.

Waipukurau :  This field of 103 acres was completed during the year, and a comprehensive subsoil
drainage system installed.

Maintenance :  The Department carried out maintenance work on Napicr, Hastings, Waipukurau,
and Dannevirke Acerodromes and on Mohaka Emergency-landing ground.

Tawmarunui District.—Te Kuitl: A great improvement to the drainage of this ficld was eflected,
and the extensions carried out lagt year were brought into ase.

Taranaki District.-—New Plymouth 1 The balance of the levelling of the extensions was completed
and portion made available for use.  The existing building and facilities were moved to a new site,
and the new Te Arei Road was formed and metalled.  The remaining arcas not vet in use will he
available next summer. The building for the radio-receiving and direction-finding station was
completed and the area levelled and fenced off.

Stratford : Tt was found necessary to cloge this field from use, to resmooth and top-dress the
surface, and to undertake further extensive subsoil drainage.  This work is well forward, and the field
should he available agaim late next summer.

Hawera : Obstructing overhead telegraph-lines were vemoved. A 100-ft.-diameter Tanding-cirele
and a loop road to the administration ares were provided.

Wanganui :  Improvements and extensions to the drainage systema were undertaken by the
Wanganui City Conneil.

Karioi : This field was maintained by the Department, and minor improvements were effected.

Wellington District.—Milson (Palmerston North) : This field was handed over to the Palmerston
North City Council as Controlling Authority after minor attention to the flying-field. A building for a
radio-receiving and dircetion-finding station was erected, and road access and power-supply provided.

Feilding—It was found nece smly to undertake turther subsoil drainage on this field, and 5,212 ft.
of tile dmlns were installed and 42 acres were mole-drained.  Filty- ﬁ\’L acres were rolled and top-
dressed, and two new windsocks were installed.,

Mastorton.—The surface of this field having become very rough, the whole area was ploughed,
smoothed by agricultural operations, and resown in grass. The field will be available again next summer.

Paraparanmu Kmergency-landing Ground @ A contract wag let, and work has commenced in
grading and levelling an arca of 105 acres.

Rongotai (W(‘Hmnt(m) The ercetion of o large wooden hangar was completed for the Department.
l’ropomls have been ftamed both for temporary improvements and the permanent enlurgement of
this field. An experimental direction-finding station was erected and operated.

Nelson District—Nelson :  Work on this field was brought to completion during the year,
involving shifting 205,000 cubic yards of spoil, making « total for the job of 805,000 cubic yal(]s Work
extended over 107 ac res, making a total of 158 acres surfaced.  The field was brought into use during
the year, but portion only of the area was available.

Other work entailed in this development include formation and metalling of roads, stone
protection of batters, culverting, open draing, 81 chains of subsoil drains, and repairs and maintenance
to the existing arca.

A radio-receiving and direction-finding station was provided and is now operating.

Blenheim - A building was erected for the radio-receiving and direction-finding station.
field was controlled and maitained by the Department.

Takaka : The levelling and grassing of this field were completed.  Thirty-cight acres were
finished during the year, nml\nw the total arca available 80 acres. A total of 113,000 cubic yards
were shifted.  Proposals for a dr,un(mge system were prepared.

Grassmere :  Kmergency-landing gl’()llnd—rsm])—lm,nking wag completed.

Tophouse : Emergency-landing ground  the work of levelling this field has commenrced, and to
date some 25,000 cubic yards have been completed.

Clarence : anlnon(y landing ground--work was put in hand during the year and is nearing
completion.  To date 72,000 cubic yards have been shifted.

Maintenance :  The J)(\pdrtmont undertook the maintenance of the following fields: Nelson,
Blenheim, and Motucka Aerodromes, and emergency-landing grounds at Grassmere and Kekerangu.

Canlerbury  District.——Harewood (Christchurch) : The City Council, with monetary assistance
from the Government, has completed the development of the flying-field, and is now erceting an
administration building. The huilding for the radio-receiving and direction-finding station was
erected, and power and road access provided.

Timaru : The levelling and grassing of the flying-field has heen completed and a comprehensive
subsoil drainage system installed.  The field 1s being Ieft to consolidate.  Considerable work for flood
protection in the way of stop-banking and stream-diversion was carried out and completed.  The
main outfall culvert was extended and a pump-house erected.

Ashbarton : Minor improvements to surface were undertaken.

Maintenance : The Department undertook maintenance at Wigram and Mount Cook Acrodromes
and at Conway Kmergeney- I:mding Ground.

Westland Disirict.——An engineering survey was undertaken at Karamea.

Minor improvements were carried out at the following fields: Wataroa, Waiho, Weheka,
Karangarua, Mahitahi, Mussel Point, and Inchbonnic.

Westport : The greater portion of the orginal ficld at North Beach was top-dressed with spoil
and resown.

A new landing strip at Carters Beach, 900 yards by 90 yards, was developed and sown down and
opened to traflic. A radio-transmitting-station was provided.

This
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Greymouth : Work procceded on the extensions. All the ring-holding bank has been placed,
and the dredged filling is nearing completion. A small arca has been topsoiled.

Hokitika : Improvements to the surface, including the metalling of runways and an extension
of the subsoil drainage system, were uompleted. A radio-transmitting-station was brought into
operation and the building erccted, with power laid on for the radio-receiving and direction-finding
station.

Haast : The regrading and resowing of this field was completed and the ground brought into use.

Upper Okuru: The cross-landing strip has been regraded and is awatting consolidation.

Jackson’s Bay: A Lmdin;, strip, 500 yards by 50 yards, was formed and grassed, and the
formation of a similar cross strip is nearing completion. A permanent radio-station was provided.

Maintenance : The Department und(:rtook maintenance on the following fields: () As fields
under development —Westport and Tokitika ; () as fields in remote localities —-Inchbonnie, Wataroa,
Waiho, Weheka, Mahitahi, Haast, Upper Okuru, and Mussel Point. -

Otago—-Southland District.—A site was Investigated at Tuatapere.

Walanakarua Emergency-landing Ground : This field of 67 acres was completed, sown in
grass, boundary marked, and brought into use.

Taieri: The bituminous apron was replaced by a concrete one, and the vicinity drained. A
building for the radio-receiving and direction-finding station was (‘roc‘rcd and power laid on, while a
radio beacon with two marker heacons was installed and is operating experimentally. A wooden
hangar for use by the R.N.Z. Territorial Air Force is under construction, and proposals are under
consideration for the extension of the acrodrome.

Frankton (Queenstown): This field of 72 acres was graded, levelled, and sown in grass. It was
opened for use during the period.

Gore: The whole of the field was smoothed off and rolled. Improvements were effected by
deepening ditches, placing subsoil drains, and providing rabbit-proof fencing.

Invercargill : A large ring-drain is nearing completion, and subsoil drainage has been commenced.
A commencement has been made with extensions. The original field should be available this eoming
summer.

Minor improvements were carried out on the following fields: Cromwell, Glenorchy, Ranfurly,
and Balclutha.

The Department undertook the maintenance of the following fields: Waitaki, Glenorchy,
Frankton, and Waianakarua.

GENERAL.

Removal of Obstructions surrouwnding Close watch is being maintained to ensure that
the air approaches to all acrodromes are heing kept clear of obstructions, and steps are being taken,
under existing legislation, to cause the removal of existing obstructions.  Much still remains to be
accomplished in this direction.

“Air Pilot” and  Notices lo Airmen.” —The Department has continued its service to alrmen
in compiling amendments and additions to the der Pilot. A new edition was published during the year.
In addition, information is collected regarding the condition of all acrodromes and landing-grounds,
and pilots are advised immediately by ** Notices to Airmen,” issued by the Air Department, of all
alterations and changes, especially those affecting the safe use of any particular field.

Aerial Surveys.—The Department supervises and places orders for all acrial survey work on behalf
of Government Departments, and during the year many square miles of country were photographed
for purposes of irrigation, drainage, river and erosion control, road location, forestry, soil survey and
mapping.

Meteorological Service.—Regular observations of winds and meteorological phenomena are taken
at many acrodromes and analysed in conjunetion with the Meteorological Section of the Department
of Scicntific and Industrial Research.

Meteorological and Aeradio Station, Raoul, Island, Kermadecs. -During the year the temporary
acradio station was maintained and operated on this island and the personnel served with supplics
and equipment. Owing to difficulty in arranging transport, a commencement of the erection of the
permanent station had to be postponed, but arrangements are now finalized for the work to he
undertaken in the present year

T'nvestigations in the Pacific--During the year the Department was charged with making an
investigation into matters pertaining to aviation among the islands of the Pacific. Preliminary
surveys were undertaken and are now heing followed up by engineering surveys.

PLANT AND MECHANICAL EQUIPMENT.

For the period under review the mechanization of all suitable construction works throughout
New Zealand was completed, and the expenditure on plant has now reached a maximum, unless further
major construction works are initiated ; but even in that event some plant could be made available
from some works now nearing completion.  There 13, of course, the necessity for replacing some items
of plant that have operated over a period of only two to three years, working three shifts per day. This
continuous service has had the effect of shortening the total life of the me( necessitating gradual
replacement of those items that are worn out through fair wear-and-tear.  These replacements would
ordinarily absorb some capital expenditure during the ensuing year, but as the Department has
instituted plant-repair depots to take care of the maintenance of its modern machines, and as the
maintenance efficiency of the depots throughout New Zealand develops, expenditure on replacement
plant will be comparatively light. This arrangement should tend further to reduce the cost of
operating the machines and obviate the need for early replacement.

5—D. 1.
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Plant in Use.—The following works in New Zealand are equipped in varying degrees with
suitable plant, which has been maintained in good order during the year:-
(1) Railway-construction works, including tunnelling and formation.
(2) Irrigation schemes @ Kxcavating irmigation ditches and construction of dams.
(3) Roads and highway construction and maintenance under Public Works and Highways

votes.
(1) Aerodromes: Construction of Defence and civil acrodromes and emergency-landing
grounds.

) llectric-power-supply schemes : Construction and maintenance.

) Swamp-drainage and reclamation schemes.

) Harbour and river improvement and control works.

) Bridges and level-crossing elimination : Construction on highways, roads, and railways.
) Quarrying : Supply of road-metal and railway ballast.

) Transmission-lines : Construction of new extensions.

) Naval Defence : Construction of magazines and naval base extensions.

(12) Launch and barge transport.

Major items of plant number 4,336 machines, and include Diesel crawler tractors with angledozers,
carry-all scrapers, rock-rooters, hauling-winches and allied equipment, Diesel crawler excavators and
drag-lines, large Diesel stationary units, Diesel road-graders, Diesel compressors, Diesel locomotives,
and Diesel winches. The total horse-power of these modern units approximates 36,000 b.h.p. The
brake horse-power of several classes of these units arc as follows: 295 Diesel tractors (20 b.h.p. to
100 b.h.p.), 15,000 b.hp.; 171 Diesel graders, 6,400 b.h.p.; 73 Diescl excavators and drag-lines,
2,500 b.h.p.; 147 Diesel compressors, 4,600 b.hop.; 52 Diesel locomotives, 1,800 b.h.p.

Public Works Designed Plant.—The modern Diesel road-graders, which were designed by the
Department and manufactured in New Zealand, have continued to give highly efficient and cconomical
service, and are proving to compare more than favourably with imported machines of a similar type.
The contract let during the year for a further supply of these graders is nearing completion.  The
machines made under earlier contracts and which have now been in service for approximately three
years are still giving very eflicient service. The change-over from petrol-engines in some of these
earlier machines to British Diesel engines has now been completed, and the wisdom of such a change
is reflected in operating-costs, which have been considerably lowered, and in the increased standard
of work performed. 1t is intercsting to note here that the British Diesel engine selected is used
extensively in England by many of the largest manufacturers of machinery as the power unit for a
variety of other machines. This confirms that the Department’s selection of this particular type of
engine has been sound.

In order to meet the special requirements of conditions in New Zealand the Department originated
a 200-gallon mobile oil-fired bitumen sprayer for lorry-mounting, and then called tenders throughout
the world for the supply of such units. The tenders obtained from overseas, however, did not fully
meet specified requirements, and the best quotation for local manufucture was accepted.  Actually
this offer was the most competitive of those received.  Some of these machines have been completed,
and in operation they are proving entirely satisfactory. The design of the equipment embodies all
the latest development and is in advance of those types offered by standard manufacturers overseas.

Sales of Plant.—In keeping with the Department’s established practice, any obsolete or worn-out
items of plant are continually being disposed of by public tender. The Department’s policy under
its mechanization scheme of withdrawing from service any obsolete or worn-out machinery and
replacing it with morc modern machinery is reflected in the reduced overhead and maintenance
costs.

Local Bodies-—County Councils and other local bodies in New Zealand have, during the year,
purchased various types of modern road machinery through the Main Highways Board, and a
considerable amount of equipment has been purchased on recommendations and  specifications
prepared by the Public Works Department.

Motor-vehicle Operations.- The increase in construction and maintenance works throughout New
Zealand has necessitated a further increase in the number of motor-vehicles required to successtully
supervise the large number of undertakings now in hand.

The following statements outline the operations of the Public Works and Main Highways
motor-vehicle fleets for the year.

Table 1.
Motor-vehicles.
At };1?;;1.111% Sold. Purchased. AL:;lf!';:;ltzfl']'('}]’
Cars . .. .. .. .. 212 7 1 | 206
Light deliveries .. .. .. . 296 10 a8 384
Trucks (30 ¢wt. and over) .. .. .. 156 D 44 195
664 29 113 785

OPERATING-COSTS FOR YHAR.
The costs shown include

Running charges : DPetrol, oil, grease, tives, tubes, repairs, and maintenance.

Standing charges : Interest at 43 per cent. per annum and dopreciation ranging from a minimum of 12} per
cent. to a maximum of 20 per cent. per annum on capital cost, this variation being governed by the type
and mechanical condition of cach vehicle and the conditions under which it operates; garage rent
(s, per week); registration and annual license fees.




67 D.—1.

Table 2.

Type of Vechicle. Total Cost. | Total Mileage. pel(‘j(l)\igle.
. ) - \ 7
Year 1936-37— i £ J d.

Cars and light deliveries (10 cwt. to 15 cwt.) .. .. 53,159 4,032,349 | 3-16
Trucks (1 ton and over) .. .. .. .. 17,570 770,353 5-47
70,720 | 4,802,702 | 353

Year 1937-38—
Cars and light deliveries (10 ewt. to 15 ewt.) .. .. 76,887 5,399,170 3-42
Trucks (1 ton and over) .. .. L. .. 28,867 1,196,196 5-79
105,754 6,595,366 3-8b

Year 1938-39—
Cars and light deliveries (10 cwt. to 15 cwt.) .. .. | 103,082 077,271 379
Trucks (1 ton and over) .. .. .. .. 41,959 1 77() 369 5-67

\
' 145,041 | 8,354,140 | 4-17
|

Table 3.—Analysis of Table 2, showing Operating-costs in wvarious Districts (Motor-vehicle
Operations, 1938-39).

Cars and Light Deliveries. Trucks (1 Ton and over).
Number | " Number !
N . Total Cost, per . Total Cost per
District. of Mileage. h ; i o Milcage. §
‘ Vehicles. ‘ ‘ Cost. | Mile. | yopicies, & Cost. Mile.
!
’ | £ } d. £ d.
Whangarei . . 28 329,012 . 5,335 1 3-89 7 104,270 | 2,322 1 5-34
Auckland } 58 771,500 ¢ 11,611 | 3.61 12 124,292 2,595 | 5-01
Tauranga .. .. .. .27 356 875 | 5,028 | 3-38 20 210,161 4,015 | 4-58
Gigborne .. .. .. .. 18 229,971 3,53() 3-68 11 101,147 2,628 | 6-24
Taumarunui .. .. .. ‘ 16 177,982 © 3,355 ! 4-52 10 92,628 | 2,524 | 6-54
Stratford .. .. . .0 34 414,749 6,146 | 3-56 13 107,845 © 2,303 | 5-12
| i
Napier .. .. .. .. 23 296,734 4,047 | 3-27 6 55,922 1,354 | 5-81
Wellington . . .. .. ..o 45 425,085 | 6,986 | 3-94 10 53,404 1,621 | 7-28
Nelson .. .. .. .. 1 33 353,917 5,065 | 3-43 10 120,631 2,199 | 4-37
Greymouth .. .. .. 32 309,743 5,659 | 3-40 13 126,287 ! 2,606 | H-12
Christchurch .. .. oo 49 659,121 . 9,895 | 360 17 208,642 | 3,984 | 4-58
Dunedin .. .. .. .o 37 i 399,733 5,737 3-44 17 160,550 | 4,084 ‘ 610
Total, general districts .. .. 400 } 4,814, 4‘)" f 72,394 | 3-60 ; 146 ] 465,779 | 32,325 ‘ 5-29
Hamilton Eleetrical .. .. ... A3 439,772 I 8,274 | 4.51 10 5(3,279 C 1,807 0 7-70
Palmerston North Electrical .. R 1 291,027 6,137 5-06 8 44,871 1,925 :10-29
Christchurch Klectrical .. .. 33 337,269 1 6,558 | 4-67 15 134,038 | 4,066 | 7-26
Southland Klcctrical . . .. .. 70 694 78[ ‘ 9,719 1 3-36 15 75,902 1,846 | 5-84
Total, clectrical districts .. .. ’ l 7(>~ 849 30 ,688 | 4-18 48 ‘ 311,090 [ 9,634 " 7. 4}
Grand total, all districts .. L ‘ 6,577, 271 103 J082 | 3-79 | 194 ‘ ],776,869 ! 41,959 | 5-67
| |
Nore. sles that have operated for any part of Lhc year are included-—i.e., vehicles purchased and sold

during the period.
Total cost includes—
Running cost : Tires, tubes, fuel, lubricants, repairs, and maintenance.
Standing charges: Interest, depreciation, garaging (3s. per week), registration, and license fees.

Motor-vehicle Allowances.—The total amount paid to departmental officers at scale rates for
use of their own motor-vehicles upon Government business comprises a large number of comparatively
small sums for mileages run for the convenience of the Department where the transfer or purchase of
a departmental vehicle was not warranted and the arrangement of hire was inexpedient :—

Total Allowances,

Year, - 7
1936-37 .. .. .. .. .. 2,497
1937--38 .. .. .. .. .. .. 4,b64
1938-39 .. .. .. .. .. .. 8,316

Motor-lorry Hire—lt frequently happens that in the matter of transport on a number of
undertakings departmental motor-trucks cannot he transferred to mecet requirements and the
circumstances do not warrant the purchase of new vehicles. Therefore, where reasonable hire rates

5*
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and competitive tenders are available from local transport enterprises. motor-trucks are hired by
the Department. The amounts paid to private owners of transport for the hire of motor-trucks on
public works during the past three years are as follows :—

Amount,

Year. £
1936-37 .. .. .. . .. .. 191,003
1937-38 .. .. .. .. .. .. 440,353
1938-39 .. - .. .. .. .. 816,889

The large increase for the last year is due to the substantial expansion of the Department’s
actjvities.

Plant Repaw Depots—The Department has now installed depots at the following places :
Whangarei, Auckland, Helensville, Rotorua, Taumarunui, Gisborne, Napicer, Wellington, Nelson,
Greymouth, Temuka, Dunedin, Invercargill, and also on all major construction works. These shops
provide neccessary and adequate facilities for supervision and repair of plant in the field, whilst the
New Zealand Government Railway Workshops are also utilized to a considerable extent.

The general increase of work nccessary to maintain such a large quantity of plant is being
satisfactorily handled by the depots throughout New Zealand, and this is reflected in the low average
cost per cubic yard from the operation of machinery on construction and maintenance works. In its
depots the Department has instituted the Jatest methods of welding equipment for building up
tracks, &c., in addition to installing other precision tools and equipment. Where spare parts are
unobtainable in New Zealand, and are urgently required, the Department arranges to manufacture
these locally at prices which compare favourably with the imported article. The extension of the
Department’s activities along these lines does not enter into competition with manufacturing firms
in New Zcaland who are capable of undertaking such work. In general, the Department’s policy is
to keep the machines up to a high standard of efficiency by manufacturmn either in Government
depots or local workshops in preference to importing from oversea

Services for other Departments—During the year a number of othcr (Government Departments
availed themselves of the Public Works Department s facilities in respect of mechanical matters, and
in many cases the Department exccuted mechanical work on their behalf, such as water .supply,
heating and ventilating schemes, domestic mechanical services, pumping-schemes, equipment of
acrodromes, supply of m(w}\me tools and workshop equipment, electrical msml]dhom electric lifts,
tractors, and lighthouse generating-scts.

The Departments concerned included Transport, Lands, Forestry, Native, Mines, Marine, State
Housing, Defence, Naval, Mental Hospitals, Cook lslands, Tourist and Publicity, Agriculture, and
Prisons.

Inspection and Supervision.—To ensurc that the Department’s plant is being maintained at a high
standard the inspection and supervision of all plant items is regularly carried out in the field, and fo
this continued supervision can be attributed in no small measure the efficiency of the plant.

During the year a motor-vehicle was fitted up as a travelling laboratory and equipped with
testing instruments. This has provided the latest scientific methods of testing machine efliciency in
the field and has proved a big advantage.

General.—The organization necessary to handle the maintenance and operation of the Depart-
ment’s plant has been ad]usted during the year to cope with the number of machines and the increased
volume of work. The Department successfully dealt with many problems which arose, and no serious
defects or breakdowns occurred during the year. At the conelusion of the year under review the plant
remains in excellent order for a further period of continued low cost operation.

NAVAL AND DEFENCE WORKS

During the period covered by this report further construction work has been carried out in connection
with the Government’s programme for naval and military defence.

TRAMWAYS

Auclkland.—During the year three new cars, Nos. 249, 250, and 251, were placed in service after
being tested by this I)(spartment. Two new tml]yl)uwh were m.spe(,‘red and passed for service for
the Farmers’ Trading Clo., Ltd.

Thirty chains ol new tram-line, with sidings, were constructed in Green Lane, giving access to
Alexandra Park and Epsom hh()\wmunds

New Plymouth.—The trmngu](u junction at the corner of Liardet and Devon Streets, which had
Lieen left for turning cars, has now been removed, and a turning-loop installed at the Tramway Depot
instead.

Car No. 10 was converted for one-man control.

Wellington.—Cars numbered 234, 2356, 236, 237, and 238 were inspected and certificates issued.

Cars 183 and 203, which had been in collision, were inspected, but no defects which might have
caused the collision were discovered.
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Duplications of track hetween Fancourt Steeet and Reading Street, Karori, and between St. Mary’s
Street, and the entrance to the Botanical Gardens, were inspected and passed for use.

A private timber tramway at Otaki Forks was inspeeted, and requirements as to future maintenance
were faid down.

Christchurch..  The relaying of the track on the Ricearton route was completed during the year.

Tracks have been relaid, with minor improvements, in Cathedral Square, in Colombo Street between
the Square and Armagh Street, in Cashel Street from High Street to a little beyond Fitagerald Avenue,
and at the western end of Moorhouse Avenue.

The Cranford Street line is being reconstructed between Bealey Avenue and Edgeware Road, a
double track replacing a single track with several loops.

Dunedin.—Within the period under review, two accidents, necessitating inspection, occurred, but
in both cases the car equipment was found satisfactory.

DESIGNING OFFICI.

The volume of work requiring attention by the Design Office has in no way diminished and, it
anything, the demands on the staff have been even greater than during the preceding year. 1t has
been possible to undertake only urgent work, and many matters of importance, but of lesser urgeney,
have had to be held over on account of the continued shortage of trained staff.

The major proportion of the urgent work has been connected with structures and services for the
Royal New Zealand Air Force Stations, and bridges for railway-lines at present under construction.
Plans for a number of main-highway bridges have also been prepared, but a considerable number have
bad to be deferred in the meantime to allow other work, mentioned above, to proceed.

Among the railway bridges designed is the rcinforced-concrete viaduct which will carry the
Waikokopu-Gisborne Railway over the lower crossing of the Waiau Stream. This viaduct includes an
arch spun of 180 ft., the rail level being 127 ft. above the stream.

Several important structures for other Departments have heen designed, including a large reservoir
required by the Tourist Department for Rotorua.

In connection with the forthcoming Centennial Exhibition a commencement was made about the
middle of the year with the preparation of models of some of the more important structures designed
by the Department in recent years. The most striking of these is a representation of the Mohaka
Viaduct on the Napier--Wairoa Section of railway, to a scale of quarter of an inch to a foot, giving a
model 8 tt. high and 21 ft. long.

The checking of the designs of bridges for roads and marn highways, prepared in district offices and
by local-body and consulting engineers, was carried out as usual, and, in addition, proposals for the
Local Government Loans Board and the Marine and other Departments were examined and reported
upon.

During the year the number of proposals submitted for examination and checking totalled 418,
compared with 330 for the previous year.

PUBLIC BUILDINGS: MAINTENANCE.

The maintenance of public buildings throughout the Dominion has been carried out by the Depart-
ment. More particular reference to activities in this connection is included in the annual report of the
Government Architect.

PUBLIC-BUILDINGS WORKS AND ELECTRICAL OPKRATIONS.

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

I have, &c.,

J. WOOD, M.Inst.C.K.,

Engineer-in-Chief.
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APPENDIX C.

ANNtJAL REPORT ON BUILDINGS BY THE GOVERNMENT ARCHITECT.

The GovErRNMENT Arcuitreor to the Hon. the Mintster or PusrLic Works.

SIR,—
I have the honour to submit the following report on the activities of the Architectural Branch
for the year ended 30th June, 1939.

During the period plans were prepared for 423 buildings of an cestimated total valuc of
£1,891 409, and 291 contracts, totalling £648,829 have been let. Fifty-onc other contracts to the
value of £280,134 for buildings designed prior to 30th June, 1938, have also been let, making the
total value of building contracts let during the year £928,963. In addition, contracts for mechanical
equipment totalling 1;43 186 have been let.

In addition to the above totals for work designed in this branch, buildings have heen designed in
connection with railway-construction, main-highway works, hydro-electrical works, and other activities
of this Department, which are referred to in the other sections of this report, and a large amount of
minor additions, alterations and repairs, and general maintenance of public buildings has been carried
out by District Oﬂl(‘(‘S including work in connection with fitting up .L(/(,ommodatlon and the provision
of furniture and ﬁttm;,s for cxp(mdmg office requirements for othu Departments.

The work of this branch continues to increase. From the beginning of this year all my staff has
been brought under one roof in the temporary building in Whitmore Street, thus enabling a more
efficient organization of activities to be inaugurated, but the continued shortage of competent
draughtsmen has restricted the output.

A wider use of local products has been possible, and designs and finishes have been evolved to
enable the maximum use to be made of New Zealand materials and manufactures. Both manufacturers
and merchants have responded to the changed conditions with an enthusiasm which is gratifying,
and a surprising number of products fornwrly imported are now being made locally, and, with few
exceptions, are quite up to the standard of imported articles.

The prevailing shortage of skilled craftsmen is reflected in higher prices and a smaller number of
tenders being received, but by proportioning the work in different arcas, as far as possible, to the
number of men available there have been few instances where no tenders were received.  Despite the
adverse conditions as to labour, the general standard of workmanship and finish has been reasonably
maintained, but difficulty is being experienced in getting buildings erected up to time.

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

VICE-REGAL.

Auckland.—Repairs, renovations, and general maintenance were attended to.

DrpARTMENT 0F AGRICULTURE.

Auckland.—At the Ruakura Farm of Instruction a dairyman’s cottage was built and a laboratory
building and a stock overseer’s cottage are in course of ercction. Alterations and extensive additions
were made to the farm office. A shed, yards, and cottage were built at the Karamu Experimental
Farm to enable experiments in facial eczema to be carried out. At Mount Albert Plant Rescarch
Station a large laboratory building was erected, two glasshouses are in course of erection, and an
insectary has been commenced. Renovations were undertaken at the Te Kauwhata Horticultural
Station.

Taumarunur.—Renovations, repairs, and additions were effected to one cottage.

Tauranga.—A laboratory building, together with sheep-yards and holding-pens, were built at the
Mamaku Experimental Farm.

Stratford—New dining and staff quarters were built at Flock House, Bulls.

Wellington.-—The new laboratory building at Wallaceville and a new dormitory block at Feilding
Agricultural College are approaching completion.

Nelson.—A  tobacco-redrying-plant bulldmg was completed at Motueka, and alterations and
maintenance repairs werce carried out at three buildings.

Christchurch.—Renovations and repairs were effected at three buildings.

Dunedin.—Repairs and renovations were undertaken at nine buildings.

Greymouth.—A cottage, storage shed, and milking-shed were built at Westport.

AR DEPARTMENT.

Auckland —At the Royal New Zealand Air Force Base, Hobsonville, two wings were added to
the single airmen’s barracks and the messing accommodation and kitchen were added to; twelve
bomb-stores, two large equipment stores, and a timber hangar were completed ; a Public Works office
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was built, and a commencement was made to ereet two additional equipment stores, a giard-house,
administration building, garages, standby-set house, aireraft-repair shop, and a seaplanc-hangar.  To
allow of building extensions three houses were shifted.  Two houses were moved from Whenuapai to
Hobsonville. At Mangere Acrodrome an anemometer mast and building were erected. At the
trans-Tasman Air Terminal administrative buildings, workshops, and a test-house were built. A radio
transmitting and receiving station was built at Hast Tamaki.

Tawranga.—A transmitting-station and implement-shed were crected at Tauranga Aerodrome,
and an anemomcter-house was built at Rotoruna.

Gisborne.—A radio recelving-station and a transmitting-station were completed at the Gisborne
Acrodrome, and an anemometer-house is 1 course of erection.

Stralford.—An acradio-station and an anemometer-house were built at the New Plymouth
Aerodrome.

Napier—A receiving-station and a cottage for the acradio operator were erceted.

Wellington.—At the Royal New Zealand Air Foree Station, Ohakea, the administration block and
the public-works office and depot were completed, the oflicers’” mess and quarters and the airmen’s
barracks are approaching completion, a standby set-house is in course of erection, and a commencement
was made with the ercetion of thirty-one residences. A radio receiving-station was built at Milsom
Acrodrome, Palmerston North,

Nelson.-—An aeradio-station was completed at the Nelson Airport. At Blenheim a commence-
ment was made with the erection of two timber hangars, airmen’s dormitories, officers’ and sergeants’
mess and  dormitories, airmen’s mess, institute, headquarters, navigation and education block,
workshops, main store, M.T. shed, lubricant and inflammable store, guardhouse, practice bomb store
and gas building, a building containing laundry, barber’s shop, tailor and cobbler shops, also a
ration store, latrines, sick-quarters, and a building for fire-tender and ambulances.

Christchurch.—Quarters were fitted up in McKenzie’s Building, Christchurch, for the R.N.Z.AF.
Training Squadron. At Wigram Acrodrome the following buildings were completed 1 Twenty-eight
single-unit and one double-unit residences, guardhouse, sick-quarters, airmen’s dormitory No. 5,
administrative building, water-tower, standby-set house, main store No. 1, ration store, P.W.D. offices,
store and garages, and alterations to workshops. The scrgeants’ mess, a temporary timber hangar,
instructional building, four car shelters, store No. 2, gas-chamber, officers’ mess and quarters, lubricant
and inflammable store are approaching completion, and a start has been made with an engine-test
house, hangars 3 and 4, and alterations to the airmen’s kitchen. A transmitting-station was built
at. Harewood Aerodrome.

Dunedin.— At Taieri Acrodrome an aeradio receiving-station and radio and marker beacon
buildings were built, and a temporary timber hangar is in course of erection.

Greygmouth.—A  radio transmitting-station and a receiving-station were built at Hokitika
Aerodrome, and a temporary wircless building was erected at Westport.

ArMyY DEPARTMENT.

Whangarei.-Renovations and repairs were cffected at two buildings.

Aucklond —Three additional magazines were built at the Ngaruawahia Mobilization Base,
alterations and renovations were carried out at Narrow Neck and the Artillery Yard, additions and
renovations were made at North Head, minor repairs were attended to at Motutapu Island, and
alterations and repairs were executed at six drill-halls.

Touranga.—The Defence Office at Te Puke was renovated.

Stratford.. -Repairs and renovations were cffected at two buildings.

Napier—Five buildings were repaired and renovated.

Wellington. —At Fort Dorset and Palmer Head searchlight emplacements, magazines, stores,
shelters, and an engine-room were constructed. At Trentham a lavatory block was built, a large
ordnance store is nearly finished, a timber-store in connection with the carpenters’ shop, and
extensions to an ordnance store are about half-finished.

Nelson. -Additions, renovations, and repairs were effected to two buildings.

Christchurch. A commencement was made with new forts at Godley Head and the fortifications
at Battery Point are nearly complete.  The crection of & new ordnance store was started at Burnham,
and the ordnance store mentioned in last year’s report was completed.  Four residences for officers
were also erected, and renovations and repairs were carried out at one building.

Dunedin.-—One building was altered and two were renovated and repaired.

Greymouth.— Repairs and renovations were made to three buildings.

FpucaTion DEPARTMENT.

W hangarei.—Painting renovations were attended to at the Whangarei Boys® High School.

Auckland.—Maintenance repairs and renovations were effected at four buildings.

Stratford—Extensive additions, consisting of new class-rooms, cookery-rooms, woodwork shops,
&e., are being made to the Technical High Sehools at Hawera and Stratford.

Nagrer—New class-rooms and laboratories were built at Dannevirke, and additions were made
to the Hastings High School.

Wellington.—The additions to the Feilding Technical High School were finished.

Nelson.—Additions to Marlborough College at Blenheim are in hand, a commencement was made
to creet a new Art Block at the Richmond Speecial School for Girls, renovations and repairs were
effected at three buildings, and maintenance at one building was attended to.

Christchurch— A motor-garage and tool-shed were built at the Burwood Girls’ Home, renovations
and repairs were effected at six buildings, alterations made to one, and additions made to three
buildings.
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Dunedin—A detached class-room is in course ol erection at the Otekatke Special School. Two
buildings were renovated and repaired.

Heavrn DEpARTMENT.

Whangarei.—-Renovations were made to one cotiage.

Auchkland —Maintenance and renovation of ten buildings were attended to and twenty portable
hutments were made for Maori tuberculosis patients.

Tawranga.~-Additions were made to the nurses’ cottage at Murapara.

(hisborne~—Twelve portable hutments were made for tuberculosis patients. Alterations and
renovations were effected at one building.

Strafford.—- A nurse’s cottage was built at Pipiriki, and office accommodation at New Plymouth
was transferred.

Wellington.—The new Dental Clinic 18 approaching completion.

Christchurch.~ The new Male Pavilion at the Queen Mary Hospital, Hanmer, is well on the way
to completion.  Renovations and repairs were cffected at two buildings, and additions and alterations
were made to one building.

Greymouth.—The annexe to the Nurses’ Home and the new medical and maternity wing at the
Greymouth Hospital were completed.

Dunedin.-Maintenance to the St. Helens Hospital, Invercargill, was attended to.

Jusrick DEPARTMENT.

Whangarei.—The ercction of the Whangarei Law Courts was commenced.  Additions and
renovations to three buildings were carried out.

Auckland.— At the Waikeria Borstal Institution improvements have been carricd out and a
commencement made to erect two residences. Repairs and renovations were effected to twelve
courthouses.

Taumarunui.— Three courthouses were repaired and renovated.

Tauwranga.—Alterations were made to one building and renovations carried out to another.

Gishborne.—Renovations and repairs were effected at one building.

Stratford.—Repairs and renovations were executed at nine buildings.

Naprer—Four buildings were renovated and repaired.

Wellington.-—Additions were made to one building.

Nelson.—The new courthouse at Blenheim was completed ; renovations and repairs were cffected
at six buildings. '

Christehurch.—-A new stafl cottage was built at Paparua Prison and a new store built at Addington
Reformatory, the old courthouse at Geraldine was fitted up as police offices.  Additions and alterations
were made to one building and repairs and renovations were carried out to five buildings.

Dunedin.— The new courthouse at Invercargiilis approaching completion and repairs and renovations
were effected at seven courthouses.

Greymmouth.——Acoustical correction was carried out at the Greymouth courthouse, a new courthouse
was erected at Wataroa, repairs were effected at Westport, and outhouses built at Reefton.

MrnTarn Hosprravs.

Avondale—~Repairs, renovations, and sundry alterations and additions were attended to.

Kingseat.-—A new hospital block, Medical Superintendent’s residence, mortuary, workshops, and
garages were completed ; villas 7 and 8 arc approaching completion, and a commencement has been
made with the erection of & Nurses” Ifome.

Tokarui-—A new slaughterhouse and boiling-down shed, Public Works Department store,
accommodation for workmen, and an apple-storage shed were built. Sundry alterations were effected,
and repairs and renovations gencrally carried out.

Porirua .~ An assistant Medical Officer’s residence was built and a new butchery and bakery erected.

Ngawhatu.—The Nurses’ Home is nearly finished, and a start was made to build threc male villas,
Renovations generally were attended to.

Sunnyside-—Repairs and renovations were made to one building, one was altered, and additions
made to two.

Seacliff —A new surgery and sick-bay were erected at F. 4 ward, and a new occupational block
and hairdressing saloon erccted. F. 3 wing was demolished, fire damage to F. 1 dining-room was made
good, and extensive renovations and repairs generally were carried out.

Hokitika.—Villas 4 and 7 are in course of ercction, villa 1 was renovated internally, villa 6 painted
externally, new piggery building was erccted, and general maintenance carried ouf.

NarioNar BroapcasTiNg AND COMMERCIAL BROADCASTING SERVICES.

Napier—The transmitting-station and a residence were erected and the studio fitted up at Napier.

Christchurch—TFor 3Y A, repairs and renovations were carried out at Gebbies’ Pass, a receiving-
station was built at Teddington, and the studio at Christchurch reconstructed. The original studios
for 3ZB were reconstructed.

Dunedin—The transmitting-station for Invercargill was completed, and studios fitted up in
Invercargill.

Greymouth.—The studio for 3ZR was fitted up at Greymouth.

Native DEPARTMENT.

Whangarei.—One hundred and thirty-nine houses, eleven huts, and thirty-two milk-sheds were
completed, sixty-nine houses, cightcen huts, and thirteen milk-sheds are in hand, the renovation of
eleven buildings was carried out and of ten buildings is in hand.
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Auckland. - Sixty-three cottages and seventeen huts were built.  New office accommodation was
fitted up at Hlamilton, and repairs and renovations clfected to the Maori Hostel, Auckland.

Towinarunue.-—"Twenty-two cottages were built, five are in course of crection, and repairs and
renovations were carried out to twelve cottages

Taurange.—One hundred and thirty-five cottages and two hundred and twenty-seven other
buildings were erccted, and fifty-two cottages and ten other buildings are in course of erection.

Gisborne.—Twenty-lour houses were built, s2x are in course of erection, one was repalred, three were
renovated, and three were altered.

Stratford.—Onc house was built.

Navy DEPARTMENT.

Auckland.—At the Naval Base, Devonport, No. 2 machme-shop was completed and No. 3 machine-
shop s in course of erection. A new wireless station and a fire-fighting-cquipment store were built,
and an aviation-spirit store 1s in course of erection. At Kauri 1’0111'( K9 store, oflice, laboratory, an
ammunition store, and a proof yard were built, and a water-tower is nearing (mnp]emon

Christchwrch.—Alterations and renovations were carried out to the R.N.V.R. Headquarters,
Christchurch.

Porice Drrarrment.

Whangarei.—Repairs and renovations were carried out to live buildings and additions and
renovations were effected at one building.

Auckland.— A new police-station and residence were built at Hllerslie, and a new police-station and
residence are under construction at Papakura.  General maintenance, renovations, and repairs were
effected at thirty-four buildings.

Tauwmarunui—~A new police-station was built at Manunui, and a combined police-station and
courthouse was erected at Tokaanu. A building was purchased at National Park and an office fitted
up.  Renovations and repairs were made to Hnoc buildings.

Tavwranga.~—A new residence was built at l\atllul,tl, and a new residence, office, &o., are being
crected at Whakatane.  Repairs and renovations were carried out at three buildings and alterations
made to one.

Gisborne.—Repairs and renovations were effected to three buildings, and additions and alterations
were carried out to three.

Str(tljbrd ——A new office and residence were crected at Manala, o new oflice block is in course of
erection at Waitara, and repairs and renovations were cffected at seven buildings.

Napier-- Renovations and repairs were made to six buildings.

Wellington.—The new police-station at Moera was completed, and the new police-station at
Palmerston North is approaching completion.

Nelson.—Renovations and repairs were attended to at ten buildings.

Christehurch.—New police-stations and residences weve erected at Linwood and Pleasant Point,
and a new garage built at Southbridge, twelve buildings were repaired and renovated, two were altered,
and two were added to.

Dunedin—New police-stations were erceted at St. Clair and Balelutha, and police-stations arc in
course of erection at Mosgiel, Roslyn, Oamaru, and Oturchua. Renovations and repairs were carried
out at thirty-two buildings.

Greymouth.—~A new police-station was built at Wataroa, and repairs and renovations were effected
at nine buildings and repairs made to seven buildings.

Post axvp TrLeeraPH Durarraeste.

Whangarei.—A new residence for the Postmaster at Okalhau was completed, and extensive
additions to the post-office are in hand. Alterations and additions were made to five buildings.

Auckland.—A commencement was made with the additions to the Chief Post-office, Auckland.
A commencement was made with the erection ol a Postmaster’s residence at Papakura, and an
automatic telephone-exchange at Avondale. Additions and alterations were carried out to seven
buildings, and repairs and renovations were effected at three buildings.

Tawmarunui.—Minor repairs and renovations were attended to.

Tauranga—New bachelors” quarters were built at Te Teko, and a new garage and line-store
crected at Whakatane. Renovations were made to three buildings, and additmn,s ma,d(s to two.

Gisborne——The crection of the new automatic telephone-exchange at Gishorne is about hall-
completed. Alterations were made to the Chief Post-oflice, (Ilhl)()llle, and renovations and repairs
were carried out at three buildings.

Straiford.—Ixtensive alterations and additions are being made to the post-ollice at Ohingaiti.

Napier—A new residence was built for the Postmaster ab Wairoa. Repairs and renovations were
effected at three buildings.

Wellington.—The additions to the Palmerston North post-office are approaching completion.
Additions and alterations were made to two buildings, and alterations and repairs carried out at one
building.

Nelson.—New garages and a lineman’s shed were built at Motueka, and alterations were made
to two buildings and repairs effected at one.

Chrisichurch.— New post-oflices at Belfast and Little River, a new Postmaster’s residence at Waiau,
new garage, store, and offices at Amberley, new telephone-exchange and new line-store and garages
at Geraldine were erected ; repairs and renovations were earried out at seven buildings, additions
made to three, and alterations effected at four huildings.

Dunedin—Sundry renovations and repairs were effected at the Chief Post-office, Dunedin, and
alterations made to accommodate State Departiments. Kxtensive alterations and additions to the
Oamaru Post-office were completed, the erection of the new post-office at Invercargill is well under
way, and a new residence was built at Poolburn. Repairs and renovations were effected at seven
buildings and additions made to two.

Greymouth.— Alterations, additions, renovations, and repairs were carried out to five buildings.
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SOCAL Sreuriry DrparrMenT.

Tawwmarunui.—Offices in leased premises were fitted up.

Tauranga.—Extensive alterations were made to the Royal Mail Building at Rotorua for oftice
accommodation, and alterations made to the Government Buildings at Tauranga for a similar purpose.

(lishorne—Alterations and renovations were carried out to leased premises for oflice accommodation.

Stratford.—Oflices were fitted up at Hawera, New Plymouth, Stratford, and Wanganui.

Wellington.—-A new building was ereeted in Aotea Quay to replace the structure destroyed by
fire in Aitken Street.  1In this connection a record was established for speed in creetion ;o start was
made on the 3rd February, 1939, the building was completed on the 27th  March, and was in
oceupation on the lst April, 1939.

Christchurch.—Alterations were made to three buildings for office accommodation.

Dunedin—Extensive alterations and additions were made to the old money-order office at
Oamaru, and an old disused building at Alexandra was altered and renovated for office accommodation.
Renovations and alterations were carried out at Invercargill, Gore, and Riverton.

Grreymouth.—Offices were fitted up at Greymouth, Westport, and Hokitika,

Tourisr ann PuBLiciTy DEPARTMENT.

Taumarunui— The kitchen and servery at The Chateau were remodelled.  Three small sheds
were built, and miscellancous repairs and renovations were attended to.

Tuuwranga—Extensive alterations and renovations were carried out at the main bath building,
Rotorua.

Dunedin.— A lighting-plant was installed in the Milford Sound Hostel, and minor alterations
elsewhere were carried out.

MrscrnLANEOUS.

W hangarei.~- Alterations, renovations, and repairs were carried out to four buildings for the
Marine Department, and renovations made to one butlding for the Forestry Departiment.

Auckland.~ The foundations and steel frame of the new departmental building in Jean Batten
Place were completed.  Additions were made to three bulldings, and six cottages were erected
Ellicott’s Block for the Lands Departiment.

Twranga.—Alterations and additions were made to four buildings, and sundry renovations and
repairs were attended to.

Gishorne~ Repairs and renovations were effected ot one building, and three buildings were
altered and added to.

Stralford.—A new Public Works Office and garage were huilt at Tathape.

Napier.—The new Government Building at Napier was completed, a plant depot and workshop
was built at Napier, and departmental buildings were erceted at Wairoa.

Wellington.—The Government Life Insurance Building is practically completed, the foundations
and steel framework of the new departmental block in Stout Street were completed, additions were made
to the Public Works Departiment building at Rongotai, the Customs Building was strengthened, the
plant depot at Hinemoa Street was completed, additions were made to the Motoorolowml Office at
Kelburn, and additions on the rool of Parliament Buildings are in course of erection. The te mporary
building in Aitken Street which was nearly finished was totally destroyed by fire on the 2nd February,
1939. ',l'wo residences were purchased for Ministers of the Crown. The old museum and sundry
residences in Sydney Street were demolished.  Alterations, renovations, and repairs were carried out
to eleven buildings and additions made to one.

Nelson.—The new Government Life Insurance Building at Nelson is approaching completion,
two cottages were built for the State Forest Service at Golden Downg, and kilns, store, glasshouses,
and sheds were conpleted at Riwaka for the Scientific and Industral Research J)op(utnlent. Repatrs
and renovations were effected at five buildings, alterations carried out at three, and maintenance
attended to at four buildings.

Christchurch.—A new building is being erected for the Wheat Research Institute.  Additions
were made to four buildings, renovations and repairs effected at twelve and alterations made to
one building. The erection of ** The Sign ol the Takahe ™ is proceeding steadily.

Dunedin—At Tairoa Head a new building is being built for a fog signal, and renovations and
repalrs were effected to the lighthouse and dwellings. The State Fire Insurance Building at
Invercargill was completed, the old Lands Department building at Dunedin was converted and
renovated for other l)op(u“rm(xnts Renovations and repairs were carried out at two buildings.

Greymoulh.—A  carpenters’ workshop and garage were built at Greymouth, renovations and
repairs were carried out at six buildings and alterations made to one.

Generally.—The progress of buildings generally has been handicapped by the shortage of skilled
tradesmen.  Much alteration work has been carried out in connection with extended accommodation
for other Departments.  The departmental workshops have been fully oceupied, and a great deal of
furniture has been made by outside firms for the Department. lIn connection with country
maintenance 1t has been difficult to get quotes owing to the amount of other work offering.

In conclusion, T wish to express my appreciation of the co-operation of the District Offices and the
continued loyalty and industry of the staff.

L have, &e.,

Joun T. Mamz, A.R.LLB.A.,

Government Architect.



I DL

APPENDIX D.

ANNUAL REPORT OF THE CHIEF BELECTRICAL ENGINEER.

Ter CHier Brecrrical KxciNngkr to the Hon. the Minisrer or Pubric Works.
SIR,—

[ beg to report on the position of the development of electric power in the Dominion for
the past year, as follows :—

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

1. Capital Outlay.
At the close of the year 1938-39 the total capital outlay was £9,264,384, representing assets in
operation, and £446,171, representing assets not in operation, giving a total capital outlay of £9,710,555,
and Table 1T gives an analysis of this amount.

2. Financial Results.

The total revenue for the year amounted to £1,127,132 and working-expenses £200,438, which
resulted in a gross profit of £926,694, cqual to o return of 10-06 per cent. on the average capital in
operation (£9,208,227).

After paying interest (£353,676), depreciation (£7,228), the departmental proportion of the
capital charges on King’s Wharf Station (£33,547) and cost of raising loans, &c., amounting to
£2,013, there was a net profit of £530,170.

Comparative figures for the year ending 3lst March, 1938, arc as follows : Revenue, £978,492 ;
working-expenses, £177,645 ; interest, £349,816 5 depreciation, £50,725 ; and King’s Wharf charges,
£37,693~with a nct profit of £360,662.

The accumulated Depreciation Reserve and Sinking Funds as at 31st March, 1939, amounted
to £1,783,971. Table I gives full particulars of finuncial results as well as other relevant statistical
information.

3. General.

The units generated and purchased totalled 935,237,791 for the system. Units actually sold
totalled 835,943,799 and anits used for station auxiliaries, &ec., totalled 7,997,884,

The balance of 91,296,108 units represents transmission and distribution losses amounting to
9-76 per cent. of the total output.

The maximum load on the system was 174,880 kW. and the annual load factor 61-05 per cent.  The
total connected load was 1,217,968 kW., and the demand factor or ratio of maximum load to connected
load was 14-36 per cent.

4. Construetion, Operation, and Maintenance.
A, HAMILTON DISTRICT.
(1) ConsrrucTION.
(#) POWER-STATIONS,

Arapuni—Work on the extensions under the control of the General Branch was brought to a
close in August, 1938, with the completion of a new blacksmith’s shop and approach road, and the
erection of precast panelling and lamp standards on the access road to the power-house. A concrete
float chamber and platform for the water-level recorder in the spillwvay was completed, and a 5-ton
stop-log gantry crane also was erccted.

The inclined lift was completed towards the end of the year.

The Stratford 110KkV. line and No. 5 line to Penrose were changed over to the outdoor steel
structure extensions in June, and the new Hdgecumbe 110V, line was connected up in January. A
temporary 50 kV. 0.C.B. has been mstalled to control supply to the new lidgecumbe line which is being
operated at 50 kV. pending the installation of 110 kV. equipment at Kdgecumbe,
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Horahora. A booster transformer was put into serviee on [T KV, sepply to the Cambridge arca
on 10th October.

(b) SUBSTATIONS.

Penrose A fourth 110/22 kV. {ransformer bank, of 30,000 kVA. capacity, was puf into service
on Tth April, 1938.  Fouwr 6666 kVA. transformers for the second wn('hmn()us condenser have been
dried out and placed in position 1 work is proceeding on the foundations for the new condenser,

Merz Price protective equipment was installed on the two 22/60 kV. transformer hanks in May.

Bombay.—Six new LI0OkV. O.C.B’s were put into service.

Seven new 1000 kVA transformers fitted with antomatic on-load, tap-changing equipment are
being made ready for the replacement of the existing b00 kVA transformers 50/11 kV. banks.

(arages were erected at four cottages.

Hamilton —Work is proceeding on the replacement of the existing 11 kV. switchgear by new ironelad
switchgear and metering equipment. A garage was ereeted at Cottage No. 2.

l'a/La/puna.~l‘he Q}&lh‘»lllg 0.C.B.s on the 11 kV. incoming and outgoing feeders were replaced
by new truck-type 0.C.B. s on 4th December, and two booster transformers were put into service on
20th March, 1939.

Henderson.—New truck-type 0.C.B.’s were installed in place of the existing O.C.B.’s on the 11 kV.
incoming and outgoing feeders on 8th April, 1939.  Garages were crected at three cottages.

Tahekeroa—Work has commenced on the installation “of booster transformer.

Mareretu—A B0 kV. lightning arrester fitted with surge counters was installed on 29th December,
and & booster transformer was put into service on 16th Apwl, 1939, A relief operator’s bach and o
communal garage were erected.

Maun ‘(/(l/,f(l,p(ﬂ&-——A new 11 kV. feeder was put into service in March, and o booster transformer
wax put into service on 23rd April, 1939, Two garages were erected. )

Kerepeehi—-A garage was erected for the relief operator, and a start was made on the installation
of a hooster transformer.

Weaikino—Work is in progress on the building of three new cottages. A new panel was crected
on the control board for the mounting of chdlUODd] relays for the P(L(‘,l().l 50 kV. line 0.C.B.

Wathou.—A booster transformer was installed on 9th March, 1939, A garage was built for the
operator.

Matamata.—A booster transformer was mstalled on 16th March, 1939

Te Awamulu and Hangatike--Two garages were erected at Te Awamutn, and two at Hangatiki.

Ngongotaha.—A new 50 kV. O.C.B. for the second 750 kVA. transformer bank, and two 11 kV.
earthing transformers from Kdgecumbe and Waiotaht were put tnto service on Ist September.  The
old carthing transformer is bmnn held as o spare. 'The switchroom has been extended to accommodate
the 11 kV. letC}wmr that is bvmn taken out of service at Hamilton.  T'wo garages and a relief operator’s
bach were erected.

Rotoiti.—An automatic reclosing, pole mounting, 6-6 kV. O.(LB., was installed in October.

Fdgecumbe.—A fourth 11 V. feeder O.C.B. was installed and put into service by the Bay of Plenty
Power Board on Ist August, when supply was commenced to the Whakatane Borough Couneil.

Waiotahi.—A third 11 kV. feeder 0.C.B. was installed by the Bay of Plenty Power Board in May,
1938, and is being held as a sparc. A lneman’s cottage and relief operator’s bach were completed
in Septcmber.

Ongarue—A new 2250 kVA. 110/11 kV. substation to supply the Taumarunui arca was completed
in April, 1939.

((J) TRANSMISSION AND DISTRIBUTION LINES.

Arapuni~Edgecumbe 110 kV. Line.-—Pole-erection was commenced in April, 1938, and construction
wag practically completed by the following April.  Jumpers were run to connect up the new line to the
old 50 kV. linc at Hamurana, and the Arapuni-Ilamurana section was put into service at 50 kV. on
92nd January to provide alternative means ol supply to Edgecumbe and Waiotahi substations.

Avapuwi—Penrose 110 kV. Tower-line No. 2.-—Route plans were completed, and tower-erection
was commenced in March, 1939. 1t is expected to have the line completed by the middle of next year

Penrose--Ilenderson 110 kV. Line—The proposed line was traversed and sectioned, a schedule
of towers was prepared, and railway and tidal water crossings and the joint use of towers by the
Department and the Auckland Power Board were investigated. A substation-site was selected at
Mount Roskill and a legal survey made.

Arap?m%Stratjbrd 110 kV. Line,
Depot in July.

Arapuma—Bunnythorpe LIOEV. Line (Ongarue—Ohakune Section).—A survey party was started
on the location of the proposed line in the rough bush country l)(twoen Pokaka and National Park
in March.

Maungatapere-Kaitwia 50 kV. Line—Survey-work was resumed in August. The pegging of
structure positions has been completed, and a start made on the cartage of poles to sites.  All poles
on hand at depots were sterilized with an oxy-acetylene flame. Substation-sites were selected at
Kaikohe and Kaitaia and legal surveys made.

Ongarue~Tauwmarunui 11 kV. Line—The construction of a double-circuit line was commenced in
November and was completed in April, 1939.

Tawmarunwi-Marunus 11 kV. Line.—Route plans were completed, and poles were carted to sites.
A start was made on the erection of poles in April, 1939.

Two new linemen’s cottages were completed at Tangarakau
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((I) WAIKATO RIVER POWER SURVEY.

Surveys and investigations were resumed in relation to further power schemes on the Watkato
River, particularly with regard to a proposed dat-site at Karapivo, near Cambridge, and a project
to install control gates at Taupo to control the flow of water into the Waikato River and also to increase
the storage-capacity of the lake,

Sub-surface investigations were made on the proposed site at Karapivo, gauges were installed at
selected. points of the river, and levelling was completed from Arapuni to Cambridge.  Work on the
Karapiro Scheme was taken over by the General Branch in November, and a survey party proceeded
to Taupo, where investigations are in progress in connection with a diversion channel in the vieinity
of the bridge and a dl\/(‘l\l()ll tunnel at Otaranga. A number of test bores have been drilled on each
site, and various sections of the river, and also low- -lying arcas at Tokaanu, have been traversed.
Proposed dam-sites were investigated (L( Ohakurt and Whakamaru also.

(2) OreRATION AND MAINTENANCE.
() POWER-STATIONS.

Arapuni--The four original gencrators became very dirty while construetion work on the power-
house extensions was in progress, but it was not practicable to shut down the units ﬁn‘ complete overhaul
until Nos. 7 and 8 units were available for service.  No. 4 unit was dismantled in April May before
the winter l()(Ldmg set in, and Nos. 3, 2, and | units were dismantled in turn in Hn‘ following summer.
The ventilating-slots on cach machine were found to be badl y blocked with dust deposits, and a group
of six-turn coils was found defective on No. 2 unit.  The turbine runner on No. | unit was replaced
by a reconditioned spare.

One of the transformers in an 11/110 kV. bank was damaged by a short cirenit between turns on
the L.T. winding in June, and both the 1.T. and H.T. windings were replaced.  Heavy deposits were
found on the windings, and an inspection of the other 11/110 kV. transformers showed that all but
one had similar heavy deposits on the windings.  This deposit has now been fairly definitely explained
as an exudation of excess varnish.

A total interruption to system supply was caused on 23rd April, 1938, by the breakdown of a
110 kV. 0.C.B. bushing. In addition, there were two 50 kV. C.T. bushing failures during the year.
The bushings and contacts on the or’igmal 110 kV. and 50 kV. 0.C.B.’s are being replaced by equipment
of u later type ; bushings have been replaced on five 110 kV. O.C.B.’s

The maximum load on the station was | 10,000 kW. and the output, for the year was 585,779,100
units.  Corresponding figures for the previous year were 93,200 kW. and 512,604,700 units.

Horahora.—An 11 kV C.T. failure occurred in August, a,nd a flashover on an 11 kV. 0.C.B. was
caused by a bird in January. The 11 kV. induction regulator was removed in September preparatory
to the installation of a booster transformer. Two HOkV. O.C.B. bushings were replaced following
low tests. One of these and another with a broken poreelain shell are being reconditioned.

Penrose Diesel Plant.— The plant was given a short maintenance run cach week and was put on
load for two days at the end of March.

(b) SUBSTATIONS.

Penrose—A 22 kV. single-core cable-hox broke down in June, and a flashover occurred inside
a O kV. O.C.B. in July. The original 110 kV. O.C.Bs on two banks were completely dismantled,
and the concrete pads were altered to take two new O.C.Bs. A defective 50 kV. strain insulator
and cleven eracked 110 kV. pillar insulators were replaced. A ll() kV. pillar insulator that broke
ofl when an isolating Iink was operated, and two other pillar insulators that were damaged by the
falling insulator were also replaced.

Bombay.—-The transformers in one 110/50 kV. bank were completely overhauled.  Six defective
110 kV. post insulators were replaced.  Alterations were made to No. 3 cottage.

Hawilton.. Two 110 kV. transformer bushings that were found defective by testing, and nine
cracked 110 kV. pillar insulators, were replaced.  Following fow tests on a number of bushings on
the four 110kV. line O0.C.B’s the O0.C.B.)s have been taken out of service pending further
Investigations.

Supply to Ruakura State Farm was taken over by the Central Waikato Electric-power Board
on 23rd December.

Takapuna.—The 5 kVA. local service transformer was replaced by a new 25 kVA. transformer
when the new 11 kV. 0.C.B.s were installed in December.  Four defective 50 kV. strain insulators
were replaced.

Henderson.—- No. 1 11 kV. incoming feeder O.C.B. was damaged by a flashover in June. A
transformer 50 kV. bushing broke down in September, and a flashover was caused by a cat on the
50 kV. structure in December.  Two four-unit strings and two f{ive-unit strings of insulators on the
50 kV. structure were replaced on account of defective units.

Tahekeroa.--A flashover on a 50 kV. 0.C.B. bushing was caused by lightning in September.

Marerctu~ Fatal injuries were received by a relief operator on 27th January when he made
accidental contact with the arcing horn of a 50 kV. O.C.B. bushing.

Kerepeehi.-~The ingulators on a 50 kV. hghtning arrester were replaced.

Waikino~-An 11 kV. CT. failed in October, and a broken hold-on cateh on a HOkV.
gectionalizing 0.C.B. caused a station outage in March. No. 2 b0 kV. 0.C.B
tripped in February, but nothing was found to account for the tripping.

Waihou.—A third overcurrent relay was installed on each of three 11 kV. outgoing feeder pancls.

Matamata.—The garage was altered to provide living-quarters for the relief operator,

bus
. on the incoming line
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Te Awamautu. The CT0s on the 11 KV, incoming feeder O.CUB. were replaced by reconditioned
C.TVs, and three defective B0 kV. insulators also were replaced.

Hangatiki- =Three defective 50 kV. insulators were replaced.

Ngongotaha.- The source of unusunal radio interference was traced to a bank of 50/6-6 kV.
transformers, and an investigation showed that a number of strands of the ILT. and L.T. leads in
one of the transformers had heen burned through. A 50 kV. transformer bushing was found
defective during testing, and was replaced.

Rotoiti.~ The original 100 kVA. three-phase H0/6-6 kV. transformer damaged by lightning on
17th February, 1933, was repaived and connected up in parallel with the existing 100 kVA. transformer
in May, 1939.

Fdgecumbe and Warotali.—The 50/5 CT.s on the 11 kV. incoming and metering 0.0.B.’s at each
substation were replaced by C.T.s of 100/5 ratio.

Maungatapere, Huntly, and Mamaku.—These substations gave satisfactory service throughout the
year.

11 kV. Substations.—-Metering equipment was installed on the 11 kV. side of the transformer at
the New Zealand Co-operative Duiry Co. substation at Frankton in October, when a new supply
contract came into force.

The other two 11 kV. substations at Mautapu and Grand junction gave satisfactory service
throughout the year.

General —Tests were carried out on all 110 kV. and 50 kV. bushings during the year.  Kach bushing
1s being fitted with o numbered metal plate for identification purposes.

(¢) TRANSMISSION AND DISTRIBUTION LINES.
() 110 LV.

Arapuni--Penrose—No trouble was experienced on the tower-line circuits, but on the wood-pole
line a pole was damaged by lightning in April, flashovers occurred between the 110 kV. line and the
sarth-wire during a storm in May, a defective 52 ft. pole broke off at the ground-line during a gale in
July, and a conductor came adrift from a string of insulators in September due to the shearing of a
cotter-pin on o suspension clamp.  The earth-wire was dismantled from a further 203 poles, but it
has yet to be removed from about fifty poles.

Arapuni-Stralford—A pole was shattered by lightning in July, and a flashover was caused by
lightning in December,

(i) 50 kV.

Penrose Takapuna.—~ A conductor was hurned through in July when a flashover occurred hetween
the 5O kV. line and the top carth-wire. Subsequently the top carth-wire was dismantled from a
further fifteen towers.

Henderson-Mawngatapere—Flashovers hetween the DO KV, line and the telephone-dine were
caused by a telephone insulator coming adrift from a span-breaker during a storm in August, and again
in January. An outage of approximately 19} hours occurred during exceptionally stormy weather
in September, when a pole and two strings of suspension insulators in an inaccessible position on an
exposed hill-top were shattered by lightning.  Difficulty in locating the fault at night, and difliculty
in transporting material to the site and in effeeting repairs in the face of winds of strong-gale foree,
together with heavy rain, all contributed to the time required to restore the line to service.

Bombay Kerepeehi— Lightning caused a flashover on four poles in April and on one pole in
September, hut no material damage was done. Two conductors were burned through by a flashover
aused by a bush fire in hilly country in March.

W ailino-Aoangatete. ~Flashovers occurred between the 50 kV. line and the telephone-line during
a storm in May, and a 42 {1, pole was damaged by a serab fire in February.

Horahora-Matamala.— The tops of tower stubs were treated with a rust-preventative, and
corroded tower members were strengthened.

Horahora Hamilton and Mystery Creek-- Te Awamutu.~-A number of poles fitted with earth
guards were converted to flat-top type having double crossarms, and insulators, to enable the carths
to be dispensed with.

Te Awamat — Hangulthi— Owtages were caused by a flashover between the 50 kV. line and the
telephone-line during a storm in August, and by a broken conductor in December,

Arapuni -Ngongolaha. -An outage occurred in April, but nothing was found to account for it.
An insulator on an A.B.S. was shattered by lightning in December.

Ngongotaha—Edgecumbe —-A conductor was burned through by a flashover on the take-oft structure
at Rotoiti in April, caused by a broken binder, and an outage was caused by a broken conductor
in January.

Edgecumbe-Waiolahi—The line was fouled by a haystacker in January.

Kerepeehi-Waikino,  Matamata—Pueroa,  Hamilton=Huntly, — Arapuni-Horahora, — Arapuni-
Edgecumbe.—No trouble was expericneced on any of these lines during the year.

(i) I1kV.

Horahora North and South Feeders. -Outages were caused in July by a flashover on an 11 kV.
metering C.T. at Leamington due to a rat, and a flashover on an A.B.S. at Leamington when the A.B.S.
wag opened ;  in September by the breakdown of an 1l kV. pin insulator; and in November by a
cross-arm heing set alight and burned through due to a defective insulator.
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Waikino-Waihi- -A number of corroded steel-tower members were replaced by reconditioned
parts.

Arapueni Village. - Five new 30 ft. poles weve erveeted for service lines.

Grand Junction Tap and Hanallon-Frankion.--These Tines gave satisfactory service  throughout
the year.

(iv) General.

Maintenance. -~Routine patrol and maintenance work was carried out on the various lines and
access tracks, live-line testing of insulators was carried out on the 110 kV. and 50 kV. lines, polex were
tested by boring, and grub-holes in poles were cleaned out and filled with compound.

Insulator Replacements. - The results of live-line testing are as follows :

- 110 kV, Units,) 50 kV. Units. 50 kV. Pin,

Number tested .. . .. .. 49,065 11,393 | 13,302
Number defective by fost . .. . ce 1 .. 187
Number defective by inspection . .. .. 2 8 34

Total number tested, 74,310 ; total number defective, 232 ;  percentage defective, 0-312.

Of the 221 defective 50 kV. pin insulators all but four were part of shipments of two makes
purchased in 1920 and 1924-25 vespectively, and which are being replaced whenever opportunity
permits.  Twenty-seven defective B0 kV. pin imsulators were replaced with the use of live-line tools.

T addition to the insulators listed above, twelve cracked pin insulators and one that failed in
service were replaced on 11T KV, Tines,

Pole Replucements. ~Fifty-two defective poles consisting of twenty 52 ft., one 50 ft., once 45 ft.,
sixteen 42 {t., three 38 ft., and eleven 25 ft. poles were veplaced.  Of this number, twenty-one 1.B.
and fifteen M.AH. poles had decayed heartwood, five LB, and five M.ATL ]mles had decayed or
extensive knot-holes, three silver-pine poles were damaged by five, two LB, poles were shattered by
lightning, and one 1.B. pole wax replaced on uccount of slitnmess.

(d) vrsTINeG.

In addition to the routine testing of imstruments, meters, relays insulators, &c., installation tests
were made on new equipment at Arapuni, Horahora, Penrvose, Bombay, Henderson, Takapuna,
Mareretu, Maungatapere, Waihou, Matamata, Ngongotaha, and Rotoiti, and a preliminary test was
made on the on-load tap changing transformers and umtml gear for Ongarue.  Tests were made on
all 110 kV. and 50 kV. bushings, and cheek tests were m(l‘(lu on a number of bushings with the
Schering Bridge.

Work carried out at Arapuni included current-meter and salt-efficicncy tests on No. 7 turhine ;
tests for speed of response of regulators, and open and short-cireuit characteristies of Nos. 7 and 8
generators 1 and pressure tests on No. 2 gencrator windings after the completion of repairs.

() GENERAL.

System Operation.. For normal operation Arapuni Power Station was run continuously in parallel
with the ]Vlnngnhm)—fWn,ikarom(m,na system.  Assistance was given by Horahora Power Stasion for one
load shift daily five days a week, with the exception of holld ays, until 9th January, when the
running-time was inereased to one load shift every day to improve voltage regulution on the Wuihou
line.

Owing to lack of rain Arapuni was called on to give a (()llHId(‘I‘dl)ly increased supply over the
Stratford hno in February to assist the southern stations in conserving water, and Horahora running-
time was imereased to twelve load shifts a week on 2nd February, and to continuous operation
on bth Apnl. '

The Penrose Diesel plant was put on load for two days in March, and King’s Whar( steam-station
was put on load on bth April and has contimued to operate as required by Arvapuni. - The heavy
loading on Arapuni, together with a decreased flow in the Waikato River, resulted in the level of
water in the headrace at Arapuni being below the spillway crest for several weeks.

Assistance has been given to MeLaren’s Falls supplying Tauranga Borough Council on five to
seven days a week, ax required, since July, 1938.

Load.— The units generated at Arapuni, Horahora, and Penrose totalled 607,263,950, an inercase
of 10:8 per cent. over the total output in the previous year.  Units actually sold (within the district)
totalled 450,205,766 ; net supply to the southern system totalled 105,713,550 units ;  and units used
by auxiliaries totalled 3,370,020.  The balance of 47,974,611 units represents transmission and
distribution losses amounting to 7-90 per cent. of the total output.

The maximum load on tlm generating-plants was 120,000 kW, compared with 96,856 kW. in the
previous year, and the maximum load excluding supply to the southern system was 100,920 kW,
compared with 84,140 kW. in the previous year. The average load factor was 57-77 per cent.

The total connected load increased from H00,795 kW, ‘m HOK,707 kW., and the demand factor or
ratio of maximum load to connected load, excluding supply to the southern system, was 16-86 per cent.,
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Troubles on Departinent’s System.—The following table gives an analysis of troubles on the
Department’s System for the last three years -

Year ending 31st March,

Description. ‘
1T 103, 1939.
_ N P — S — I PR
6-6 or 11 kV. lines—
(1) Defects . .. . .. .. . .. 1 3
(2) External causes . .. .. .. .. 1 3
33, 50, or 66 kV. lines—
(3) Defccts .. .. .. .. .. . 3 5 10
(4) External causes .. .. . .. .. 4 2 3
110 kV. lines—
(5) Defects .. .. .. .. .. .. .. .. 3
(6) External causes . . .. . . 3 . ..
(7) Lightning .. .. .. .. 20 11 6
(8) Storms, nature of trouble not discovered . . . .. 1 2 ..
(9) b, 6-6, 11, or 22 kV. apparatus 8 i2 6
(10) 33, 50, or 66 kV. apparatus 3 6 8
(11) 110 kV. apparatus ] 3 2
(12) Generators or synchronous motors 1
(13) Relays . .. 1
(14) Control circuits ‘and batteries 3 . ..
(15) Operation: Mistakes 4 3 8
(16) Operation: Accidents .. 2 3 2
(17) Other causes 1 4
(18) Cause unknown 2 2
Totals .. .. . .. .. .. b6 51 59

Circuit miles of transmission lines in operation : 11 kV., 7Ti-14; 33 kV., Nil.; 50 kV., 431:36 ;
66 kV., nil; 110 kV., 491-92,

Number of substations in service: 11 kV., 3; 33 kV., nil; 50 kV., I7; 66 kV. nil;
110 kV., 3.

Number of consumers: Bulk, 12; wholesale, 5.

B. PALMERSTON NORTH DISTRICT.

1. CONSTRUCTTON.
(¢) POWER-STATIONS.

Mangahao Power-house and Headworks—During the year six new cottages with garages, one five
stall, one two-stall, and two single garages, and a new hoat-house at No. 1 dam were crected.

A site for cottages at No. 1 dam was investigated.

Two three-phase 11/11 kV. auto-transformers with auto tap-changing cquipment have been
ordered to replace induction regulators at present supplying the Horowhenua Klectric-power board.

Waikaremoana Power-house and Headworks—New buildings crected during the year were as
follows : 6 garages and 1 single men’s quarters.

Work has commenced on the ercetion of a new social-hall and on a departmental stable.

The pipe-line for No. 3 unit was completed, and the erection of this unit is nearing completion.

A substation was designied for the lower development at Piripaua, and erection has commenced.

Air-conditioning equipment was installed to condition the air-supply to the control-room.

At Piripaua five cottages with garages were erected.

Tenders have been called for a 10,000 kVA. 110/50 kV. transformer bank as an alternative supply
for the Gishorne—Wairoa line, and for a 1,000 kVA. 110/11 kV. transformer bank with 11 kV. structure
to supply the lower development and all existing 11 kV. load.

(h) SUBSTATIONS.

Bunngthorpe—The necessary inerease in transformer capacity has been investigated, and orders
placed for two ‘rhrw—phas‘o 7,500 kVA. tap-changing-on-load banks with one spare single-phase unit.,

Dannevirke.—Two new bays of steelwork have heen ordered for the Woodville-Napier line
duplication. Two. private garages were built for Nos. 2 and 3 cottages.

(/isborne.—At this substation one cottage, three single garages, and a single men’s quarters were
crected during the year.

A new distribution board was installed.
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Hawera—Special voltage relays were fitted to the 11 kV. switchgear.

One two-stall and three single garages were erected.

Khandallah—The new 110 kV. bay was erected, and the 20,000 kVA. bank has arrived and is
practically ready for service. The existing 11 kV. switch and operating gear was replaced by new
apparatus of larger rupturing capacity.

Mangamaire—The erection of one cottage and one two-stall and four single garages is almost
completed.

The ground has been levelled in preparation for addition to the existing steelwork for the second
transformer bank.

Marton.—Preparations are in hand for the replacement of the existing transformer bank by one
ex-Bunnythorpe and replacement of existing 110 kV, switchgear.

Masterion.—One cottage with single garage s under construction, and two single garages have
been built.

Switchgear and steelwork necessary for the Khandallah-Masterton line take-off has arrived and
work of ercction 1s proceeding.

Melling ~-110 kV. switchgear and steelwork for the Khandallah-Masterton line have been erected.

A single men’s quarters were built.

Napier.—Construction consists of the building of one cottage with a garage and four single
garages.

New Plymouth—Arrangements for the new substation building are in hand.

A new transformer bank of 7,000 kVA. has been ordered.

Opunake-Te Kiri.-Contour plans and levels for this substation are being prepared.

Paraparauwmu.-—One two-stall private garage was erected.

Stratford —Tenders have been called for a 10,000 kVA. 110/60 kV. and a 5,000 kVA. 50/33 kV.
bank to replace the existing transformers.  Requirements of new steelwork and switchgear were
investigated.

One three stall garage and a tool-shed were constructed.

Taihape.~The site for this substation has been fixed at a point one mile and a half south by road
from Mataroa Railway-station.

Waipawa.~—Three single garages were crected.

A new service board was completed and wired.  Drainage of substation land was attended to and
old P.T. pads removed.

A confract has been let for new 110 kV. switchgear for the Woodville -Napier line duplication.

Wanganui.—Four private garages were completed and additional field draing were laid. A well-
pump was installed, water-tank and stand erceted, and pipes were laid, these arrangements completing
the new water-supply to cottages.

Wooduwille.- Two single garages were erected.

A new control-room has been built and 1 being wired.

Arrangements have been made with the Dannevirke Klectric-power Board for the Departnient
to give a sccond point of supply at Woodville.

(¢) PATROL DETOTS.

Akatarawa.—Two cottages, single men’s quarters, and one two-stall private and one two-stall
oflicial garages have been almost completed.

Kotemaori.—Two cottages, single men’s quarters, and two single private and one two-stall official
garages are under construction.

Ruakituri.——Two cottages, single men’s quarters, one stable, and two single private and one two-
stall oflicial garages are under construction.

(d) TRANSMISSION LINES.
(@) 110 kV. Lines.

Khandallah -Masterton.-—Construction work on this Tine has started. The steelwork has been
delivered and up to Ist July, 1939, 83 towers have been erected. Contracts have heen let for the
crection of poles for the telephone-line.

Woodwille- - Napier Duplication.—Survey is now completed and all field plans have been drawn.
Preparation is heing made to call tenders for pole-crection on the Nupier-Waipawa section.

Straiford-Te Kiri~-Seventeen miles of this line have now been surveyed, leaving three miles
to complete this work.

Bunmythorpe-Ongarue.—Survey of this line hag started.  One party has fixed detailed location
from Ongarue to National Park and is now working in the bush section at Mrua and Pokaka, and
another party is quartered at Mangaonoho, near Hunterville,

Tuwi-Piripaua. -Survey is complete and plans have been drawn.

(ity 11 kV. Lines.

Tuai-Piripaua.—This line and a telepone-line have been erected.
Piripauc—Waihi—This line, for supply of power to scttlers in the Waikaretahcke Valley, has heen
surveyed and drawings arc being prepared.

6—D. 1.
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(1it) 400 Volt Lines.

Luai~Onepoto.-—A two-pliase line was rvun from the surge chamber to the power-house for
pipe-line and street lighting.

Tuar Village.—-Both service and street-lighting lines have heen extended.

Lower Development Camp 1.—The line to the camp has been completed, and house-servicing and
strect-lighting is proceeding.

Lower Dewvelopment Camp 2—1In the course of crection.

Kaitawa Covdrol Line.—Iixtra cable was run from the surge chamber to the weir.

Mangaore Village.—Y¥xtensions have heen made to the service lines and street-lighting of this
village.

(¢) GENERAL.

Accommodation.—In general, building-construction ag carried out during the year comprised
work in garages as complementary to tlw various stafl houses built the previous year.

Land is bonm leased for single men’s quarters at Wairoa, and a site has been investigated for
cottages at No. 1 dam, Ma.n;:u]mo.

Palmerston North.-—A two-stall private garage was huilt for the depurtmental cottages in Cuba
Street.

2. OI'ERATIONIANI) MAINTENANCE.

(¢) POWER-STATIONS,
W atkaremoana.

. Headworks.—Two periods of flooding occurred in the early part of the year, and high-lake levels
persisted until the rainy season in July, when the level reached 2024-2 —the highest level recorded
since 1922, when the recording of levels was first commenced.

The rainfall for the year Iowls‘rored at ()nopoto wag 99-73 in. and the evaporation 40-33 in.

During the period of high Take-lovels 2 (t. of the timber bulkheads at the Kaitawa spillway were
removed for the entire 100 H,. and were replaced later when the river flow decreased.

Trouble was experienced due to driftwood, buto was overcome by placing an extra net of 2 in.
mesh across the tunnel entrance.

The integrating meter for measuring waste water over the Kaitawa weir was replaced during the
year.

No. 3 surge-chamber gate was overhauled and painted in preparation for use on the new pipe-line.

Power-house.—-The cooling water header boxes were replaced on all the main transformers, and
two 6,666 kVA. and two of the main B0 kV. transformers were completely overhauled.

Overhaul of all 110 kV. bushings and current transformer bushings is proceeding,

Explosion vents were fitted to all transformers.

The erection of new 400 volt switchgear, which replaced the original equipment, was completed,
and new exciters were installed on Nos. 4 and 5 auxiliary machines.

Reliability of Generaling-units.——The operation of the main generating-units at Tuai was
satisfactory throughout the year. Minor trouble was experienced for a short period due to driftwood
entering the 111rbmcx during the flood period and affecting the balance of the machines.

Mangahao.

Headworks—No serious floods occurred during the year, but heavy rain on several occasions
brought down minor slips which necessitated a certain amount of work in keeping access roads clear.

The total rainfall recorded at No. | dam was 144+47 | in., rain being recorded on 221 days.  Rainfall
recorded at other points for the year was No. 2 dam, 129-68 in. ; No. 3 dami, 98:06 in. ; and at the
power-station 48:50 in.  The total amount of surplus water recorded at No. 2 dam was 8,879,000,000
cubic feet.

General repalrs of huildings and painting and maintenance of all apparatus has been carried out,

Check Survey of Sedimentation : Upper Mangahao Basin.—This was carried out in February while
the lake was at a low level.

A previous cheek was made in 1935 for the 1933-36 period, but since this investigation intensive
storms and record floods in 1936 and 1937 have occurred, uprooting considerable areas of forest in the
Mangahao watershed, and materially inereasing the 10L.Ll deposits.

Results show that this basin will be dppﬂ,)klrrl(l,t(,ly half full in 1947 if the average rate of
sedimentation over the last six years is maintained in the next eight.

Power-house.—Operation of all equipment in the power-station has heen satisfactory during the
year.
Following tests on all 110 kV. bushings, one bushing was removed from the Wellington West line
0.C.B. and forwarded to Bunnythorpe for reconditioning.

New T1kV. switchgear of increased rupturing-capacity, which is to replace the original switchgear,
arrived at the end of the year, and o start has been made on the installation of this equipment.

The ship telegraph signalling-system was dismantled in preparation for the instailation of a
lond-talking telephone system for communication between the control-room and other pirts of the
station lunldmg.

Reconstruction prior to rewiring of the main control board was completed.

All generator reactances were cleaned out and new breathers fitted.  Two transformers of the
main 110/11 kV. banks were overhauled.
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LRetiability of Generating-units.—-The operation of the main generating-units al Mangsorve was
salislicetory throughout the year, and the records of reliability ax compiled for previous year’s
have been kept up to date.

{0) SUBSTATIONS.

Bunnythorpe.—Operation was satisfactory throughout the year.

During the year several oracked post insulators were changed.

The automatic-telephone-exchange equipment was overhauled.

Dannevirke.—One interruption of importance occurred on the 12th November, when an earthquake
release clamp pulled off in o heavy gale.

A general renovation and painting of buildings was completed during the year.

tlisborne-—This substation gave satisfactory operation during the year.

400 volt, and telephone-line renewal work was carried out and a new distribution board installed.

Tawera-—In December a fault on Power Board bus-bars due to lightning caused an interruption,
during which the main 11 kV. switch was cleaned out.

Khandailuh—Modifications were made to the 11 kV. switchgear.  An adjustable platfornt truck
wis made for the handling of potential transformers of various sizes. Burning was found in the
amortisseur windings of the synchronous condenser and repaired.

Mangamaire—Operation was sutisfactory throughout the year.

In November a change over was made from No. 2 to No. | bank, when all No. 2 switchgear was
overhauled. One 110 kV. 0.C.B. bushing was replaced.

Musterton.—In November a flashover on an 11 kV. bushing to conservator tank occurred. One
WP and one TUT. bushing were replaced,  Taps on the transformers have been altered and are now
in Lhe position for maximum volts.

Marton.---One interruption occurred during the year, when a JL'T. fuse blew on the 29th June due
to the mability of the station battery to trip the 11 kV. switehgear.  The battery was replaced. A new
traverser truek was recelved.

Melling—This substation gave satisfuctory service during the year.

Nagpier. -An ovethaul of several transformers wag made.  Several cracked post insulators were
replaced.

New Plymouth--Operation at this substation was satisfactory during the year.

Metering was altered to meet conditions of the new power contract with the New Plymouth
Borough Couneil.

Okato and Opunake—Both substations were regularly inspected and gave satisfactory operation,
In April faulty operation of reclosing-gear occurred, and was found to be due to reclosing relay
resetiiing too soon.

Lapaparavmu-—This substation gave satisfactory service during the year.

Stratford.—-A fault occurred in February in the condenser main switch cubicle due to a mouse.

All transformers and switchgear have been seraped and painted. Special carth-leakage relays
were [itted.  The Merz-Price potential transformers in the synchronous condenser switchgear were
replaced. A ringing repeater has been installed on the high-tension telephone,

Wuwrpawa.—A new local service hoard was fitted up and put into serviee, and 0.C.B.s have been
overhauled.

Wuiron.-——During the past year transformers were overhauled. A new 11 kV. bus was installed.

Weenganui.—This substation gave satisfactory performance during the year.

Woodville.—One fault ocourred during July on an AB.S. and was repaired.  Four post insulators
were replaced.

() TRANSMISSION-LINES.
(i) 110 V.

Munyahao-Khandallah - Duplicate  Lines.—Throughout the year a pole-to-pole inspection and
overhaul was carried out ; w numhber of ingulator units were changed.

In Movember a complete shutdown took place when an acroplane damaged both cast and west
lines, and in January a special patrol and cleaning were carried out when salt spray trouble caused
serious interraption to supply.  Arrangements have been made to reinsulate the west line, Mangahao-
Packakariki, to endeavour to overcome the salt trouble.

On the telephone-line a general overhaul and rewiring was carried out,  Between Mangaore and
Qtuki River the line was rewired with No. 6 copperweld on the twist system. This will eventuully
Iie carried on to Paekakariki, so that the whole line will then be copperweld.

Four interruptions on the telephone-line during the year were due to break on a transposition
near Orchard, broken wires at Horokiwi and Brandon Hut, and o faulty transposition near Manakau.

Khondallah—-Melling.—This line gave satisfactory service during the year.

Mangahao-Bunvythorpe Duplicate Line.—This line operated satisfactorily.

A pole-to-pole inspection and overhaul was carried out, and pole-capping was completed. A
deviation was made in the line at the main North Trunk Railway line by Palmerston North.,  Further
work was done on the Manawatu River protection groynes,

A general overbaul and rewiring of the telephone-line was carried out, cadmium copper (with cork
dampers) replacing copperweld on the Manawatu River-Bunnythorpe scetion.

Bunwythorpe--Marton—Wanganui.~—This  line gave satisfactory serviee throughout the year.
An overhaul was completed from last year and the fitting of ©“ Armour rods ” to all suspension elamps
finished. Protective work was done at the Oroua River crossing.

Telephone Line: Three faults occurred, two from broken crossarms near Bonny and the other
froni slack wires at Marton twisting.

Work on the line for the year included a general overhaul and retensioning of wires.

6%
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Wanganwi—Hawera Stralford. - The reliability  of this line for the year was good. Some guv
fenees were erected and a cage was completed at Tangahoe River,

Ifaults on the folophmw were as follows © A faulty switeh at Maxwell’s hut, o broker binder and a
broken insalator at Tangarahaa hut, a broken wire between Patea and Waverley, and wires twisting
between Dawes and W‘Lvmla_y due to an msulator becoming free.

The line was overhauled in the Hawera section.

Stralford -LPohokura. - One fanlt oceurred in this line in a heavy north-west gale.

A pole-to-pole mspection was carvied out between Stratford and Quarry Road.

Four faults oceurred on the telephone-line - two during a storm on the 9th August, one in Pohokura
hut, and the other when wires twisted between Stratford and Tahora.

Buanythorpe -Woodville. - General patrel work was carried out, and the line gave satisfactory
service during the year.

One inte rlummn occurred on the telephione-line when wires became twisted at Summit hut.

Woodville~Mastertoir.  This line also gave satisfactory service during the year. A pole-to-pole
mspection was completed, and a general overhaul 1s proceeding.  Defective nsulators were changed.

Arrangements have heen made to reimsulate part of this line with imsuiators of higher form-factor
to prevent trouble with salt. At the same time vibration dampers will be installed.

Telephone line : No interruptions from line failures occurred during the year. A general overhaul
18 being done—mportions of copperweld and copper sleeve jomnts are being cut out. A new combined
section of telephone and [T kV. Power Board lne is now in service.  (alvanized-iron wire was used,

Napier-Waikaremoona Duplicate Line. . Satisfactory service was obtained from this Tine,  Little
damage was done to ik from the floods of fast April,

Investigations were carried out to determine the suitability of festoon dampers for redueing Iine
vibrations.

The telephone-line suffered considerably froni the floods —three poles were washed away at the
LEsk River. During the vear two faults ocourred at Kotemaori and two from branch lines at Pibanw
and Putere.  The hine was deviated to avoid blue-gum plantation at tower 186,

Woodwille-Dainevivke-Waipawa Napier. = This  line  operated  satisfactorily  throughout the
year. A pole-to-pole insbection s hemng carried out and poles capped.  Several defective mmsulators
in the Dannevirke-Waipawa seetion were replaced.  An overhanl of the telephone-line is also being
done.

Interruptions on the line were due to faults as follows : A Joint pulling out in a gale, Woodville
gection ; an insulator coming oft near Matamau and wires confacting ; line down with snow near
Kopua ; wires twisted between Dannevirke and Taradale.

(1) 80 kV. Lines.

Stratford—New Plymouth.—One fanlt occurred from a broken binder and  was vepaired.  Besides
general patrol, work has congsisted of the installation of guy msulators and lences.

There was one fault on the telephone-line from a broken wire.

Waikaremoanu-Gishorne-- A heavy gale m August caused much damage to this line, binders and
guys bemng pulled loose, fifteen msulators were chipped, and poles were Dlown over.  An insulator
hecame unhooked, the crossarm was burnt off, and the pole top damaged.

Two other interruptions occurred during the year when an east line conductor eame adrift, the
insulator top being chipped off, and when an wsulator was shattered by lightning in Tebruary.

Three interruptions ocourred on the telephone-line.

Waikaremoana—Wairow.—This line gave satisfactory service during the year.  The Hoods of April
fortunately caused little damage to the line. A deviation was made at Piripaua to avoid the canal
at the new power-station. Twenty-three poles were fitted with 12 ft. crossarms by the ™ hive-line ”
gang.

(i11) Distrebulron.

11 kV. Lines—All lines gave satislactory serviee throughout the year. An overhaul was made
of the Lake House line at Tual

33 kV.— The Mangaore-Arapett and Arapeti-No. 1 dam lines also operated satisfactorily during
the year.

400 Volt—Lines at both Mangaore and Tual gave satisfactory service, and have been extended.

(v) General.

(1) Lightning Siorms.- Sixteen lightning storms were reported during the year, and etght of these
caused disturbances on the system, Five of these caused flashovers. No.o 8 O.C.B. Stratford opened
up twice on carth leakage front storms north of Ongarue, and at Roakituei lightning caused No. 8 0.C.1.
Tuai and Gisborne 11 kV. switch to open,

(2) Special Maintenance- The * live-line” gang was encamped for the major portion of the
year at Bunnythorpe. During that time and carly in the year the overhaul of the Bunnythorpe-
Wanganui and Bunnythorpe-Woodville Tines was completed, and then an overhaul was mace of the
Manawatu River-Bunnythorpe secetion of the main ]m(\ and telephone-fine and of the Bunnythorpe -
Wanganui telephone-line.  Other work consisted of impr‘nvv'nwnm to the Manawatu and Oroua River
pm’rv(hon groynes, deviations to the main line at the Palmerston North ratlway crossing and between
Campbell’s hut and the Manawatu River, and finally help was given to the cleaning of structures ab
Bunnythorpe, Woodville, Dannevirke, and Waipawa Sub-stations.  In November the gang was
shifted for construction work on the Khandallab-Masterton hine.

The other special-maintenance gang, located at Mangaore, has confined its work to the
Khandallah-Mangahao and a portion of Mangahao-Bunnythorpe lines.  The reconditioning of both
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telephone-lines has been the major work of the year, whilst work in the respect of checking poles for
weights, guys, nspection of conductors, and the changing of insulators has been done on the
Khandallah-Mangaore line. This gang has now been transferred to the construction of Khandallah—
Masterton line.

(3) Khandallah High-tension Testing-set.~-The usual retests were made of insulators found defective
by live-line testing.  In addition, porosity, puncture, and fHashover tests were made of sample
insulator units, porosity tests of Post and Telegraph insulators, flashover tests for special strain
msulators, and comparison fiests were made on two types of insulators.

) 1/ Insudator Deterioration. Tive-line to sting of all insulators in service was carried out during
the year, with the following results :—

|
— ‘ Pin. Strain, Suspension,
| ‘
- 1
Total number tested— |
110 kV. .. . . . . . . 22,015 90,016
50 kV. R 0 1 T 1,812 1,194
Number defeetive— | |
110 kV. } | 32 316
50 kV. i, | 20 . .
Percentage defeetive—- |
110 kV. | .. ‘ - 1396 0-384
50 kV. | 0eB90 | .
| i
Total 110 and 50 kV. strain and suspension units tested .. ..o 15,93
Total defective .. .. .. .. .. .. .. 378
Pereentage defective .. .. .. .. .. .. 0-326

() COMMUNICATION SYSTEM.

The high-tension telephone equaipawent ab the power-station and sunstations was periodically
tested and lnb[)ected by the testing departnient.

Most of the apparatus for the signalling-system at Mangahao Power-station has been delivered.
The double-channel amplifier was satisfactorily tested in the testing laboratory.  The question of
obtaining seasoned timber for the new controi-room desk-table will probably cause some delay in
completing the final installation, involving the above signalling-system, changeover of radio receivers,
and telep|mm\,—exuh.J,ng(m

A ring selector was added to the high-tension code exchange at Mangahao Power-station.

An analysis of operation of the radio-telephone channel between Mangahao and Tuai was
incorporated in a report to the Post and Telegraph Department concerning the suggested provision
of an additional wave-length to cover the short day-time period during which reception is crratie,
Generally, the operation of the radiophone channel has been satisfactory.

(€) TESTING,

Maintenance tests were carried out on all departmental revenue and statistical demand metering-
equipment, indicating and graphic instruments, [10 kV.-50 kV.-11 kV. relays, batteries, and
charging cquipment, &(, , at the two power- _stations and eighteen substations.

Pr]or to taking over 11 kV. switchgear at substations, m.untunancc tests were made on Power
Board relays and panel cquipnent at Mulhng, Dannevirke, Waipawa, Mangamaire, Paraparaumu,
Gishorne, and Hawera.

A considerable amount of repair and electrical testing-work, involving recoverable charges, was
carried out for the outside supply authorities and others.

Miscellancous testing-apparatus has been manufactured locally to facilitate testing-work generally.

Acceptance and installation tests were made on new equipment prior to being connected into
service at the power-stations and substations.

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 7 stick tests were made
on practically all of the systera 110 kV. and 50 kV. bushings. Kight doubtful bushings were removed
from service for overhaul.

The question of replacenient relays las received consideration, both in connection with the
system expanston and modernizing the existing protective apparatus.  Additional relays were ordered,
and new replacement relays were delivered for the Khandallah 11 kV. panels.

A periodical load survey was made at the respective points of supply throughout the system.
Owing to growth of load, higher ratio current transformers were installed at three substations, and
provision made for some others.

Special field tests on protective apparatus involved in certain system interruptions have been
conducted and reports submitted.

A large volume of miscellaneous repairts and tests involving 110 kV. liquid fuses, demand
printometers, contactors, meters, Instruments, and relays, &ec., were made in the testing lmbom‘rmy

The testing instruments and equipment have been maintained in a satisfactory state.
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(f) GENERAL.
(1) Loud —The maximum load on the system was 76

for last year and 55,160 kW, for the year ending 31st March, 1937.

Bay Power-station is included, this
THI30 KW, Tast year and 63,100 kW, the
454,016,391 units, or 155,694,691 units including Kvans B
The following

2200 kW,

year's maximunm demand was 80
previous year.

ay output.

,hH0 ]\ W.,

as compared with 61,120 kW,
However, il the output of Kvans
as compared with
The total output for the year was

table gives a comparison of output and demand for the past three years: -

Year ended 31st March,
1939, 19438, 137,
System maximum demand (kW) 76,200 6l l“?O Hh, 160
System maximuin demand, ineluding KEvans B(LY POW(‘l— 35,050 T, "" 63,100
station
Pereentage increase over previous year 19-3 13-7 145
System output (units) . 434,016,391 | 369,173,934 | 305,808,074
System uutplu, mcluding Lvans H)V ou‘q)n‘r (umts) 435,594,691 | 362,274,223 | 307,580,850
Percentage increase over previous year 20-2 17-8 12-0
Annual load factor 58-1 b7-7 55-6

The Mangahao-Waikaremoana system was operated in parallel with the Arapuni systen
throughout the year, and the following table gives details of the interchange of power lor the past
three years :—

Year ended 31st March,
1939. 1938. 1937.

From Arapuni-— i 3

Maximum demand (kW.) 36,000 27,190 20,810

Units supplied 106 04,2,5‘3 103,730,936 | 52,358,752
To Arapuni-—

Maxinum demand (kW.) 15,720 13,920 6,620

Units supplied 329,000 53,727 98,788

\ ;

(2) Reliability of Supply-—During the year, with the exception of the period 17th to 28th January,
when there were extensive mtorruptlons to supply due to salt-spray trouble on the Mangabao -
Khandallah lines, there were a total of forty faults on the Departinent’s system which caused
nterruptions to consumers’” supply. There were also fourteen faults on the Department’s system
during the same period that were cleared without interruptions to consumers.

The average number of accidental interruptions to cach of the twenty consumers was 4-75 and the
average duration was 11-3 minutes. The total average duration to cach consumer was 53-8 minutes.

During the period 17th to 22nd January, 1939, inclusive, practically continuous westerly winds
of gale force wore experienced, and a considerable pumber of interruptions, due to flash-over on the
main fines south of Mangalio, were caused by accumulation of salt deposit on the insulator units
During thix period there were twelve major shutdowns, which resulted in a total of eighty- f().n
interruptions of a total duration of 44 hours 15 minutes. There were also four faults caused by the
same trouble that were cleared without interruptions.

In view of the serfous inconvenience and considerable expense caused by this trouble, u carcful
luvestigation has been made nto the performance of insulators under salt-spray conditions, and
has been decided to reinsulate both Wellington lines.  This, combined with the fact that probably
before the end of this year the Melling-Masterton section of the main line will be completed, should
reduce the possibility of future trouble from this source.

With reference to prearranged interruptions, the total average duration of such interruptions to
each consumer was 6 hours 3 minutes.

In practically every case of both prearranged and accidental interruptions the New Plymouth
Borough Council and South Taranaki Electric-power Board were able to carry all or portion of their
own load.

(3) Gencral.—The load during the winter months of the year under review was very heavy, and
for the year the percentage increase in maximum demand and output set new record levels for the
district.

Heavy loadings during the winter months, severe floods in the Hawke’s Bay Province early in the
yoar, salt-spray tmuble in January of 1939, and continued dry weather resulting in low lake-levels
at Mangahao and Waikarcimoans have called for careful attention and considerable effort on the part
of both. operating and maintenance stafls in the discharge of their duties. The stafl are to be
complimented on the service that they gave during these ‘mnes, and special mention can be made of
those who worked long bours under trymﬂ" conditions during the Hawke’s Bay flood and the salt-
spray trouble.
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SOUTIT ISLAND ELECTRIC-POWER SYSTEM
InTrobOCTORY.

The past year ending 3kst March, 1929, was the twenly-fourth yeur of operation of the Take
Joleridge undertaking and the fourth (omplote year of operation of the Waitaki Scheme. Tt also
upmsuntcd the first year of operation since taking over the Arold River Scheme.

The first two stations mentioned have been in parallel throughout the period, with the third
station as part of the syslom after the completion of the West (/()(M. fines early in March last.
Actually before the West Coast lines were comploted the Dobson Diescl station and the Arnold River
Scheme had been running jointly to supply the West Coast load.

With the completion of the transmission-line from Half-way Bush Substation to Gore on 20th
December, 1938, the system has been able to combine with Monowai to supply additional power to
Southland.

1. Capital Outlay.
The capital outlay at 31st March was £6,654,048, of which assets to the value of £266,778 were not
in operation.
In Table II will be found an analysis of the capital outlay.

2. Financial Results.

The total revenue for the year was £561,451, d,nd working-expenses totalled £187,835, making
a gross profit of £373,616, which equals a return of 5-98 per cent. on the average caplwl OllLLl,y in
operation (L6,247,478).

The interest-charge for the year was £231,060, which, together with depreciation (£82,617) and the
cost of raising ]Odnb (£1,404) was met from revenue, leaving an amount of £58,535, of which
£54,961 is (Lvml(zblv for arrcars in Sinking Fund Account.

The accumulated depreciation reserve and sinking funds at the 31st March, 1939, amounted to
£988,640, and the General Reserve Fund £87,199.

Table I gives full particulars of the financial résults and also statistical returns of operations for
the year.

The detailed operating-costs given in Table ITI show that the total cost per unit generated for the
year was 0-1381d., compared WL‘(h 0-1109d. for the previous year, an increase of 24-53 per cent.  The
reagon for this comparatively large increase was due in part to an increased e);p(,ndltmo of
approximately £6,000 at Lake ol(uduo to cover switchgear and tunnel repairs and the Dobson
Diesel working-cxpenses of £26,300 for the 7,794,010 units generated.

In Table V are given the gross financial 1(‘sultx of the d],s/nbullon ol power from the combined
stations, and of the loml ,supply authorities and other consumers connected to the Government supply
system.

3. General.

The total units generated and purchased (including West Coast and Southland) were 326,326,230,
representing an increase of 18-97 per cent. on those of last year.  Of these units, 281,708,949 were sold,
while 3,904,827 were otherwise accounted for. The balance of 40,712,454 units represents
transmission and distribution losses and amounted to 12-48 per cent. of the units generated.

The maximum system load increased from 59,380 kW. to 69,610 kW., an increase of 17-23 per
cent, The average load factor (not including West Coast and Southland) was 51-5 per cent.

A. CHRISTCHURCH DISTRICT.
4. Construction, Operation, and Maintenanece.
(1) CoNgSTRUCTYION.
(@) Power-stations.

Lake Coleridge Power-station —The installation of the 66 kV. switchgear, including two 66 kV.
0.C.B.s (ex Timaru and Ashburton) which were required in connection with the West Coast supply,
was completed and the gear livened up in March last.

On the 11th June of last year considerable leakage was noted at No. 1 tunnel adit, and as the flow
steadily increased for the first fow days a constant watch was set and was continued well into the
spring.  In September a well-sinking plant was engaged to put down 23 in. bores with the intention
of tapping the leakage, but, although many bores were attempted, only three reached full depth. A
decision to commence grouting was reached, and work commenced late in December The tunnel
was shut down for thrcc wccks, during which time 3 chains, commencing from the outlct end, were
grouted, with successful results.

The erection of six stall cottages, seven garages, and a social hall was commenced in July last,
but somewhat slow progress has been made. To date, three of the cottages and the social hall have
been completed.

Waitaki Power-station.—The steelwork for the extension of the outdoor station was received at
the station and sorted.

Six main transformers and accessories for the extensions were also received.

The crection of three new stafl houses was commenced, and these are now well under way.

Arnold Power-station.-—The 33 kV. outdoor structare was replaced by a 66 kV. structure and a
3:3/66 kV. bank of transformers installed.

Repairs to the dam were undertaken by the General Branch, which work has now been
satisfactorily completed. Repairs were also effected to the tail-race, tunnel, surge chamber, and
penstocks.
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(b)Y Substalions.

Addington Substation.—Two new 20,000 kVA. 66/11 kV. transformer banks, which are replacing
two of the three existing 12,000 kVA. banks, were received, and work ig proceeding on their drying
out and installation.

Hororata and Point Substations. No construction work was done. )

Ashburton Substation—Four 110 kV. O.CLB. s were installed, in place of the existing 66 kV. O.C B s,

Timarw Substation.~-Six TT0kV. 0.C.B.s were installed in place of the existing 66 kV. 0.C.B. s,

A new 7,500 kVA. 110/11 kV. transformer bank was also installed.  This replaced the existing
5,300 kVA. 66/11kV. bank.

Pending the shifting of the auto-transformers to Hororata, this substation has been arranged
with the top bus at 110 kV. and the bottom bus at 66 kV., while a temporary 66 kV. bus has been
erected to allow separation of the two transmission lines to Ashburton if required.

Glenavy Substation.—An induction regulator was installed to control the local supply.

Oamaru Substation. - One new staft cottage was erccted complete and is now in occupation.

Palmerston Substation.—Work on  this substation was commenced during the year, and
completed as follows: Two four-pole structures in Qamaru-Dunedin line, each with line air-break
and earthing-switches.  Pole-structure with transformer air-break switch and 110 kV. liquid fuses ;
2,250 kVA. 110/11 kV. transformer bank with automatic tap-changing gear. 11 kV. O.C.B.
outdoor cubicle, metering-gear, and temporary induction regulator.

Supply was given through this station to the Otago Electric-power Board i May, 1939, and
serves in part of their northern arca, in particular to Macrae’s Flat and Ranfurly.  All the Power
Board’s northern supply will be drawn from this substation when their contract with the Dunedin
‘ity Council expires in 1941,

Half-way Bush Substation.— The erection of a new bay of steelwork to provide for the line to
Southland was completed.  As well, two 110 kV. O.C.B.s, new control and relay panels, and a 110 kV.
potential transformer were installed. Supply was given through this station to Gore on 3rd January,
1939, and, after minor adjustments, to Southland.

Two new cottages were crected complete and are now in occupation.

Smith’s Road Substation.- - This 33 kV. substdtion, which supplies power to the Springs-Kllersmere
Power Board, was completed during the year and hivened up in December.

Motukarare Substation.~—This substation, also at 33 kV., was completed and livened up in
Febraary for supply to the Banks Peninsula Power Board.

Southbrook Substation.—A new O.C.B. structure was erccted in connection with the 33 kV. line
to North Canterbury.

(e) Transmission-lines.

The main transmission-line work has been in connection with the lines to the West Coast.  This
is detailed under section (g) below.

Work was commenced on the new 33 kV. line from Southbrook to Culverden, and at the end of
May, 1939, 211 poles, or 18 miles of the BO miles, had been erected completed except for wirlng.

Poles were distributed at different stations along the route, and all other material 15 on order for
the new Timaru-Ashburton 110 kV. line.

(d) Telephone System.

No new construction work was done, except on the West Coast, which is detailed helow.,

(e) Test Departnent.

66 kV. and 11 kV. O.C.B s, together with their protective equipment and control panels, were
installed at Dobson and Arahura. 66/11 kV. tap-changing transformer banks were also nistalled at
Dobson and Blackwater.

Jontrol equipment for supply to a dredge was installed at Kanieri.

Two voltage regulators were installed for temporary regulation of voltage to the Grey Electric-
power Board.

The major breakdown of switchgear at Coleridge Power-station in June involved urgent repair
and reconstruction of equipment, and this was done as expeditiously as possible.

Protective equipment was installed, tested, and put into operation on the supply to Southland
and the West Coast.

During the year 326 tests and reports were made and 100 drawings completed.

A total of TO repair and test orders were exccuted on behalf of other Government Departments
and local supply authorities.

() Survey.
The location and final pegging of the Southbrook-Culverden 33 kV. line was completed.
Preliminary locations of the routes for the new transmission-lines from Highbank to Hororata
and the second Timaru-Ashburton lines are in hand.
A 33 kV. line was pegged from Sumner to Godley Ilead, a distance of three miles, ready for
erection for the Defence Department.

(9) West Coast Electrification.

In March, 1939, the West Coast system was paralleled with the Waitaki-Coleridge system, and,
apart from minor interruptions, the two have been running together quite satisfactorily ever since.
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The bulk of the construction work has now been completed, and the yvear’s activities have been
coufined to the following :

Transmission-lines. -The 66 kV. line was completed from Otira to Arahura and from Kaiata

» Dobson. The latter included two and three-quarters miles of 33 kV. line converted to 66 kV.

Twenty-cight miles of line were constructed between Dobson and Blackwater, and eight miles
between Dobson and Arnold.  The latter consisted in the most part of a 33 kV. line converted to
66 kV.

Of the 11 kV. distribution lines cight miles were constructed from Arahura to the Arahura and
Kanieri dredges. A short length of single-cireuit line was constructed to conneet the Grey Power
Board’s system to the site of the Ngahere Substation.  Approximately two miles of double-circuit
11 kV. line was construeted {rom Otira Substation to the tunnel portal.

Telephone-lines.— During the year a telephone-line was constructed over Arthur’s Pass to Otira
to form an alternative voute to the line through the tunnel and to serve as a patrol-line.

Another line from Jacksons to Arahura applomnmt(sly thirty miles is under construction.

Substations.~Dobson 1 This 66/11 kV. substation was completed and put into service
October.  Nine panels were added to the 11 kV. switchgear and the Power Board feeders gradually
changed over from Kalata Substation, the latter now being out of service.

Arahura @ First livened up and went into service in November lust.  Since then four 66 kV.
0.C.B’s have been erected, together with the necessary control gear and relays, and placed in
service. The 5,000 kVA. synchronous condenser was erected (()mpleto uul put into service in May,
1939.

This completes the major work at this substation, but a good deal of work has yet to be done
on the grounds.

Blackwater : Construction work at this substation was completed during the year, and it was
put into service in October, supplying power to the Grey Electric-power Board and the Grey River
dredge.

Ngahere : This substation was partially built, sufficient to permit the 66 kV. lines in and out
to be connected to their proper switches. The major part of the construction work has yet to be done
and this 18 now in hand.

(h) Wigram Aerodrome.

Extensive low-tension underground reticulation was carried out and is continuing to be extended
A 450 kVA. transformer bank was installed for temporary supply, and work is proceeding on the
necessary adjustments and testing of the switchgear.

(2) OreERATION AND MAINTKNANCE.

(@) Power-stations.

General.—During the year the Lake Coleridge and Waitaki stations operated in parallel satisfactorily
with Waipori in parallel as required.  In December Monowai was paralleled and, after satisfactory
voltage adjustments, has since operated as part of the system.  In March the West Coast system was
paralleled with Coleridge, the Diesels at Dobson being first used, and later Arnold River Station.  The
two systems have operated quite satisfactorily, the Diesels now being shut down, but are ready to be
brought in as required to case the system peaks.

Lake Coleridge Power-stalion.—A very heavy flood m the Harper River in April, 1938, caused
considerable damage to the castern end of the main diversion groyne at the Harper intake, and
destroyed two of the protective groynes a short distance below the main groyne.  Repair work, due
to adverse conditions, has been slow, but it is now well in hand.  The extremely dry conditions for
the first three months of this year have made it necessary to turn the full river flow into the lake and,
as well, to construct & bag dam at the gates.  Now that construction has been completed at the Harper
intake the maintenance staff has been reduced to three men.

The Acheron diversion was in use for about five months during the year.

The lake-level caused slight anxiety in May of this year, due to its fall to 1,666-525 {t. but, due to
heavy rains, the level is rising again, that at the end of May being 1,666-9 ft.

An explosion occurred in a seetion of the 66 kV. indoor thtch;_,e v in June.  Extensive damage
was caused to the control cables, excitation leads and 6-6 kV. cables, while rendering all 7,500 kW,
machines inoperative. The work of repair was undertaken by the Test Department, while later the
walls of the switch gallery and control-room were cleaned and distempered.

No. 1 unit was shot down in August for removal and renewing of the rubber packing-rings and
welding of the scored parts of the piston and sleeve and internal body of the main valve.

t the same time the turbine was opened up for general inspection.

No. 2 unit, which was shut. down in February, was recommissioned in June of last year, after steel
protecting-rings had been fitted to the runner.  In December one of the guide-vanes of this unit was
broken, causing severe damage to the runner blades. This was repaired by welding.

Considerable trouble was cxpericnced due to foreign matter becoming lodged in the turbine
guide-vanes of Nos. 4, b, 6, and 8 machines, several gate-operating links b(—‘an broken.,

New bronze rings were fitted to the main gate of No. 8 unit.  This unit was shut down on another
occasion to reduce side clearance of gates.

Waitaks Power-station.—The average monthly river-flow varied from 26,300 cusees to 5,010 cusecs.

The automatic lake-level recorders at Lakes Ohau, Pukaki, and Tekapo were inspected
periodically.

Routine maintenance-work has otherwise been carried out, both the main and the auxiliary
generating-sets operating quite satisfactorily throughout.
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(b) Substatrons.

Addemgton.—At Addington a considerable amount of transformer and switchgear fitting, altering,
and repairing was carried out for substations, chief of which was

A bank of 5,000 kVA. transformers was dried out for Smith’s Road.
A bank of 5,000 kVA. 66/33 kV. transformers for Addington was dried out and crected on
pads ready for connecting up
Work 1g proceeding on the drynw out of two 20,000 kVA. 66/11 kV. banks for Addington.
A number of 66 kV. 0.C.B.’s, ex Timaru and Ashburton, were reconditioned for use on the
West Coast.
The switchgear and condensers have operated satisfactorily throughout.

Oamaru.—A new control battery was installed.

Half~way Bush.—New blades were fitted to all 33 kV. switches due to heating troubles.

Dobson.—Silting-up of the cooling-water tubes to the engines was remedied by the fitting of water-
jets to clear the silt. Maintenance-work has been mtlsm@touly carried out on the four Diesel engines

(¢) Transmission-lines.
The condition of the main transmission-lines was maintained satisfactorily, the necessary
inspection and replacements having been carried out.
During the year there was onc interruption of nine minutes to main supply at Addington
Substation on 25th December, duc to lightning striking the busbars at Hororata.
Due to insufficient road width, a section of the 11 kV. line to Sumner was removed from the
causeway and rebuilt on the scaward side.
All insulators on the system were buzz-stick tested, and of a total of 112,590 tested, 623 were
found to be defective.
Six poles and eleven insulators were replaced under live-line conditions, the total number of
defective poles replaced being 60.
The charring treatment of poles for the North Canterbury line has been undertaken with
satisfactory results.
(d) Test Department.
0.C.B. and relay maintenance was carried out wherever possible, and the work will be back to
schedule in the near future.
The quarterly tests of switchgear at Addington and Timaru were conducted.
All insulators removed from 1,1‘umrnissiomlincs after field tests were tested prior to their being
destroyed. )

Regular inspection of clectrical installations supplied direct from our reticulation has been kept
up to schedule.

(e) Analysis of Trouble on System.

The following table gives an analysis of troubles experienced during the year under review :—

Reference, Description. Number,
1 3:3, 66, or 11 kV. lines : Defects .. .. .. .. .. 3
2 3-3, 6+6, or 11 kV. lines : External causes .. .. .. .. 15
3 33, 50, or 66 kV. lincs : Defects .. .. .. .. .. b
4 33, 50, or 66 kV. lincs : KExternal causes .. .. .. .. b
5 110 kV. lines : Defects .. .. .. .. .. .. 8
6 110 kV. lines : Kxternal causes ..
7 Lightning - - . 5
8 Storms : Nature of trouble not discovered ..
9 .o 133, 648, 11, or 22 kV. apparatus 5
10 .. | 33, 50, or 66 kV. apparatus 3
11 .. 1 110 kV. apparatus 3
12 .. | Generators or synchronous u)n(h SCTS
13 .. | Relays
14 .. | Control circuits or lmt’rmm .. .. .. .. .. ..
15 .. | Operation : Mistakes .. .. .. .. .. .. 1
16 .. | Operation : Accidents .. .. .. .. .. .
17 .. | Other causes .. .. .. .. .. .. .. 1
18 .. | Cause unknown .. .. .. .. .. .. .. :
Total .. .. .. .. .. .. .. 57

Circuit miles of transmission line in operation at end of yeav: 11 kV., 92 miles 1-5 chains
33 kV., 65 miles 50 chains; 66 kV., 597 miles 4 chains 110 kV., 258 miles 78 chains.  Number of
substations in operation at und of year: 11 kV., 24; 33 kV.,, 3; 66 kV., 8; 110 kV., 4
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Rainfall and Lake-Levels, Year ending 31st March.
The maximun flow at Waitaki for the year was 26,200 cusecs on 150 April, while the minimum
flow was H,100 cusecs on bth August.
Lale Uohsridgu rainliall was 42:08 0 Harper eaiofall was 40000 Waitala rainlall was 22410 1n,
Lalke Coleridge lake-level at 3ist March was 16696 {1,

B, INVERCARGHLL DENTRICT,

1. Capital Outiay.

The assets in operation at 31st Mareh represented capital outly of £1,625 448 and £966 vepre-
senting assets not im operation, giving a total capital ontlay of £1,626,414,
The capital outlay during { ,Im year, including that nof in operation as at 31st. March, was £105,714.

2. Gross Revenue.

Domesiic units sold .. .. Lo 6471
Commercial (business prenuses, motors for rural power, and streot lighting).. 29,448
Industrial .. .. .. .. .. .. 29,245
Sulk for resale .. . .. . .. .. L. 23,035

Miscellaneous services .. .. .. .. .. .. 3 ,,)12
Total .. .. .. .. .. . Lo E149,987

3. Consumers and Tariffs.

(lonsumers inereased by 570,

Connected load increased by 5,165 kW,

Conscquent upon the Government taking over in October, 1936, the undertaking of the former
Southland Klectric-power Board, a reduction was immediately made in the retail price of clectricity
by reducing the high-rate units from 7d. to 64d., meter rents were abolished, and at the same time the
further imposition of lind rates wus remitted.

In March, 1939, the Hon. the Minister of Public Works made the following pronouncements :-—

(1) A substantial reduction in the Depactment’s retail electricity rates throughout the whole
of Southland, The reductions commenced ag from the beginning of cach consumer’s
“guarantee 7 year falling after Ist March, 1939, and apply to all retail, domestic,
and farm-users, and to all consumers on the then-existing standard tariff, but will
not apply to bulk purchasers nor to wholesale industrial consnmers opcrating under
speclal contracts.

(2) That the Department would abide by the award of the Arbitrator in the matter of an
arbitration between the Borough of Gore and the Minister (as suceessor to the Southland
Electric-power Board), and authorized the payment of refunds to Gore clectricity
consumers on & basis which had been decided upon as fair and reasonable to oll parties.

4. Construction, Operation, and Maintenance.
(1) CONSTRUCTION,
(@) Power-station and Headworks.

Owing to the extremely dry summer of 1937-38 and the consequent falling in level of Luke Monowai
it was found necessary to deepen the channel leading from the lake to the control gates. A drag-line
excavator worked by a tractor was put into operation, and a considerable amount of blasting of old
tree-stumps was found necessary.  The work done on this channel made possible a greater draw-off
from the lake during the low lovels reached in May and June.

A pelrol-driven generabor set was installed in the power-house to enable the pipe-Tine intake gate
to be raised in the event of a complete shutting-off of water to the power-house.  New explosion pots
and bigger tunks were fitted to all 66 kV. OB s, The ereetion of two new houses and a communal
garage is nearly completed. 7

(b) Substations.

Gore Substation.— A complete new steel structure was erected at this substation, together with
the necessory switchgear and protective cquipment. A 15,000 kVA. 110/66 kV. autotransformer
bank for linking Monowai with the Coleridge -Wairtaki system was installed.  An existing 2,250 kVA.
66/11 V. bank with fixed taps was replaced with o 5,000 kVA. on-load tap-changing bank. A new
workshop and electric crane were erccted.

Winton Substation —New explosion pots were fitted to the 66 kV. O.C.B.s at the substation.  The
distribution depot Tayout at this substation was rearranged and improved.

Ohai Substation.—A complete substation was crected with 66 kV. A B. switches and o 750 kVA.
66/11 kV. transformer bank to give sapply to the coalliclds in this area. 11 kV. automatic reclosing
SWIf('}]“C(H has been delivered, but has vet 1o be installed.

Ilm'(’uuu//ll Substation.—A start was nude by the contractor with ercction of three stafl cottages ;
one previously existent at this substation was totally destroyed by five during the year.

A new 4,500 kVA. transformer bank to vun in parallel with the existing bank of the same capacity
has been ordered, together with new 11 kV. switchgear.
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(e} Transmission-lines.
Half-way  Bush - Gore 110 kV. Line—This line was completed and put into service on
20th December, 1938, Clean-up work is proceeding and some weights require hanging.
Monowawi—Winion 66 kV. Duplicate Lines~—Complete new erossings were  constructed at the
Aparima River for these lines.

(dy Telephone System.

The trunk-telephone system existent in the Waitaki-Coleridge system was extended into this
district and is complete as far as Invercargill oflice and substation.  The majority of the line is run
on the Railway Department’s poles, except for the Half-way Bush — Wingatui and the Crichton-
Waipahi sections, which were constructed by this Department. The Invercargill-Winton scction on
the Railway Department’s lines is under way, and material is ordered for the Winton-Monowai
section, which will be across country.

Test boxes and watertight phone-boxes have been installed between Half-way Bush and Inver-
cargill.

(e) Distrebution.

Thirty-four miles of 11 kV. lines were erected and b miles 32 chains removed. Fourteen miles
forty chains of 3-:3 kV. linc were removed. Twenty-six miles of 400/230 volt lines were erceted, and
20 miles 72 chains removed.  Forty-five new transformers were erected of a total capacity of 746 kVA.,

(2) OprRATION AND MAINTENANCI.

(@) Power-station and Headworks.

In April, 1938, a floating log caused damage to the flash boards and about half the length of the
crest of the spillway weir.

Continued dry weather throughout the late summer and autumn resulted in a very low level
being reached with FLake Monowai, being 7 ft. 11 m. below normal on the 24th May, 1938. In
the middle of April restrictions were found necessary, even though the Invercargill City steam-plant
was in full operation. The restrictions were continued until the end of June and congisted generally
of the daily catting-out of 11 kV. feeders at the substations for scheduled periods. Several of the
industries co-operated by working night shifts istead of daring the day. Street lighting was dispensed
with except on the tram routes in Invercargill, and a very fine response was received from shopkeepers
to an appeal for a reduction in display lighting.

The low lake-level produced a twofold effect in that not only was the unit consumption required
to be kept down, but the maximurn. demand on the station was considerably reduced owing to the
fact that the flow through the control gates was insufficient for the full capacity of the plant.

Trials were made of paralleling the Waitaki-Coleridge system with the Monowai system. late in
December, but as voltage adjustments on the two systems were necessary it was decided that until
these could be made Waitaki should carry the Gore Substation load only in this district.  This was
taken over by Waitaki on 4th January. Parallel running of the two systems was not accomplished
until 8th May, 1939.

An improvised system of frequency control at Monowai was instituted in January and proved
quite satisfactory. The master clock ordered has since been delivered and is to be installed shortly.

General routine maintenance of the Monowai plant has been carried out and switchgear numbering
completed.

(0) Substations.

Complete overhauls of the 11 kV. switchgear in Winton, Gore, and Invercargill Substations have
been carried out. The supply to Ohai Substation was interrupted on the 8th February when a
66 kV. bushing failed on the main bank. On the 18th two 66 kV. fuses were blown at this sub-
station, apparently by lightning.

On the Tth Kebruary the 11 kV. switchgear at Gore failed to clear a heavy feeder fault, with,
fortunately, very little damage. The old 66/11 kV. bank has heen connected in as a set of current-
limiting reactors pending the delivery of new 11 kV. switchgear. Improved tanks were fitted meanwhile.

(¢} Transmission-lines.

Extensive overhaul work has been carried out on the Gore-Winton 66 kV. line, a number of
poles being replaced. The Winton—Invercargill 66 kV, line was also given urgent attention in the
matter of pole replacements, as three poles broke between October and January, two of them
causing outages. Fires caused outages on the Winton—Gore section in October and November, and
one pole required replacement as a result.

The Half-way Bush -- Gore 110 kV. line tripped once in January as a result of a riser working
loose and falling on the linc side of the Gore structure. Fire damaged the Monowai-Winton south
line in May.

(d) Distribution-lines.

Overhaul work on a section-by-section basis has been commenced on the 11 kV. and low-
tension lines. New constructions giving better wire-spacing have been adopted, and also a new
method of mounting transformers. A large number of the 11 kV. fuse-bases have been replaced
with a consequent reduction in the number of feeder interruptions from fuse-base faults. Regrouping
of consumers is being carried out as opportunity offers to give improved voltage conditions, in most
cases extra transformers being erected.
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(e) Consmmers’ Installations.
Contracts were let to change over those consumery’ installations which were on the old fused
neutral system to the multiple-carthed neufral system, and this work i nearing completion.  Satis-
factory progress is being maintained with the re-inspection work.

(f) General.

Overhauling distribution transformers in the field was continued during all but the winter months,
a new lorry having been delivered for this work and improved handling facilities provided.  Besides
being engaged on construction work the workshops staff has carried out transformer overhauls and
the making up and repairing of distribution equipment.

Karth-testing has been organized on a basis commensurate with the requirements of the
Klectrical Supply Regulations 1935.

Test-work consisted of investigation into voltage complaints, checking transformer loading lor
the distribution department, testing of rubber oloves, relays, and over 1.500 consumers’ meters,

(9) Unils generated and purchased.

Generated at Monowal . . .. .. .. .. .. 25,597,100
Tenerated at Waitaki and supplied to Southland .. .. .. 1,710,570
Generated by steam (Invercargill) .. .. .. .. 2,889,184
Units obtained from other sources .. .. .. .. 1,286,916

Total. . .. .. .. .. .. .. 31,484,070

Of these, 23,694,225 were sold ;3 the balance, representing losses, totalled 7,789,845, or 2474 per
cent. of the total units.

DESIGN OFFICE.
A. FElectrical Section.

() Introductory.

The year under review was one of exceptional activity in design work in connection with the
various hydro-electric systems.

The wider use of electricity for primary and secondary industries, domestic heating and cooking,
general heating and traction, along with higher standards of artificial illumination and a continued
decrease in the average price per unit, have all contributed to an accelerated growth of load in both
Islands.

In 1938 the peak load approached the installed gencrating-capacity in the South Island and
exceeded it in the North Island, and as no additional generating-plant has since gone into commission
it has been necessary to call on fuel-plants in the latter to assist in carrying the load this winter.
The position has been somewhat accentuated by the inereased demand due to the unusually cold
winter, and also by depleted water-power resources following 4 very dry summer.

() Hamalion District.

Arapuns  Power-station. ~-Drawings were prepared for tendering purposes for two additional
generating-units and associuted equipment.  These units, which will be Nos. 5 and 6 of the ultimate
development, will each include a Francis turbine rated at 30,000 b.h.p., and an 11 kV. alternator
rated 21,600 kilowatts at 0-9 power factor. Nach generator will be direet coupled to a 24,000 kVA
11/110 kV. transformer bank, all switching being carried out on the 110 kV. side. The addition of
these units will increase the installed generating-capacity of the station to its ultimate capacity of
146,700 kilowatts. Drawings were prepared for tendering purposes for the two 24,000 kVA. 11/110 kV.
transformer banks, and for the 110 kV. switchgear and steelwork.  The latter includes controlling
switchgear for outgoing transmission-lines to Bdgecumbe and Bunnythorpe substations in addition
to switchgear for the new generators. Specification was prepared for air-conditioning equipment
for the control-room, and alternative designs for the air-cireulating arrangements.

Belimont Substation.- The existing 50 kV. lines to Takapuna are to be extended to a new
substation at Belmont to provide an additional source of supply to the Waitemata Power Board.
The initial equipment for this substation will include two 5,000 kVA. 50/11 kV. transformer banks.
A preliminary layout drawing of the substation was prepared, and drawing of proposed transformer
banks for tendering purposes. The transformers will be fitted with automatic on-load tap-changing
equipment.

Bowmbay  Substation.—Drawings were prepared for tendering purposes for one 10,000 kVA.
110/50 kV. and two 3,000 kVA. 50/11 kV. banks of transformers.  The latter, which will replace
existing 1,500 kVA. banks, are fitted with automatic, on-load, tap-changing equipment.

Edgecumbe Substation- An arrangement drawing, as well as a preliminary layout-drawing, was
prepared for temporary supply at 50 kV. from the new 110 kV. Arapuni-Bdgecumbe transmission
line.

Hamalton No. I Substation.—Hloor and foundation details were prepared for the 11 kV. iron-
clad switchgear which is to replace existing switchgear of insuflicient rupturing-capacity for present-
day requirements.

Hamilion No. 2 Substation.—A drawing was prepared for tendering purposes for a 10,000 kVA.
110/50 kV. bank of transformers.
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Henderson Substation.—Tixtensive alterations and extensions to this subsfation are involved
as o result of the decision to supply it at TTO KV, from two new lives from Penvase. The new
equipment will include one (0,000 kVA. bank of L10/50 V. transforiners, terminal switehgear Tor
110 kV. hines from Penrose, and 110 kV. and 50 kV. switchgear for the Hui,n,shnnw hanle, Lotf«'thor
with all necessary steelwork for switehgear and accessories. The outgoing lines to 'l :LI\.L])[HIU and
North Auckland respectively will continue to be supplied at 50 kV. from thix substation, hut
provision is being made for extending the LLO kV. fines to North Auckland at a later date. Preliminary
layout drawings were prepared for the extended station, and drawings and specifications for the new
110 kV. switchgear and steelwork for fendering purposes.

Preliminary drawings were prepared for the 110/50 kV. transformers, and for a new transformer
house for handling them. Foundation drawings were prepared for two new 3,000 KVA. banks of
50/11 kV. transformers and controlling 50 kV. switchgear and steclwork.,  The new transformers
are fitted with automatic on-load tap-changing equipinent.

Huntly Substation.—Drawings were prepared for tendering purposes for  additional 50 kY,
switchgear and steelwork for w secondl 2, 260 kKVA. 50/11 kV. teansformer bank.

Kaikohe Substation.——Dirawings of pmpm:ml 50 kV. switchgear and steelwork and o preliminary
layout drawing of switchgear and ecquipment on site were prepared.  The initial equipment will
include 50 kV. switchgear for incoming line from Maungatapere, outgoing line to Waitaia, and for
750 kVA. bank of H0/11 kV. transformers.

Kattaia Substation.—Drawings of proposed 50 kV. switchgear and steelwork and a preliminary
layout drawing of switchgear and equipment on site were prepared.  The initial equipment will
include a 750 I\VA. bank ()l transformers and terminal switchgear for the Line from Kaikohe.

Ongarue Substalion. Drawings were prepared showing arrangement of cquipment, details of
transformer foundations, and terminal structures for Hnes. The initial equipment nclades o
2,250 kVA. T10/11 kV. transformer bank with on-load tap-changing equipment.

Mowunt Roskill Substation. -A preliminary layout drawing of bllll(l”l‘“ and outdoor cquipment
on site was prepared.  The initial equipment will include one 30,000 VA, hank of 110/22 kV.
transformers.

Penrose Substation.—Drawings were prepared for tendering purposes for additional 110 kV.
switchgear and steclwork to control two HO LV, Tines to Henderson and three additional 110 kV.
lines from Arapuni.  Layout, foundation, and detail drawings were prepaved for the 20,000 kVA.
synchronous condenser and associnted equipment. A Lraverser tinek was designed for handling the
20,000 kVA. 22/11 kV. transformer bank for the condenser.

Tahekeron Substation. - Foundation drawings were prepared for a 2250 kVAL bank of 50/11 kV.
transformers.

Takapuna Substation. - Drawings and specifications were preparved for tendering purposes for new
50 kV. switchgear and steclwork to control ihe two 50 kV. hines [rorr Tenderson, fwo outgoing
lines to Belmont, and two H0/11 kV. transformer hanks.  The existing switehgear and steelwork,
which was designed for a terminal station, will be used for Belmont Substation.

General.—Arrangement and foundation drawings were prepared for the boosting transformers
and their switchgear cubicles which are heing installed at Kdgecumbe, Kerepeehi, Mareretu, Matamata,
Maugatapere, N"()n"()idlld Tahekeron, Takapuna, Wathou, and Waiotaht.  Tihese boosting  trans-
formars are fitted with automatic on-load voltage-regulating equipment.

(¢) Pabmerston North Instric.

Mangahao Power-stalion.—As the load on the Horowhenua feeders is approaching the limit of
the capacity of the existing induction vollage vegulators these are to be replaced by  boosting
transformers with automatic on-load voltage-regulativg equipment, cach of which will have a through
apacity of 3,000 kVA. A preliminary layout drawing was prepared for the boosting transformers and
associated switchgear.

Waikaremoana  Maivn  Developmien! -——In connection  with  the nstallation of the third wmain
generating-unit, layout, foundation, and detail drawings were prepared for the generating-unit,
machine auxiliaries, 11/110 kY. step-up teansformers bank, [ kV. and 110 kV. switchgear, control
panels and cables.  Drawings and specifications were prepared for tendering purposes for new 11 kV.,
50 kV., and 110 kV. switchgear to provide tor LKV, and 110 kV. lines to Lower Development. and

a 110750 kV. transformer bank with provision for adding switchgeae for Tuture ]ln(‘,s and generating-
umts at a later date. No. 3 generaling-unit has a vated capacity of 20,000 kW. ab 0-9 power fuctor.

Waikaremoana Lower Develognnert - This lm\.\uf.\mtmn, which will (,nni(nn 1\\0 generating-units
each rated 20,000 kW. at -9 power factor, is being arranged for supervisory control from the Main
Development.  To simplify the control arrangements cach main unil, will have its own auxiliary
generating unit which will supply power for operating essential auxiliaries and also excitation for
the mam unit.  Kach unit will h.nu its own bank of 11/110 kV. tvansformers aud its own 110 kV.
transmission-line to the Main Development, where 11 will be synelironized manually with the general
system.  Power for the stall village, lighting, and station services other than essential machine
auxiliaries will be supplicd by a service transformer from an 11 kV. Tine from the main development.,
Drawings and specifications for tendering purposes were prepared for main and anxiliary generating-
units, switchgear and supervisory control cquipment, main transformers, 110 V. switchgear, water
rheostat, control gear and switchgear, 80-ton erane, steel windows, and motor- ()]wr‘x,h’(l voller-
shutter doors, and oil-handling cqatpment and stomnge-tanks.  The major part of the detail design
work for the power-station building other than mac ‘hine foundations was carricd ot

Bunwnythorpe Substation. A drawing was prepared for tendering purposes for two 7,500 kVA.
banks of 110/11 kV. transforniers with ow-load voltage-regulating equipment to replace the present

4,500 kVA. banks.
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Khandallah Substation.—Layout and foundation drawings were prepared for the 20,000 kVA.
bank of T10/11 kV. transformers, and the 10 kV. switchgear and steelwork to control this bank and
the incoming transmission-line from Masterton. A layout drawing was prepared for the control and
relay panels for the 110 kV. switchgear.

Gisborne Substation.—A drawing was prepared for tendering purposes for a 7,500 kVA. bank of
50/11 kV. transformers with on-load voltage-regulating equipment. A design was prepared for
alterations to the traverser truck to increase its carvying-capacity to the loading of the larger
transformer,

Marton Substation.-—The capacity of this substation is to be inereased to 4,500 kVA. by the transfer
of an existing bank of that capacity at Bunnythorpe and the present temporary wood-pole stracture
for the 110 kV. switchgear is to be replaced by a steel structure with line-sectionalizing switchgear
in addition to switchgear for the transformer hank.  Drawings and specifications were prepared for
tendering purposes for 110 kV. switchgear and steelwork, and o traverser truck for handling the
transformers was designed.,

Mangamaire Substation.-—Drawings and specifications were prepared for tendering purposes for
110 kV. switchgear, and steelwork for a second 1,500 kVA. three-phase transformer,

Musterton Substation.—Foundation drawings were prepared for 110 kV. switchgear and steclwork
for controlling the new Masterton-Melling transmission-line.

New Plymouth Substation.—A drawing was prepared for tendering purposes for a 7,500 kVA. bank
of 50/11 kV. transformers to be fitted with on-load voltage-regulating equipment. It is proposed
to run duplicate 11 kV. cables from this bank to the New Plymouth Borough Council switchgear with
quick changeover arrangements to facilitate restoration of supply in the event of a cable breakdown.,
Drawings and specifications were prepared for a reinforced-conerete transformer-house to handle the
transformers and for a 256-ton one-motor clectric crane with which the transformer-house will be
equipped.

Stratford Substation.--To provide for extensions of supply from this substation additional outdoor
switchgear is being installed to control a second bank of 110/60 kV. transformers of 10,000 kVA.
capacity, two HO LV, lines and a 5,000 kVA. bank of 50/33 kV. transformers.  One 50 kV. line will
replace the present temporary switching-nrrangements for the New Plymouth line, and another is
for the new B0 kV. line to Opunake. Drawings were prepared for tendering purposes for the
10,000 kVA. transformer bank and control panels for the outdoor switchgear, and drawings and
specifications for the outdoor switchgear.

Kotemaori and Rualilury Patrol Stations.—Detal drawings and specifications were prepared for
tendering purposes for cottages, wagon-garages, and stables.

Akatwrawa Linemen’s  Depot.--Detail drawings and specifications were prepared for cottages,
single men’s quarters, and garages.
< b o O

Woodwille Switching-station.—A proposed arrangement drawing was preparved for a 110/11 kV.,
three-phase step-down transformer to give supply to the Dannevirke Power Board at this station.
Drawings and specifications were prepared for tendering purposes for a reinforced-conerete switehroom
building.

(d) Christelorel District.

Lake Coleridge Power Station.--To meet future operating requirements the 66 kV. switchgear is
to be replaced by new cquipment of greater rupturing-capacity. ‘The three large gencrating-units
will each be permanently connected to a bank of 6:6/66 kV. step-up transformers and the smaller
generating units will be connected i two groups to two other banks of transformers.  lixcept for
paralleling small machines within a group, all switching and synchronizing will be carried out at 66 kV.,
thus obviating the necessity for high-rupturing duty 6-6 kV. switchgear. The whole of the new
switchgear and the step-up transtormers will be out of doors, thereby frecing considerable space indoors
for maintenance-work and storage.  Drawings and speeifications were prepared for tendering purposes
for the new switchgear and steelwork.

Ilighbank Power-station.- This power-station, which will utilize surplus water from the Rangitata
Irrigation Scheme, will include one main generating unit of’ 25,200 kW. capacity at 0-9 P.H. auxiliary
generating-unit to supply machine auxiliarics and excitation and 28,000 kVA. bank of 11/66 IV,
transformers.  The village and station services other than machine auxiliaries will be sapplied from
a 66,000/400 V. service-transformer bank. The gencrating-unit will have the highest output of any
installed in the Dominion to date. Initially the station will be arranged for attended operation, but
provision is being made for supervisory control from Hororata at a later date. Drawings and
specifications were prepared for tendering purposes for main and auxilizry gencrating-units, 66 kV.
switchgear, low-voltage switchgear and control cquipment, main and service transformer banks, water
rheostat and control equipment, 90-ton crane, and oil storage and handling equipment.

Waitake Power-station.—In connection with the installation of Nos. 3 and 4 generating-units,
drawings and specifications were prepared for power and control cables, eable-hoxes, outdoor
distribution boxes, and control gear for headgates.  Foundation drawings were prepared for 110 KV,
outdoor switchgear and steelwork.
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Otira. Substation.- ~-Drawings and specifications were prepared for tendering purposes for stafl
cottages and garages and two-stall departmental garage.

Drawings and specifications were prepared for a reinforced-concrete switchroom building.

A special traverser truck with N.Z.R. standard buffer and coupling gear was designed for hauling
the transformers with a locomotive.

(e) Tnvercaryill District.

Invercargill Substation.—BDrawings and specifications were prepared for new 11 kV. switchgear
to replace existing gear of insufficient rupturing capacity for future requirements. A drawing was
prepared for tendormu purposes for a new 4,500 kVA. bank of 66/11 kV. transformers,

Dacre Substation.—Arrangement drawings were prepared of equipment for this substation which
will supply the broadcasting station.

(f) General.

Drawings and specifications were prepared for rectifier chargers of the copper-oxide type for
Blackwater, Culverden, Marton, Otira, Ohai, Smith’s Road, Southbrook, Waipara, Wanganui, and
Arnold Substations.

Inspection of the completed chargers which are of local manufacture was carried out.

Inspection of locally-made equipment, including distribution transformers, outdoor switchgear
and metering cubicles, 230/32-volt transformers, and clectric refrigerators was carried out as reqmrod.

Conerete-pole Factory, Winton.--Detail drawings and specifications were prepared for pole-factory
building and equipment. Further tests were carried out on sample concrete poles.

Specifications were prepared, and design work for electrical equipment carried out as required,
for Mechanical Branch and other Departments. A major item under this heading was design work
for clectrical installations for acrodromes.

Registration certificates were prepared, and draughting work carried out as required, for the
Wuunul Registration Board.

The plotting of operating data for the various systems, including lake-level und river-flow data,
maximum loads, and weekly output for generating-stations, maximum demands and consumption of
energy for Local Supply Authorities, and other major consumers was continued throughout the year.

Transmission-lines.
Work done includes details of structures, sag and tension charts, strength charts for structures,
assembly drawings, details of special foundations for steel towers, hardwarce details, &e.
Other work dealt with was in connection with the deviation of the 1t kV. line through the
Ngahauranga Gorge, also various technical matters pertaining to power-lines generally.

B. Hydraulie Section.
Project work : North Island.

Investigation of the whole resources of the Waikato River was completed and a comparison made
of different modes of development ; whether development should follow the course of the river or
whether a tunnel should be used to divert the water of Lake Taupo from the North West corner of
the lake due north to the junction of the Mangakino with the Waikato river.

A study of the conditions favoured development round by the river.  In consequence a number
of sites have been selected for development and a contract has been entered into to bore and deterinine
the suitability of the rock foundations at three sites hetween Arapuni and Orakei Korako.

Tests by means of bores and shafts have been made at Karapiro, a few miles above Cambridge
on the Waikato River, and it is expected that these will soon be far enough advanced to allow
proposals to be m‘parod for a plant to develop 75,000 kW. to 80,000 kW. This development will
submerge and absorh Ilorahora.

In connection with the further development of Arapuni to its designed capacity it has been
necessary to congider some measure of control of the flow from Lake Taupo m order that flood-water,
which would normally flow to waste during the summer months, may be saved to assist in meeting
the winter peak load.

Proposals were prepared for control gates near Lake Taupo and for deepening the river for about
prej g I f
three miles from the lake.
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Project Work : South Tsland.

Exploratory excavations have been carried out at Lake Tekapo to determine the suitability of
the ground for works there. A shalt was sunk near the lake, and a heading from the surge chamber
site was driven. These show that the country is quite suitable for a tunnel and power-station, the
first works to be constructed.

Tests to determine the best location for the control dam, which will be built Tater, are not yet
complete.

Ten-year Plan.
In view of the continued rapid inerease in the demand for power, a schedule for the future, to

include all works which shonld be completed or commenced during the next ten years, was prepared
for bhoth Tslands.

Hydraulic and Covil Bngineering Desiyn.,

Hydraulic and Civil Engineering design includes @

Avapuni.  Further penstocks and other works in connection with the completion of the power-
station,  Removal or reduction of the sand-bar to increase the ecapacity of the tail-race.

Waikaremoana Lower Development. - Most of the design work for this development is complete,
the balance will be completed as essential data become available.

Highbank. - This station has been located and the principal features worked out.  Details of the
headworks have yet to be designed.

Tekapo. Proposals are heing prepared for the tunnel and power scheme, those for the dam will
be undertaken later.

Arnold Rever- The sorge-chamber at Arnold River was redesigned and other works carried out
to Improve the efliciency of the plant. Tn consequence, a substantial increase in power has been
obtained. This will be further inercased when the erest gates on the dam, raising headwater by up
to 10 ft. ave in operation.

Monowar.—Arrangements have heen made to shut this plant down in the spring for inspection
and overhaul, and especially for some strengthening and sealing work in the hase of the surge-tower.

Waitaki. -Additional gates and scereens are being obtained for the two new units to be delivered
this year, and for the fifth and last unit to he procured a few years later.

Hydrology.

As usual, records of river-flow have been kept and vecorded.  The past year has generally been
one of low run-offs; notably mn the case of Lake Taupo, which fell to 0-3 ft.) the lowest recording
since 1915, The shortage of water has been mainly responsible for the large amonnt of power that
has been obtained from fuel-stations i the North tsland.

NTATISTICAL TABLES.

The statistical tables relating to all electric-supply authorities in the Dominion, which tables have
hitherto been incorporated in this publication, are to be issued as an appendix to the reprint of the
Chief Electrical Engineers” annual report.

ELECTRIC-POWER BOARDS.

There are now forty-five electric-power districts constituted, and forty-one Klectric-power Boards
(including Westland Power, Ltd., operating under delegated license) are actually carrying out the
distribution and sale of electrical encrgy (August, 1839). The total area covered is T1816 square
miles, or 69-4 per cent. of the total area of the Dominion (103,415 square miles) : the total population
concerned is 973,900, or 59-95% per cent. of the total population (1,624,714) of the Dominion ; and
the unimproved value of the land included in the electric-power districts and onter arcas is £229,272,138
or 79-8 per cent. of the total unimproved value of the Dominion (£287,814,801).

So far ouly one of the four main citics—viz,, Auckland- has been included in the inner area of
an electric-power district, but of the secondary centres the cities of Wanganui and Palmerston North,
and the boroughs of Timaru, Napier, Hastings, Blenheim, Greymouth, Gishorne, and Oamaru are
included.  The advantage of Power Board organization is more obvious to rural than to urban ratepayers,
and yet the above position indicates that some of the more important centres bave realized that it
is to their advantage generally to be associated with the country in undertaking the work of reticulution
of clectric power on a comprehensive scale,

*The lower percentage as shown this year compared with that of previous years is accounted for by the fact that
the assistance of the Government Statistician has been invoked to supply accurate population figures from the latest
censug redurns as a check against those hitherto scheduled as being correct,

7—D. 1.
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The total amount of the loans authorized by the forty-onc districts (including Bay of Islands not
yet in active operation) which have taken polls 1s £14,162,202. The population of the districts con-
cerned is 911,700 (including the population of bO[)dth(‘]y licensed boroughs forming part of the clectric-
power district and represented on the power board), so that the loans authorized amount to £15-54 per
head of population, as compared with £13-74 last year. The unimproved valuation of the districts
is £210,215,311, the loans authorized amounting to 6-74 per cent. of the umimproved rateable value
of the Jands plcdgcd as security for the loans.

and 13,942 against the respective loan proposals.
The total capital outlay by the forty Boards which are in operation is £14,328,671, practically
The gross revenue from the sale of electricity by these Boards was

all of which is on works in service.

£2,846,053.

for appropriation to reserve funds,

&e.,

interest, sinking fund, and depreciation.
During the last year four of the Boards struck a general rate, which was collected in two cases,

and the following table gives details of the rates levied and collected :—

The aggregate voting at the polls totalled 76,957 for

The general result is a Aproﬁt over the whole business of the Power Boards of £206,380
after paying working-expenses and capital charges for

RaTrs corLecTED BY KELEOTRICG-POWER BoARDS TOR YEAR ENDED 318T Mawrci, 1939.
General Rate. Availability Rate. Special Rates. Total
Lota!
Name of Board. I ; | Amount
Levied. Collected. | Levied. : Collected. Levied. | Collected. collocted.
d. £ £ d. £ £
Banks Peninsula 0-02 and 2,284% 2,2:4*
0-16}
Malvern .. . 1,877* .. 1, 877*
Marlborough . . R2% R
Manawatu-Oroua 9% O
Otago T6%* .. 6%
Taranaki .. .. .. 26% 26%
Waimea + 10% 10*
Wairere 4 and % 20% 20%
Wairoa .. 136* 1 30%
Totals, 1939 4,411 108 P 4,019
,, 1938 5,935 153 | 6,088
|

* Includes arrears for previous years.

LOCAL ELECTRIC-SUPPLY SYSTEMS.

Including the eight Government plants, there are now (31st March, 1939) thirty-nine public electric-
power stations O])b]d.tll’l()‘ in the Dominion with forty-cight classified as standby stations.

Ninety-one local electric-supply authorities ave directly engaged in the retail sale of electricity,
and the following table shows the proportion using Govormnont—%nm ated power :

Using Government Supply (65). .
(Class of Local Authority controlling Using
Electric-supply System. T ‘ - No?-GOV(}l-n1}1<znt
Wholly. ’ Partial. Total. Supply (26).
Power Board . 30 (@) § 3(b) (d) § 33 7 () §
City Council operatln(r own reticulation 3 (e) 2(fH) 5 1(g)
Bor(mqh Council operating own reticulation 15 (h) b (2) 20 3(4)
County Council operating own reticulation 2 (k) .. 2 34
Town Board operating own reticulation 2 (m) 1 (n) 3 ..
Company .. .. 5 (o)
Private . .. .. 2 (p)
Tourist Depar‘oment (Rotoru(m) I 1
Public Works Department, Southland I (g 1
54 11 6D 26
(N
91

For notes, see next page,
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§ Included in these lesneotlvc Arcas are Lhu fol]owum (mos, boroughs, and town districts :~—

(1) Taking whole

Supply from Government.

{¢) Using Non-Government,

(b) '] ‘Lkll\:., partml Supply
Supply.

from Government,

Town Districts Town Districts

Cities (2). Troroughs (65). Town Districts (39). Boroughs (8). - @), ! Boroughs (6).
o | o ! | ! i
Auckland. | Akaroa. I Naarnawahia. ‘ Bulls, ’ Te Karaka. Balelutha, Manaia, Alexandra.  Tahunauui.
Wanganui. | Ashburton. Northoote. . Ellerslie. ' Te Kauwhata.  Eltham. Normauby.  Blenheim. Takaka.
“ Birkenhead. i Oamaru. Glon Kden. t Tinwald. i Mawera. - Clinton. Cromwell,
i Bromner. I Onchunga Havelock North. | Tuakau, ¢ Kaitangata. | Motucka.,
. Cambridge. 1 One Pree Hill. | Helensville. Turua. Lawrenee. Richmond.
¢ Carterton. Opotiki. Henderson. - Waiuku. Milton. Roxburyeh,
Dannevirke. Opunake, ' Hikurangi. ¢ Warkworth. | Palmerston
Dargaville. . Mahuhu. Howick. ‘ Waverley. South.
Dovonport. Otalki. Hunterville. ; . Waikouaiti.
¢ Mastbourne. Pacroa. Johnsonville. | ‘
I Eketahuna. Pahiatua. : Kamo. ) ;
Featherston. Petone. Kihikihi. ‘
Feilding. Pulcckohe. Leamington. } | ‘
Foxton. Runanga. Leeston. | ‘
Gieraldine. Shannon. Mangawcka. } :
Gisborne. Takapuna. Manunui. . \
Ciroymouth. Tanmarunui. | Manurowa. ‘ ‘ | i
Greytown Te Awamutu. ) Mercer. ’ ‘
Hampden. . T¢ Aroha. Ohaupo. '
Hastings. 1 Te Kuiti. © Onerahi.
Huntly. i Temuka. Ormondville. ;
Levin. Thames. Otorohanga. |
Fower Hutt. Timaru. Papakura.
Martinborough,  Upper Hutt.  Papatoctoce.
Marton. i Waihi. Patutahi. !
Mastorton. Waimate. Pleasant Point, | i
Malamata. Waipawa. » Pataruru. f
i Morringville. | Waipukurau, | Raglan.
[ ML, Albert. Wairoa. Rongotea. |
Mt. lden. Whakatane. Southbridge. | !
Napier. Woodville. Taradale. ‘
New Lynu. . . |
Newmarket. \ |
Now Plymouth : 1‘ ‘
| i |

Public Works Department and also Dunedin City Corporation).

(e) Palmerston North, Christechureh (including New Brighton Borough), Invercargill.
L (f) Wellington, Dunedin (including St. Kilda, Port (‘h‘ﬂmom West Harbour, Green Island, and Mosgiel Boroughs and

¢ (d) South Taranaki, Taranaki, and Otago (through
|
|

Outram Town District).

| (7) Nelson.
2| () Blult, Hamilton, Kaiapoi, Lyttelton, Napiery], New Plymouthy, Rangiora, Riccarton, Sumner, Tuwamarunuif,
g Te Arohad], Thamesq, Timaruy, Wairoa$|, Whakatanes|.
S | (2) Waltara, Inglewood, Stratford, Pavea, Taihape.
54 (§) Ohakune. Picton, Queenstown, Ractihi, Tanranga, Te Puke, Westport, Whangarei.
2 (k) Heatheote, Waimairi.
S () Kaikoura, Murchison, Uawa.
& | (m) Mangawceka, Manunui.
31 (n) Kaponga (through Taranaki Power Board).
"1 (0) Included boroughs (Hokitika, Kumara, Whangarei).

(p) Rawene, Kohukohu.
() Includes seven boroughs (Blull (also scheduled under (k) ), Gore, Mataura, Riverton, South Invercargill, Tapanui,
L Winton), and five town districts (Kdendale, Lumsden, Nighteaps, Otautau, Wyndham).
4 Also scheduled under (a).
»Summ(m/ 0/ N’umbms of Cities, Bmowr;/m mul Town Dist
i
’ North Ieland. f South Tsland.
i | " ; y
‘ Cities. Boroughs. ‘ J)|I~.rt)1“1'z1ts J Cities. \‘ joronghs. ‘ Dli:’n’('}“

T T - T ‘ " } - i - o i T i o oo T

Number . ‘ 4 e8| a8 4 4 14

Electric Jty availuble in 4 63 42 ‘ 4 46 11

Government supply avmlab]g in ‘ 4 ; 62 37 3 : 35 ! 10

Taking whole supply from Government | R H6 i 5h 2 95 ‘ 9

¥ Wellington City t Lxh(w practically the whole uf its supply, dlthou;:h listed as ¢ partial supply.

THE LIBRARY
UNlVERS|TY OF CANTERBURY
= CHRISTCHURCH, N.Z, i



D—1. 100

Public electric supply v not yet available in the following horoughs and town districts (Kohukohu
Town District hag partial private supply)

Boroughs. Town Districls.
Arrowtown {South Island).  Clinton (Bonth Island).® Kawhis (North Island).f
Naseby (Routh Island). - Kaikohe (North Island).T Kohukohu (North Island).
Ross (South Lsland). P Kaitain (North Istand).f Ohura (North [sland).
v Kawakawa (Novth falund).d Russell (North Island).f
* o be reticulated for electric supply from Otago Power Board. 1490 be reticulated for electric
supply from Te Awamutn Power Board. 1o be eoticalated for eleetric supply from Bay of Tslands

Power Board.

During the year Wilson’s (N.Z.) Portland Cement Co. placed an order for an additional 1,000 kW,
2,200-volt generator for its hydro station at Walrua Falls. The unito will hring the installed capacity
up to 3,000 kW,

Murchison County Council and Kaikoura County Couneil cneh supplomented . heir respeetive
generating-canacitios by the nstallation of o Diesel unit eated ab 150 hodip (100 kVAL).

2 b i

The hydro-clectric generabing- \‘ dhions operated hy Toumaranui Borough Counel and Whalatane
3ovough Council have heen shut down and in cach e Hutk supply is now being obtained from the
Government sysfem.

The Diesel gencrating-set of the Ashburton T'h'(’lriw—]m\\'m' Booard went oub of commission in
May, 1938, due to a broken crank-shaft, and 15 not hizely to be veinstated,

The total installed capacity (excluding standby plang) 0 at present 279,920 kKW,

The proportion of installed plant as at 3lst March, 1939, is as follows:

. - Proportion
e 4 I
Stations. Kilowatts. por Cent.
Water-power (excluding 15 standby instatlations) . 34 TR, 84 99-61

Hteam-power (L\Clml]ng standby plants at Portland (3, 190 kW, )
Auckland (41,460 kW), Wanganui (500 kW), Wellington
(24,000 kW), Tovercargill  (LOOO KW, Waihi,*  Huetly
(1,500 kW), Dunedin (1,875 kW), Christehoveh (8,500 KW,
Nelson (500 kW), Hokitika (620 kW.) o totalling 76,150 kW,

10 stations) .. . .. . . oo 750 0-27

Gas - power  (excluding standby  plants at Palmerston North
(R16 kW.), Westport (210 kW.), liwikonm (37 kW), Yathape
(75 kW) o totalling 1,138 kW., 4 stalions) 0

Oil-power  (exclading  standby pl(n,nth at Penrose (“ 7 Ho k \V)
Dobson (5,760 kW.), Paimerston North (2,000 kW.), Dunedin
(860 kW), Blenheim (1,366 kW.), Hastings (1,087 kW),
Gisborne (980 kW.), Napter (400 kW.), Thames (% KW.),
Opunake (148 kw.), Ohakune (113 kW), Hawera (485 kW),
Oamara (192 kW.), New Plymouth (350 kW.), Hokitika
(Kanieri) (150 kW.), Hokitika (200 kW.), Motuela (HOKW ),
Patea (64 kW), Reefton (60 kW), Queenstown (128 kW),
I\"hrr('himn (B0 kW), Kohukohu (9 kW) o totaliing 18044

kW, 22 stations) .. .. .. .. .. D 335 0-12
Totals .. . - . L3900 979,926 100400

F 1,040 kW, plant partially dizmantled ab present.

The number of consumers supplied hag increaged from 388,630 to 107,316, an increase of 18,736,
or 483 per cent. for the year.

The total population included in the varions eleotric-supply areas is LIS0VTHD, or 91-75% per cent.
of the total population of the Dominion, so that the ideal of a supply heing available to every home
in the Domimion is well ou the way to realization. The maximum demand per head of population
in the arcas supplicd now exceeds the allocation of G-16 kW., or (-2 liorse-power, per head of
population, the original basis of the design of the Government s‘uhcmus.

The units sold per head of population supplied were T44, as compared with 659 last year.

The total Tength of Lransmission and distribution line in service is 26,9

b

) route-miles, as compared
with 24,407 last year, an inerease of 1,674 miles, or 646 per cent. This fact would seem to indicate
that Hnuo is a steady denmund for Hu\ extension of electric fines to meet the requirements of the
raval arcas. The number of consmers per route-mile i 1567, ns (:m'n;m.u,i with 15-92 [ast year.

#The lowee perectboge as shown bhis vear compared with thal of previons years i accounted for by ithe
fact that the assistonce of the (overnmend Siat fan has been invoked to sapply acearate populatinn fignres
from the ladest censns et as a0 cheed apadost Shose hithorto sehedalod as being correet,

<




101 1)1,

The sales per route-mile of line were 43,700 units, and the gross revenue £242% The unifs are
areater than fast yuir (40,100), ana there i3 ab erease 1 revente as against £2575 ast year, due to a
general reduction in selling-rates and to load-buildivg campaigns. This inerease aun also be atfributed
o a decided fmprovement in the cconomic conditions which have prevailed during the past three
yeoars, and an examination of the table under " Urowth of Load ™ reveals interesting figures in
connection with < Blectric Cooking and Hlectric Walcr-heating 7 lov the 1925639 period.

Out of the nincty-one distributing authorities (including Public Works Departnient, North
Island and South lsland systems, and excluding Boss  Borough), cighty-one  showed o profit
for the year amounting to L£1A39,631, and  ten showed o loss amounting to L1745, The
gross revenue (including bolk sales, but cxcluding vates) was £6,296,5:6, and the general result
is a profit for the whole Dominion of £1,126,936 after paying worlang-costs (£3,232,877) and capital
(interest, sinking fund, and (loprcci‘ui(m exchange, &) charges (E1936,413) at the mde of D48 per
cent. on the total capital outly of £37.367,664.  This shows i net profit of 3-02 per cent., as compared
with 2:47 per cent. last year.  The lm%nmw on the whole s thus a thoronghly ;‘uusul andd remunerative
one as well as .supplymg a public necessity to 917 per cent. of the population ol the Dominion.

The {ollowing table summarizes the results of the y(‘:n"s‘ operations in eoniwction with electric
supply tlnoLIUiu)ui the Dominion. Tt should be noted that the inethod of compilation and computation

g

adopted for the following table is shightly different to that of yeavs previous l‘o 1933

— i — Walter. ‘ Stean Gas. Oil. Total.
) T R | | |
1. Namber of main stations .. .. " No.: 34{u) L(b)] .. j (3(’(')1 4l
2. Installed eapacity (main plant) kW, 278,84 I} 750] .. ! 535 279,926
3. Number of standby plants } No. ! 10(d) 19(e) ) 22(y) 5l
4. Ingtalled capacity (standby plant) PRWo 3, (m"l‘ 76150 1,138 14,544 99,516
A, Number of consumers .. .. No. 403,033 3428 .. 855 | 107,316
6. Connected load .. .. ..o KW, 1,892,730 i, (50‘ .. 1,177 1,904,967
7. Units gencrated .. .. ..~ No. ‘1,,}‘47 664,766 |7, I‘)l) 72 206,709 l(),7\7,32 1 1|(», 149,423
N R e S
8. Units sold to consumers .. .. No. | I H) L8361 ",&‘
9. Percentage of non-productive units .. . %) ‘ 21-70
10, Total operative capital (ineluding distri- | £ | 37,367,664
buting systems and standby plant)
[1. Total capital per kilowatt installed ‘ L G8-4h
(including distributing systems, &o.) |
12, Annual working-costs .. A 1,593,677t
13. Annual working-cost per unit under | d. | 0-34h
secbion 8 ‘ ‘
I4. Anvual capital costs (intercst, sinking | £ 1,936,413
fund, and depreciation) :
15, Annual capital cost per unit under @ d. ! 0-420
soction 8 | ‘
16. Aunnual capilal costs as percentage of | %, RN
s pital i i
17, Total annual costs (section 12 plus ' £ ‘ 3,530,000
section 14) :
18. Total annual cost per unit under section 8 d. 0-765
19. Total annual revenue (from retail sale | £ | 1,536,461
of electricity) 1
20. Average revenue per unit (from seciions  d. 0082
19 and 8) i
21. Gross revenue (oxcluding rates and bulk | £ ‘
sales) ‘
22. Net profit (scetion 21 less section 17) .. £
23. Ratio working-costs to gross rovenuc ‘ s
(section 12 and scction 21) !
* This figuee i dislinet from that of £238, which i3 compiled on revenuo from sale of electricily only. T After dediteling
cost of power purchased in bulk.
Norks :— MAIN STATIONS.

(1) Hydro-clectric : Acapimi, [Horahora, Mangahao, Waikarcmwoaun, oleridge, Waitaki, Monowai, Arnold River, Golden Bay,
Marlborough, Opunake, Otago Centeal, Taeanaki, ‘Loviot | Wainwes (20 Wairee, Koorarug, Dansding New Plvaonth, Queenstown, Ractihi,
Ross, Taihape, Tauranga (2), Westport, Kapouga, Mucchison, Kesikeri, Kaniori, dechon, Wadean #alls, Westlad Power,  Lid.
Total, 34.

(f) Steam: Nelsoun. ‘Total, L

(¢} Oil: Picton, Kaikoura, Uawa, Rawene, Kolutkola, Rectton. ‘l'otal, 6

STANORY PrANT.

(d) Wydro-electric: Akaron, Iairlie, Hawera, Havelock North, New Clyinouth, OQamaru, Ohakune, Patea, Picton, Raetibi, Rotorua,
Tawmearunui, ‘I'e Aroha, Vhames Whakataue.,  iotal, 16,

(e) Steam @ Huntly, Auckland, Wanganui, Christehureh, Puneding Invercarsill, Nelson, Wellington, Portland, We
Ltd.  Total, 10.

(f) Gas: Palmerston Notth, ‘Tathape, Westport, Kaikourn. Cotal, 1.

gy Oil: Penrose, Dobson, Hxlsfln“‘s Blenheim, Opunake. 1, Hawera, Kohukohu, Motueka, Murehison, Oamarn, Duaedin,
Palinerston North, Nszier, New Plynmut,h, ()lml{um, Patea, Thames, Kanierd, Recetton, Westlivud Power, Lol Queenseown, Total, 22,

land Power,
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BROKEN WIRES AND POLES.

There were 517 broken wires reported by electric-supply authorities, with 126,007 niles of
conductor erected. The corresponding figures for the previous vear were 1,386 broken wires and
119,432 miles of conductor in use.

Trees were again the principal cause of the breaks, and accounted for 27 per cent. of the
total, as against 29-4 per cent. for 1938.

The following table has been prepared to show the various factors which have been reported as
responsible for broken wires during the past six years :—

CAUSES oF BREARKAGES or WIRES.

Nort.—Percentages less than 1 per cent. of total are not. shown.

1954, 1035, 1936, 1037, 1938, 1930,
Total - e | - - -
Leported Causes. for ! \ | Per cent- " Per cont- | Per cent- Per cent- Per cond- Per cent-
Yoars. Number., ageof | Number. age of [ Number. age of } Numbers,  age of | Number. age of D Nuncher, age off
| Total, Total. CoTotal. Total. Total. ‘ 'otal.
|
e - B ‘ S v
Trees .. .. 2,049 262 27 319 27 1,341 47 370 238 255 24 402 27
Wires contacting .. 1,585 172 I8 206 17 361 13 367 28 18N 22 291 14
Glales .. . 723 110 11 108 9 171 6 105 N 51 6 178 12
Rinder-failure .. .. 794 128 13 154 13 163 6 105 8T 0o 165 b
Insulator-failure .. 223 13 i 4 .. 13 .. no ER TN I (V] ] 7
Poles broken .. .. 266 39 4 34 3 34 3 36 3 19 2 49 3
Poles hit by vehicles .. 232 39 4 39 3 40 1 {3 4 32 4 34 2
Corrosion .. .. 07 15 2 11 .. 5 .. 15 H it i 40 3
Short cireuit .. .. 47 .. .. .. .. .. .. ] .. 13 2 B 9
Roofing-iron .. .. 139 4 .. .. .. 1) 3 12 .. 8 25 -
Birds .. .. 02 9 1 13 1 11 . I8 1 20 2 2 I
Joint {ailure .. .. 140 12 1 30 2 22 .. 29 2,28 3 19 1
Overstress .. .. 50 . . 4 . 12 . 16 1} 14
Snow .. .. 479 .. .. 111 9 318 12 5 .. 2 13
Span-breaks .. .. 13 .. .. .. .. . 13
Vibration .. .. 126 1 30 3 44 2 22 2 17 2 12
Blasting .. .. 31 t 7 6 2 7 8
Lightning .. .. 35 2 7 .. Il 7 2 6
Contacting carth-guard . . 28 6 3 .. 7 2 b H
Opossums .. .. 9 1 .. 1 l ! I .. b
Bad workmanship .. 85 25 3 14 2 17 6 10 1 %
Jumper-faiture .. 18 I 4 .. 2 [§ ! 4
aystacker .. .. 41 9 1 10 5 b B 7
Radio-mast .. .. 39 5 12 1 12 { 4 4
Football .. .. 4 . 1 . B
Threshing-mill .. 10 2 1 1 3 . 3
Crane 9 2 1 3 3
Kite .. .. 8 . 1 o 2
Falling pole .. .. 3 I .. .. .. .. .. .. A 2
Loaded forry .. . 5 .. 2 1 i 2
Wire over line. . 13 7 . 3 1 2
Italling chimney 2 l 1
Ladder I . 1
Scrub fire .. 27 1 4 2 3 14 3 3
House fire .. .. 32 15 2 2 13 L 1 i
Flood 7 2 3 2
Rifle-shot 7 . .. 6 [
Landslip 7 . { 1 1 1
Aeroplane 5 2 1 1 . 1
Ship’s mast .. 6 . 2 1 3
Cut by slasher .. 11 2 . 2 2 o4 1
Barthquake .. . 26 26 3 .. .. .. .. .. .. ..
Tram-trolley pole .. 14 .. 3 .. .. .. 7 .. 3
Failure inder-ground cable 4 2 2 .. .. .. .. ..
Excessive sag .. .. 1 1
Straw blown on lne .. 1 1 .
Contact with roof .. [ 3 1 . 3
Trost .. .. 17 11 i 1 I 4
Broken by workmen .. 2 ! 1
Cross-arm burnt or broken 4 4 .
Contact with stay wire 8 | 3 1 3
Animals rubbing poles .. 3 2 |
Fouled by excavator .. 1 1 .
Sca erosion .. .. 2 ! .. .. .. 1 .. .. .. .. .. ..
Contact with pole .. 9 .. .. 3 .. 2 .. 4 .. .. .. o
Contact with 1. and T. lines 12 .. .. I .. 10 .. |
Sontact with P.W.D. lines 6 .. .. .. .. 3 .. 3
Fouled by building material 15 4 .. [ .. 8 .. 2
Storm damage to buildings 26 .. .. .. .. 19 .. 7 . R .
Unknown .. .. 179 31 3 37 3 17 .. 33 3 29 3 32 2
Totals .. .. .. 973 .. 1,200 .. 2,853 .. 1,325 .. 866 .. 1,517 ..

Total breakages reported for six years - 8,734, of which trees were responsible for 33-75 per cent.
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The 60 " causes ” assigned by reporting authorities as scheduled above are many and varied.
I is quite possible that different. reporting authorities have different ways of o \pILbban the same thing,
as, for instanee, © wires contacting” may be synonymous with *“ short circuil,” or, to take (mothot
instance, " span breaks ™ with " overstress 7 or " joint failure.” Tt is hop«vd that the publication
of this table will be of some interest to supply authority enginecrs in general.

As regards broken poles, 406 instances were reported for the year, of which 239, or 58-8 per cent.,
were New Zealand blue-gum.

For 1938 the total uumbm of broken poles reported was 323, and it 1s still evident that electric-
supply anthorities who experimented with New Zealand blue-gum and nondescript Australian hardwoods
during the past decade are now being called upon to make replacements sooner than the anticipated
life of fiftcen years for poles used on dlsfnbutlou lines.

AcruaL Mineagus anp SizeEs oF OveErHEAD CONDUCTORS IN USE AT 31st MarcH, 1939.

'

! Galvanized ‘ Galvanized ‘

Copper. Aluminium, Steel, ‘ Tron Copperweld. E}’g;ﬁg‘;z‘i& Bronze.
bize of ) : Total
(,‘o‘uductors S ———— f“r e — -] ~—— —eem o= PBreak-
. ages.
| s, ‘Bm“k" Miles. | 0O Biles. ';ﬁ;“\ Mites. BP0 pytes. |BXOK) e, ‘Bfé‘g;* Mites. |reak: ¢
7/20 .. 6,786 '309 .. .. .. .. .. .. .. .. .. .. ’ e .. 309
7/18 .| 14,264) 633 .. .. . 633
7/17 L.13,206] 37| .. .. - .. .. S . R . 37
7/16 Lo | 26,458 266 49 . 301 3 103 .. 8 .. 177 .. .. .. 269
7/15 . 110] 4 .. .. .. .. .. .. .. . 259 .. .. . 4
7/14 | 13,470 74 24 8 19 .. 7 . .. .. 1,087 .. . .. 82
7/13 .. 1,210 1 .. .. 3 .. 4 RV T .. 163 [ 1
7/12 . 645 .. 12 1| 11| .. .. . i8] .. | 30 i 1
7/11 .. 4 .. ) N ] D I £
7/10 e 661 .. ‘37 .. .. .. .. . .. .. 51
7/9 i, 640 .. 30, 7 A A R B oo
19/18 .. 407 14| .. o I I . . . .. 14
19/17 .. 692 7 .. .. .. .. .. .. .. .. . .. - .. 7
19/16 .. 1,849 L0 .. .. .. . .. o .. .. .. .. .. .. Lo
19/15 . 201 2 .. .. . .. .. N .. . . .. .. .. 2
19/14 .. 726 3 e .. .. v .. .. . .. .. . .. .. 3
19/13 I W 5T .. N
19/12 . 832 .. | ..o .. 2
19/10 . .. . IR I
37/16 . 67 .. .
37/15 . 403
37/14 .. 120
37/13 .. 23 .. . I I R o
37/12 .. .. . I R I I o297
66/13 .. A O O e O A e I R R I
12 .. 2,403; 119 .. . 2 . 86 .. 12 .. .. . e .. 119
10 .. . 9,399 403 .. 2 112 1 222 .. 423 12 .. .. 30 . 418
3 .. Lo 13,773] 190 .. .. 5,482 43 15,326 58 733 2 .. .. .. .. 283
7. 759 12 .. .. .. .. 290 .. 92 .. .. .. .. .. 12
6 . 288 3 .. e 127 .. 147 .. 165 7 .. .. .. .. 10
4 . 593 .. . .. .. .. .. .. 79 2
2 . 65/ .. e .. . . .. . ..
2/0 - . o 0 31 .| o] ] ol oL . 3
3/0 . 4 .. . R S N o] o899 oL U
3/12 . 155 1 14 . 9 . .. . .. .. .. . .. .. [
3/11 .. .. . 3
3/10 .. a7 L. 3
3/9 .. .. .. 4] ..
3/8 o . .. 41 1
4/16 .. 13 .. . U .
4/14 .. . .. .. Lless oL N I I . t
5/14 . . . . I T 10 3 T R R N I . 1
6/-144 .. . .. .. .. .. .. .. . .. .. 19 2 2
7/167 .. S O (O O O R Llese| o o] )L
Miscellaneous 83 11 161 2 .. . 2 .. 1" .. 58 .. .. .. 13
Telephone-wires 195 .. .. L0600 0| 906 | L. 12,918 . .
Totals .. 1103,33412,102 | 465 | 17 17,506 | 49 i7,0u3 | 58 l4,366 | 21 (3,243 2| 30| .. | 2,240

| — —

Y
Grand total, 126,097 miles.

No returns of conductor mileages received from Auckland and Christchurch.
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GROWTH OF LOAD.
The total connected load ot end of the year under review was 1,904,967 kW, compared with
1,676,689 for 1933, an increase of 228,278 kW., or 13:6 per cent.
Statistics pertaining to the increasing use of electne ranges, clectric water-heaters, and milking
machines have heen collected and scheduled for some years past, and from the following table will be
seen the annual growth which has taken place in cach class @ ~

| Route- | ‘ ) Tilectric ‘ Electrically-

Year. ‘ miles of Consumers. | Annual i 13lectric Annual | Wator. Annual drlvpn Annual
¢ Line in | ! Inerease. | Ranges.  Increase. heators Increase.  Milking- | Increase
| Service. } | . neators. . machines.

\ ! | 1 4‘

i Number. | Per Cent.! Number. | Per Cent. | Number. | Por Cent.. Number. | Per Cent.
1926 .. 0 6,011 | 148,699 . .. | 1,526 | .. [ oo 3,580 1 ..
1926 .. . 12,454 | 192,392 1 293 4,671 2050 - 6,6b4 L. 4,856 308
1927 .. i 14,975 | 228,345 i 18-7 9,511 1040 | 14,160 1130 6,738 388
1928 .. 1 17,063 | 243,795 68 15,766 66-0 21,513 020 8,014 263
1929 .. 0 17,759 1 266,306 92 | 20,254 © 28H 29,257 36-0 10,161 194
1930 .. | 19,128 | 284,235 } 67 1 25,997 | 283 37,564 ‘ 285 11,922 17-3
1931 .. | 19,636 | 300,809 59 29,480 13-2 42,803 1 139 13,656 145
1932 .. | 20,251 | 309,360 23 31,973 &5 45,796 1 71 14,163 37
1933 .. | 20,585 | 322,997 44, 33,998 64 48,070 b0 15,913 124
1934 .. | 20,996 | 334,593 36 36,081 6-2 50,272 | 16 16,992 68
1935 .. | 21,707 | 342,334 23 39,730 101 53,636 | 67 17,200 1-2
1936 .. | 22,424 | 355,973 4-0 44,837 12-9 58,864 98 . 18,4568 74

1937 .. | 23,322 | 371,027 42 | 53,402 | 191 67,040 | 139 | 20,275 08
1938 .. | 24,407 | 388,530 47 64,408 | 206 77,363 | 154 22,711 [2-4
1939 .. | 25,982 | 407,316 18| 78,702 L 2244 | 9L 186 ‘ 24,851 94

o : ' !

The total increase in route-miles of line for the above fourteen-year period is 334 per cent.

CONDENSED REVIEW OF ELECTRICAL PROGRISS.

During the year the statistical records collected over the past fifteen years have been condensed
into graph form, and the graphs below contain the following information as at the end of each financial
year from 1925 to 1939 inclusive : —

Graph No. 1.—(e¢) Number of units generated ; (b) number of units sold (retail) 1 (¢) number of
units sold per consumer (average) ; (d) number of units sold per capila (average).

Uraph No. 2.-—(¢) Number of electric water-heaters installed © (6) number of electric ranges
installed ; (¢) nunber of clectric milking-machines installed.

Graph No. 3.—(¢) Number of consumers per route-mile of line in operation ;  (6) number of
consumers supplied ; (¢) number of route-miles of line m operation ; (d) total connected
load, in kilowatts.

(iraph No. 4—(a) Revenue received from retail sales of electricity (pounds) ; (4) total working-
costs (excluding bulk purchases) (pounds); () total capital charges (pounds) : (d) total
annnal costs (pounds) ; (e) average revenue per unit sold (pence).
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Graph No 2
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In studying the above graphs it should be remembered that they represent a composite review
of the clectric-supply business as a whole, and the appropriate statistics appertaining to the Public
Works Department have therefore been combined with those of all the other electrical supply
anthorities in the Dominion. 1t is hoped that the publication of these graphs will continue to be of
interest to the various electric-supply authorities throughout New Zealand, without whose valued
co-operation in furnishing the requisite statistics each year it would not have heen possible to compile
the information now presented in graph form.

KLECTRICAT, SUPPLY AND ELECTRICAL WIRING REGULATIONS

During the past year numbers of 6-volt, 12-volt, and 18-volt portable electric-lighting plants

have been installed In territories not readily accessible to public electric-supply systems.  Under the
] pply sy

Klectrical Wiremen's Registration Act the services of a registered wireman are not necessary to install
the wiring where the voltage does not exceed 20 volts, but this does not include exemption from the
requirements of the Klectrical Wiring Regulations issued under the Public Works Act, Some
moditication of the standard Electrical Wiring Regulations was deemed necessary in such cases, and
the Regulations Advisory Committee has prepared regulations defining the requirements to be
observed by persons installing such sets with a rating not exceeding 500 watts.  These regulations
were gazetted on 13th January, 1938,

LICENSES AND PERMITS ISSUED.

The following water-power and electric-line licenses (46) and permits (12) have been issued during
the period between lst July, 1938, and 30th June, 1939 :--

(1) Licenses (40} : Wanganui-Rangitikei Klectric-power Board ;  Ashburton Rlectric-power
Board ; Tararua Electric-power Board ; H. Sagar, Longford ; (i. B. Nichol, Clarks ;
K. A. Gray, Horeke ; Waimea Electric-power Board : J. A. McCaughan, Kingston :
J. Kelland, Omarama ; R. . Vincent, Ohau Downs; D. 8. Musker, Uruti; T. W.
McLean, Waimumu; R. II. Rhodes, St. Andrews; Heathcote County Council
(amendment) ;  Blackwater Mines, Wainta ; Hume Kleetric-power Co. (amendment) ;
fnvercargill City Council ; D. C. Aubrey, Pembroke ; 8. de Filippi, Koiterangi ; W. J.
Wallace, Ross; Grey River Dredging Co., Lkamatua ;  Kildare Consolidated Gold-
mining Co., Ranfurly ; Sullivan Bros., Weheka (amendment) ; M. A. Wall, Matakitaki :
Bay of Islands Hlectric-power Board ; Karamea Co-operative Dairy Factory Co. ;
Mangonui County Council ; W. E. Barker, Mount Harper; K. A. Robson, Waiau;
Westport Coal Co., Westport ; 'T. Hurley, Tokaanu; L. Keys, Kohukohu (amendment) ;

R. Weenink, Te Taho; H. IHolt, Puketona ; H. C. Miller, Longford ; Waitomo

Blectric-power Board ; P. and R. Diserens, Gowan Bridge ;  Waikakaho Deep Lead,
Ltd., Blenheim; A, W. Gunn, Wataroa ; Wairere Klectric-power Board (amendment),

(2) Revocations (5) : P. R. Sargood, Pembroke ; D, TI. Rutherford, Makuri; ! 8. Hammond,
Tathape ; K. Excell, Raurimu: Grey Electric-power Board (Arnold River).

(3) Assignment (1) W. Patterson to Gi. Kellow, Reefton.

(4) Permits (12) I, Hutchinson, Otoko : K. O. and ¢ K. Jones, Kongahu ; L. O. Buchanan,
Hororata ; MeRarlane Bstate, Culverden : L. A Savill, Peria © R. (% Taylor, Ha rapepe
AL CO Williams, Te Parae M. S0 Alpass, ’\lakuri o U R. Brereton, Motueka : H. Fox,
Waipiro Bay ; L. Eyles, Woodstoek @ . Armstrong, Kaikoura,

INSPECTION OF ELECTRIC LINES, ALSO PRIVATE GENERATING-PLANTS,

The annual departmental inspection of the electric lines in operation was carried out in the
case of supply authorities last vear, and any defects or breaches of the vegulations which canie under
notice were duly notified to the supply authorities concerned.  These inspection activities of the
Department undoubtedly tend towards the maintaining of a high standard, and the general willing-
ness on the part of the supplv authorities to co-operate in a m*nvr(:l observance ol ﬂn' n'}_:ulatlons
u()vormnﬂ such matters is of great assistance to this I)v rtment,
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The following supply authorities have notified extensions to clectric lines in their respective

districts during the year: -

Power Boards
Ashburton.
Auckland.

Banks Peninsula.
Bay of Islands.
Bay of Plenty.
Cambridge.
Central ]l‘:wl\(l s Bay.
Central Waikato.
Dannevirke.
Frankhn.

(frey.

Hawke’s Bay.
Horowhenua.
Hutt Valley.
Malvern.
Manawatu-Oroua.
Marlborough.
North Auckland.
North Canterbury.
Opunake.

Otago.

Otago Central.
Poverty Bay.

It is vot generally known ¢

for the inspection of these plants before same are plawced in service.

such plants have been made as o

the loss of human life In sevente

eight respectively.

Power Boards—continied.

South Canterbury.
South Taranaki.
Springs-Kllesmers.
Taranaki.
Tararua.
Tanranga.

Te Awamutu.
Teviot.

Thames Valley.
Wairoa.
Waitomo.
Watmea.
Wairarapa.
Wairere.

Waitaki.
Waitemata.

Wanganui-Rangitikei.

Citles
Christchurch.
Dunedin.
Invercargill.
Nelson.
Palmerston: North.

Im

i

Wb under the

pportunity offered.

[lectrieal

Clities—continued.
Wellington.
Boroughs—
Bluff.
Hamilton.
Napier.
New Piymouth.
Ricearton.
Taumaranui.
Thames.
Wairoa.
Waitara.
Town Boards -
Kaponga.
County Councils—
Nil.
Companies—-—
Bruce Bay Timber Co
Martha Gold-mining Co.
Graham Bros., Waiho.
Public Works Department—
Southland Klectric Suapply
System.

Wiremen's Registration Amendment Act,
1928, 1t 1s mandatory to give notice of the wstallation ol private eleetric plants, and provision 1s made
» Y £

ELECTRICAT, ACCIDENTS.

During the year there were reported to the Department forty-nine clec trical accidents, involving

en instances.

During the year inspections of

Jorresponding figures for 1938 were thirty-eight and

This year’s eleotrical accidents resulted in injuries (fatal and otherwise) to the following :---

Klectrical employees
Other tradesmen
General pubhc
Stock

Total

The following 18 a

1933.

Classification.

Total. [Fntal.
| '

Iilectrical employees | 15 2 12
Otherjtradesmen 9 4 1
General public 7 6 I‘,)
Stock 8 ‘
IS A .
Totals “ i )3

39 \ 12

The following graph has been prepared to

1934,

1035 1936,

‘ 2 17 3 13
.. 3 . 10
8 17 52
8 ‘ 9
- 4;; ‘ v

52
\

: | i
Total, Fatal. 'l'oi‘:n!.}h‘:\ml‘1 Total. Watal.’
! . i

|
Total. I Tratal. Total.

21
&
13
9

49

v summary of elestrical accidents for the past seven years—viz., 1933 to 1939 -

1937 l 1988, 1 1939, £1.8
; | 35 | 3£
] V82| 52
}Fatnl. Total. | Fatal.' H‘% H;iﬁ
.. 12 : ‘ 21 8| 105 19
2 9 } 6 4 44 122
] l 16 4 13 S8 43
‘ 3 9 41
- S N — -
I od0) 8| 4y
[

|
|

show the mcidence of eleetrical aceidents, and althougll

such oceurrences are regrettable, the curves indicate that as the risk of exposure to accident; inereases
with the electrical development of the Dominton as represented by the ercction of additional riiles of
reticulation and additional users are connected up, the ratio of accidents to additional rigks is fortunately

not increasing.
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BLECTRICAL FIRES.
During the vear there were 23 fires attributed to electrical causes and reported to the Department
by the electrical supply authorities, as per list below.
The sources of this year’s electrical fires included the following :

Electric irons .. .. .. .. . .. .. D
Radiators .. .. .. .. .. .. .. 2
Water-heaters boiling dry .. .. .. .. |
Other electrical appliances .. .. .. .. R |
Defective nstallations .. .. .. .. .. o9
Defective radio mstallation .. .. .. .. .. |
Contacts between overhead Tines .. . .. BN
Lightning .. .. .. .. .. .. oo

Totals .. .. .. .. .. o023

The following is & summary of causes of electrieal fives for the seven-yearly period, 1933-39 «

B i 1933. i 1934, “ 1935. 1936. 1937, 1938, | 1439, ‘ Totals.
|
Klectric irons . .. 4 12 8 ] 7 3 5 47
Klectric radiators . 2 .. 1 9 | 2 8
Other electrical appliances p 3 6 4 6 6 1 28
Defective installations 4 11 7 12 3 9 9 Hh
Defective flexible cords .. .. .. .. .. : .. .. 3
Defective radio installations 1 .. .. .. I .. 1 3
Bedding in contact  with .. .. . . | .. . 1
lamp
Contact between  distribu- .. .. .. .. 1 .. ik} 4
tion and service Imes ‘ ; ;
Lightning .. - . T co 1 oo ! 2
Solderimg-iron . .. .. .. .. | 1
Rats .. .. 2 2
Transformer-o1l overheating | 1
Water-heating — appliances 2 1 3
boiling dry ' ‘
Totals .. I O T 22 2 1 23 2 93 158
Number of con- ‘ 322,997| 334,593 342,334] 305,973 371,027 388,580 407,316
sumers ‘

REGINTRATION OF ELECTRICAL WIRKEMEN.

Kighteen full-day meetings of the Board were held during the year ended 31st March, 1939, This
is the lurgest number of mectings in any year sinee the year the Act eame into operation, when thirty-
two meetings were held in order to register the wiremen who were operating at that time.

The shortage of wiremen which has been noticeable for the last two or three years still continues,
and has been accentusted temporarily by work undertaken in connection with the Centennial
Exhibition. To assist in relieving the position several wiremen from Great Britain, Australia, Canada,
and Hurope arrived during the yvear.  One hundred and fifteen wiremen were granted full registration
during the year, and ninety-seven were granted limited registration.  To avoid the delay caused by
waiting for a meeting of the Board in those cases where a person did not have the usual opportunity to
make an application, the Act was amended in 1926 to provide that an authority to carry out electrical
work could be issued on the approval of two members of the Bourd, pending the determination of the
Board with respect to the application.  Fifteen of these authorities were issued during the vear to
wirenien who had found work before the snbsequent meeting of the Board.

To assist further in relieving the shortage 1t was decided to set up two comprehensive classes of
electrical servicemen under limited registration, and this had the additionai advantage of reducing the
number of types of registration by grouping together several types.  Both classes include

The replacement of fuse-links,
The connection and replacement of flexible cords and the earthing of appliances,
and one elase also includes
The disconnection and reconnection of appliances and the assembly and repair of appliances.

The elasses of ratings in the Royal Navy to whom registration 1s granted were given further careful
consideration, and these have been extended.  Electrieal artificers, feading torpedomen, and torpedo-
gunners” mates have been cligible for some years for full registration after passing the wiremen’s
examination. Leading telegraphists are now eligible for limited registration for electrical work in
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connection with radio-sets alter passing an examination for radio servicemen and one for elestrical
servicemen or clectrical wiremen.  Seamen torpedomen are now eligible for limited registration as
clectrical servicemen after passing the clectrical servicemen’s examination or that for electrical
wircimen.  Pwo yvears’ experience as aoseaman torpedoman is now accepted as being equivalent to twelve
month=" experience i the work of an elecbrieal wireman.

Ioall cases 16 38 necessary fo have o minimum of three years™ experienee and to have attained the
ace of pineteen years before registration can he granted.

Consideraiton was also given again to the granting of registration to apprentices who had received
thelr training in connection with e‘](‘wh'iu 1'mmw:xys, and 1t has been agreed that three years of such
traming will be accepted as cqrivalent to two years’ training in the work of an electrical wireman.

It s inferesting to note that the first limited registration in connection with the installation and
maintenance ol supervisory confrol wiring and (Lpparatus on supply lines was granted during the year.

The registeation of persons whose mother -tongue 18 not Knglish has presented some difficulty,
but an endeavour is bei ‘mg made to enable these wiremen to be mnp]oyed under the direct supervision
of registered wiremen pending the pussing of the ordinary half-yearly examination.  Before heing
granted permisgon to work with o wireman a test for knowledge of linglish and general knowledge
of clectrical work has fo he passed.

Farther consideration was given fo the cases of six persons whose applications had been declined,
as 1t appeared their experience had not heen gaimed in accordance with the Act.  Careful investization
by the Apprenticeship Committees n the districts concerned produced sufficient information to muke
it possible to register five of the persons involved.  Thirteen proposed contracts for adult apprentices
were referred to the Registration Beard by the Department of Labour to ascertaln whether previous
experience was satisfuctory and could be counted for the purposes of registration. It was ascertained
i one case that the previous experience was sufficient for registration and no further apprenticeship
was Il(‘(‘(‘.SHILI“V. A number of other cases were veferred to the Board by the individuals concerned.

The question of making an allowance for time served in other branches of the electrical trade was
discussed and the general prineiple laid down that at least two years’ experience in the wiring branch
I necessary. '

Apprentices who had received five years™ training chiefly i repair and maintenance work came
under review. This work includes a lair proportion of wiring, but it is considered some further

experience I wiring is necessary and this has been fixed at a minimum period of six months.

Numerous requests for rulings on their experience were reccived fronm persons who wished to obtain
registration alter passing the examination.

The duties of an Inspeetor of Kleetrical Wiring are important and responsible ones, and the Act
stipulates that the Board must be satisfied that the person who is to be registered as an Inspector
1s competent to inspeet and test electrical wiring work.  The proposed appointment in a few cases of
wiremen who had been registercd as such for only a few months, others who were considered to be
too young, and others who had previously had their registration certificates endorsed for defective
work, resulted in the matter again coming under consideration.  The conclusions arrived at were that
no person should be eligible for registration as an Inspector if he had been registered as an eleetrical
wireman for fess than five years, if he was less than twenty-five years of age, or if his registration
certificates had been endorsed for defeetive work during the previous five years.

The results of the wiremen’s examinations show that the candidates would benefit materially
from more training at technical schools.  The examiners continue to report very unsatisfactory results
in the written part of the examination for clectrical wiremen and point out that the results scem to
indicate that the candidates made little or no effort towards technical training or o working knowledge
of the regulations.  Carclessness, bad writing, bad spelling, exceptionally had sketching and setting-out
of work were characteristic of a large number of papers, and generally the arithmetic was weak.

The workmanship in the practical part of the wiremen’s examination continues at a reasonably
good standard, bat care in working 1o given measurements was still lacking.  Bending and setting
is still unsatisfactory, and cutbing and serewing were only of an average standard ; many candidates
attempted to work with badly-worn vices and dies, and there was an excessive use of round files for
cleaning the ends of conduit © the regulations lay it down that the ends of conduit shall be reamed
out, not, filed out.  The carthing was of a fairly good standard, but some candidates [ailed to clean
properly the carth connections. and others failed to tighten up the carthing-clips.  The corveet phasing
of serew lamp-holders still requires more attention, although an improvement was shown. ‘«u} few
candidates obtained full nurks for the connecting-up of the cetling-roses.  The tightening-up of the
locking-rings on lamp-lolders still leaves much to be desired. The connecting of the flexible cord to the
plug was very poorly carried out.  Much more training in tying conductors to insulators is required,
and it was cvident that many candidates had never done this elass of work.  The stripping of the
conductors was again very good, but the insufficient heating of the solder in the cable-sockets was the
eause of loss of marks.

The fisst examination for electrical servicemen was held in March, and the results are very
gratifying.  The examiners in the written part comment on the neat setting out, the good writing
and sketehing, and the intelligent manner in which the questions were answered.

The examiners in the practical part of the servicemen’s examination stated that the percentage
of completed exereises and the workmanship were unexpectedly high.  The appliance connector in
the majority of cases was satisfactorily attached to the {lexible cord, but in some cases it was very
badly done.  Some candidates were nndecided as to the use of the locks provided for the flexible cords
in the accessories.  Some candidates require much more Lm]nmg in the art of jointing and soldering.

The questions in the written part deal mainly with wiring regulations, and the practical test deals
mainly with the attachment of flexible cords to accessories, thc carthing of appliances, and the making
of joints und conneetions. A pass in either part of the wiremen’s examination exempts a candidate
from that particular part in the servicemen’s examination,

8—‘1). .l .
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A further examination of Radio Inspectors and radio mechanies in conneetion with the reduction
of interference with radio reception waos held.

Tubles giving details of l(‘n{ﬂh of service, technical training, and the namber of times the
candidate sat have lwml i use by the Boavd for some vears, and it was decided to send copies ol these
to the technical schools for Ur“ information of instrectors i electrical work.

The reports of }m'l(l es of the Aet do not in many cases contain ol the necessary information
although suggestions in connection with their preparation arve contained on the hack ol the report
forms and also in o letler sent to every Inspector when he is vegistered. o ussist Turther i obtaining
satisfactory reports a letier setting out the individual ’H((l(h(ﬁ of the Act and the reeulations which
had heen reported was forwarded to each Tugpector.

The position i vezard Lo I\Hllinf)ll‘-"l\(hl:§'(‘ tabe signs and outline lighting e e from
satisfactory, and was hrovght umh‘r the votice of the Kleetrical Supply Authorvities.
Reports were vecetved that i some cases labourvers were doing wiring, and holders ol limited

registration were agsisting wiremen to carry out installation work, Hlu% wmi\m“ outside the limits
of their registration.

The employment of clectricians in mines appears to have now been established on o st v
basis, and |H‘(*%1zm-~i'l\' att ol these are now vegisterad, Three requests for infor | di to the
training of apprentices for clectrieal work inomines were veceived, In two cases the avatlanie

were considered insullicic nt, e o the other cane it was agreed that an anpreetice condd receive
satisfactory training and he able {o recnve registration as o wireman after passing the exanbsalion
for wiremen.

Provision is made in the Act for the removal of an endorscment after twelve months have
elapsed from the time the endorsement was made. From the time the Act came into foree in 1926
up to the end of March, 1939, 100 endorsements for defective work have been made and 51 hava
been removed.  Only three certificates were endorsed during the current year, so that 48 cndorsements
have been on for over fwelve wonths, and no doubt a farge mwwher of these woudd be removed
the holders of the certifientes would make the necessary application.

The Klectrical Wiremens Begistration Regulations 1929 were slightly amended in 1931 and
again in 1930, and are now somewhat diflicalt to follow. 1t is therefore proposed to consolidate these
andl to have them rveprinted. The opportunity to make several further necestary amendments will
be availed .

A cireular letter setting ot the need for every care on the part of those engaged i the boilding
trade to see that no earthing lead s dinmged or disconnected during alterations and repuivs to o
building  was printwl and copies sent fo the Electrieal Supply  Authovities for distribotion o
h(ld(‘smvn engaged in the hinlding and plumbing tmdt‘

The statistics for the yeur mdvd Slst March, 1939, are sot out helow (the figures in parentheses
are for previous year):

b

Registrations - Number.
Inspectors .. .. .. .. .. .. bt (60)
Wircnmen

Full registration .. .. . .. o HD O (120)
Famited registration .. .. .. .. o097 (61
Provisional licenses .. .. . .. o34 (20)
Examinations—-
Wirenmen s
Candidates—-
Written part .. .. .. .. .o 449 (3T
Practical part .. .. .. .. oo 31 (328)
Passed-—-
Written part .. .. .. .. .. 110 (1ph)
Practical part .. .. . .. oo Ied o (t8e)
Highest marks-
Written part .. .. .. .. R )]
Practical part .. .. .. .. A I ) B

Servicemen’s -
Candidates—

Written part .. . .. .. ..o 108

Practical part .. . .. .. oo 82
Passed—

Written part o . . . .o b4

DPractical part .. .. . .. .. h2
Highest marks -

Written part .. .. .. .. o8

Practical part .. .. .. .. o9 .

Defective work reports . - o . o (99)

Fndorsements made . .. .. .. . 3 (7
Endorsements removed .. .. .. .. ] (9)
Breach ol Act reports .. .. .. .. ooz (312h)
Prosecutions wathorized . o . R A (1))

I have, &c.,
Fomo M. Kissen, BSe., MULEE, AMICHE,

Chief Blectrical Tagineer.
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NORTH ISLAND POWER SYSTEM.

UNITS GENERATED PER WEEK,

CURVES :

1. NORTH ISLAND SYSTEM.
2, ARAPUNI POWER STATION.

3. WAIKAREMOANA POWER STATION.
4 MANGAHAO POWER STATION.
5. HORAHORA POWER STATION.
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CURVES :

MAXIMUM WEEKLY LOADS.
NORTH ISLAND SYSTEM.

NORTH ISLAND POWER SYSTEM.

D.--1.

2669 Wr>
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ARAPUNI POWER STATION.
WAIKAREMOANA POWER STATION.
MANGAHAO POWER STATION.
HORAHORA POWER STATION.
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00008/

000051
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| 000091

1 00004
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PLANT CAPACITY INSTALLED : MAIN PLANT, 169,652 kW.; STANDBY PLANT, 40,750 kW.
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SOUTH ISLAND POWER SYSTEM.

UNITS GENERATED PER WEEK.

CURVES:

4. SOUTH ISLAND DIESEL STATION.

5. MONOWAI POWER STATION.
6. ARNOLD RIVER POWER STATION.

SOUTH ISLAND SYSTEM.

2. WAITAKI POWER STATION.
3. LAKE COLERIDGE POWER STATION

1.

s

A 4

40 SNOITTIN

‘S.LINN
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1. SOUTH ISLAND SYSTEM.
2. WAITAKI POWER STATION.
3. LAKE COLERIDGE POWER STATION. 6. ARNOLD RIVER POWER STATION.

118

SOUTH ISLAND POWER SYSTEM.

MAXIMUM WEEKLY LOADS.

CURVES :

4. SOUTH ISLAND DIESEL STATION.
5. MONOWAI POWER STATION.

PLANT CAPACITY INSTALLED: MAIN PLANT, 73,560 kW.; STANDBY PLANT, 6,760 kW.
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INDEX TO TABLES.
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Analysis of capital outlay ﬂ ; I 122
Analysis of working-costs .. .. .. .. . . | 31 122
Gross financial results of distribution, North Island system . . 1AY o123
Gross financial resulls of distribution, South Island system. . . . % 124
Route-miles of Public Works Department’s lines in operation . .. V1 125
Samoan Administration (Apia) - V1l C 126



D—1

TasLe |.—SUMMARY or

120

FinanciaL AND OPERATING STATISTICS FOR

Norrn  [staNs  AND

ELECTRIC-POWER SYSTEMS FOR THE YEAR ENDING 318t Makci, 1930,

Note.—* North [sland system ” includes Arapuni-Horahora—Mangahao - Waikarcmoana all interconnected.

includes Lake Coleridge-Waitaki-Southland-Arnold River (Westland) all interconneetod,

(1) Capital outlay—
Assets in operation
North Island system
Bouth Island system

Total assets in operation *

Asscts not in operation——
North Island system
South Island system

Total assets not in operation

Total capital outlay

(2) Revenue for year—
North Tsland system. .
South Island system. .

T'otal revenue for year

(3) Costs—
Working-costs-~
North Island system
Sonth Island system

Total working-costs for year

(4) Capital charges-—
Interest—

North Island system

South Island system

Cost of raising loans, &c.o
North Istand syste

South Island system

* lixcludes £151 revenuc from rates.

103839
(Fifth Year).

{a) Finaneial.

£ !
0,264,384
6,387,270

15,651,654

446,171
266,778
712,949

16,364,603

1,127,132
561,300%
1,688,432

200,438

I
353,676 |,
231,060 |

2,073
1,404

(4) Capital eharges—contini:ed.

(9) General Reserve-—-
1

Depreciation—-
North Ysland system
South Island system

Half  capital

Station

charges,  King's

Total capital charges for year

(5) Total costs for year

(6) Net profit or loss for year

North Island system. .
sSouth Teland system. .

Total profit for year

{7) Accumulaied Depreciation Reserve--

North Island systeni. .
South Island system ..

Total Depreciation Reserve

(8) Accumulated Sinking Fund Reserve--

North Island system. .
South Tgland system. .

Total Sinking Fund Reserve

Arrears in Sinking Tund paywents not
yet appropriated

North Tsland s;
South Tsland s;

T lixeludes £41 conunission paid for colfecling rates,

Conbinued on next page.
pag

Sourn

|
I
|
R o
Wharf }

Isi.AanD

“South island system ”

‘ 1038-34
(I'ifih Years.

£

7,228
82,617

33,047

o 711,605

P ————

1,099,837

H88.705

1,042,933
637,799

1,680,732

741,038
350,840
1,091,878

558,076

Nil.
87,199




TasLE 1—Summary or Financian aNo  OveraTiNG  Srarvisvics vor  Norrin ISLAND AN SouTH  [sLanp
FLECTRIC-POW iR SYSTEMS FOR THE YEAR ENDiNG Slsr Marcw, 939 —continued.

Norg. - North Island system > includes Avapuni-Horahora-Mangahao-Waikaremoana all interconnecterd.  ** Sonth Island systen, ”’

includes Lake Coleridge—Waitaki-Southland -Arnold River (Westland) all interconneeted.

| 103830 I ‘ 1938 -39

|t Yean., ‘ (Fifth Year)

(b) Operating Results.

Maximum load (kilowatts)— i Revenue— ,

North Island system .. .. . ‘ 174,880 Por kilowatt (system maximeon)--- £
South Tsland system 69,610 ¢ North Island He47*
i Soubh Island 07

Average load (kilowatts)— Per nnit, generate d.
North Island system .. .. .. 106,762 North Island system .. .. . 0-289
South Tsland system . .. .. 37,450 Nouth fsland system L. .. .. 0413

i Per unit distributed— :

Average load factor— .. .. .. Per Uent. i North Island system .. .. .. 0-321
North Island system .. .. .. 61 i South Island system . .. . 0-472
South Island system .. .. .. 53-8 Per unit sold-—

North Island systein .. .. . 0324

Units cutput— Units. Nouth Island system .. .. .. 0-478*
North Island system .. .. .. 935,237,791
South Tsland system .. .. . 326,326,230 Working-costs — ;

, . P T Per kilowatt (system maximum)- — £
C‘ombined .. .. .. jl L2061, 064,021 North Island systen ; 1-15
. . T T T South Island system .. Lo 2470
UnllYts.:llsh'llE;uted : £ Per unit gencrated— d
nibs sold-— L North Island system .. .. - 00515
l\‘IortV,h Idland system .. .. e 2.{;),21:;,,:7%“;\ South Tsland system .. . . 0-1381
South lsland sgstem .. .. . 281,708,044 Per unit distribated-—
. L e North Island system .. .. .. O-0571)
Combined . - . ;1’ 17, 652,748 South Tsland system .. .. . 0-1A8T8
. . e . o Per unit sold— ‘

Un’{rts :l}nsiOlld (Tt,:\‘irutyn auxiliaries, &e)— P North Island system .. . . U-0576
-vorth Istand system i o e Forliile South Island system L. . .. 01600
South Island svsten .. | 3,904,827 : 3

[T e . i
Combined .. .. .. 11,902,711 Capital charges . ‘
e e Per kilowatd (system maximom)— ! £
Total units distributed, North Island | 843,941,683 North Island system o227
system e B south Tsland system 453
Total units distributed, South Tsland } 285,613,776 Per unit generatgd--- d.
system i North Island system .. .. 0-1018
‘ i South Island system .. .. o 0-2318
i o Per unit distributed— ‘

Line losses— | ; North Island system .. .. .. C 01128

Transmission— Units. ! Per Cent. ; South Island system .. .. e 0-1649
North Island sysiem .. 80,424,393 9-606 Poer unit sold — ; .
South Tsland system .. | 29,904,966 9-12 North Isfand system | 0-1130

’ e o [ South Tsland system | 02683
|
Combined .. Lo 120,329,359 .. | :
e —-—— | Total costs-—- |
Per kilowatt (system maximum)— | £

Distribution- -- : North Island system | .. O £ 84
North Island system .. 871,715 0-093 i south Isfand system L. .. . 7023
South Tsland system .. 10,807 485 BER Ay i Per unit generated: - ! .

o i North Island system .. .. .. 01533

Combined .. Lo 1,679,203 .- South Lsland system [ 03699
L -emn Per unit distributed !

Total line losses, North 91,296,108 976 | North Island system .. .. .. : 0- 1608

Island system ‘ : I South Island system [0-4227
T e | Per unit sold— !

Total line losses, South ‘ 40,712,454 12417 ; North Island system .. .. .. 01715

Island system A S — South Island system .. .. .. 0-4283

B 77* AB;x;'ml «ini TLOSS 1'(;vemle. L‘or eorresponding figures, based on revenue received from sale of cleatricity only, see Vablke XTI 1 Retail

distribution tosses in Southland arca 24-74 per cenot.
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North Isfand Systom,

Headworks and power-stations—
Land, feneing, and roading—
Arapuni
Horahora
Mangahao
Waikarcmoana

Headworks —
Arapuni
Horahora
Mangahao
Waikaremoans

Genceraling-station, buildings, and village-
Arapuni
Tlorahora
Mangahao
Waikaremoana

Generating plant and machinery—-

122

TapLe I ~Anvanvsis or Cavrran OurLay as av 31sr Marvcn, 1939,

South Island System (including Soutbland and

i Headworks and power-stations—

i ! Land, feneing, and roading--
110,803 Coleridge
3,208 Waitaki
72,130 Southland ..
67,303 Arnold River (Kaimata)
Headworks—
1,284,954 Coleridge
151,528 Waitaki
848,014 Southland .. ..
148,677 Arnold River (Iaimata)
Generating-station, buildings, and village---
426,725 Coleridge
61,064 Waitaki
180,203 ! Southland ..
183,865 | Arnold River (Kaimata)

Generating plant and machinery---

Arapuni 687,746 Coleridge
Horahora oo 06,425 Waitaki
Mangahao L0 197,367 Southland

Waikaremoana

Auxiliary stations (three) —Penrose,
Grand Junction

Iuntly,

Transmission and distribution—
Primary distribution- -
11 kV. lines
33 kV. lines
50 kV. lines
66 kV. lines
110 kV. lines ..
Secondary distribution

Substations
11 kV. substations
33 kV, substations
50 kV. substations
66 kV. substations
110 kV. substations

(Yeneral—

Yeneral offices, varaves. stores. and other

Feneral offices, garages, stores, and other
accommodation

"Telephone services .. .. .

lixplorations — and  preliminary — surveys
enginecring, office, and general expenses;
charges and expenses of raising loans

Interest during construction

Grand totals

244,330 Arnold River ( Kn‘imzl‘i;n.)

81,899

Auxiliary station {one) —BDobson (ex Lyttelton)

Tyransmission and distribution-
Primary distribution-—

51,484 11 kV, lines
.. 33 kV. lines ..
392,618 50 kV. lines ..
66 kV. lines

1,300,004 110 kV. lines . .
. Secondary distribution

i Substations—-
| 15,773 11 kV. substations
33 kV, substations

267,945 50 kV. substations

accommodation
T'elephone services .. ..
Explorations  and  preliminary  surveys
enginecring, office, and general expenses :
charges and expenses of raiting loaus
Interest during constriction
Pole factory (incomplete)

5.283
a31,039

963,062 1

i
Arnold River) ‘

1,076,066

Conghined

Totals,
i N
B
RE BT
48
12,06

1,204
20,705

510,712

86,770
R7,105

3, 176

S61, 766
S22

7692

| 450,620

Vi, 527
PG, 60Y
5, 80
21,970

. 66 kV. subgtations .. ..
871,381 110 kV. substations . ..
General---
A, R825 General offices, garvages, stoves, and other

’ 5,651 0is

128,355

331, 866 |
326,621
305,611
SLalNU249
HERER S
LY I
Y, 00 ‘

‘ PUTTA, 0T
i

Pt M
Ot
B ERT,IN0

16,364, 603

Tasre IIIL.—OperaATING Ok WORKING CosTs FOR YEAR uNDED 3181 Manci, (939,

() Headworks and power-stations
(&) Auxiliavy stations

{¢) Transmission and digtribution-
Primary distribution
Sccondary distribution

() Substations ..

{r) Management and general—
General expensoes
Management

Total costs (a) to (e)
(f) Power purchased .
() Standby provision

Total costs (a) to ()

North Islund System.,

Units gencrated ..
Units distributed ..
Units sold o

South Island System.
035,237,791
843,941,683
835,943,799

Units generated .
Units distributed ..

Units sold 251

. < ot South lsland System (including Southiand
North Island System. and Arnold River.y
Cost per Unit. I Cost per Unit.
Cost. T T {lout. I
Generated. IDis!,ril)uted. Sold, Generated, }l)iﬂl‘rihumi.f Sold,
{
. —_— - s - S }
£ d. o d. £ d. N d.

449,258 00127 O-0840 | 0-0142 1 40,571 0-0300 G-0315% | 00348
126 26,301 00193 O-0221 | 00224
49,384 0-0127 O-0T40 | 00112 | 67,052 004493 0-0561 | 00572
32,330 0-0083 0-0092 | 0-0043 ! 20, 108 00148 G-0169 | 0-0L71
.. .. .. .. ‘\ 13,320 00098 O-0112 | 00113
30,804 0-0079 0-0088 | 0-0080 | 17,949 00132 G-0151 | 60183
1,898 0-0005 | 9-0005 | 0-0005 9,871 0-0073 0-0085 | ¢-0084
61,548 0-0158 00175 | 0-0177 | 54,916 00404 00461 | 4-0468
176,014 0-0452 (-0500 | 00506 [183,216 01348 01540 | - 1561
13,801 00036 0-0040 | 0-0040 4,140 0-0030 1 0-0025 | 00035
10,533 0-0027 00030 | 00030 438 00003 ‘ 0-0063 1 00004
200,438 } 0-0315 D-0570 1 0-0576 flS'l','TSH. 0« 1341 G-1378 0 0-1600

i ; | i

320,326,250
285,613,776
708,949
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Tasre VI.—Roure-mines or Ling operared py 1w 'usue Works DEPARTMENT, AS AT
JlsT Marcsn, 1934,
NORTH I[SLAND SYSTICM.
Voltage 110 kV. 50 kV. 3kV.
e i e e - - Total
Number of Circuits .. 1. 2. 1. '.3. 1. D, ER i. Route-
e ——————— - - - - e e,
Miles 356-77 25862 44740 45-48 1674 3556 [ 1-55 G2 1,069-02
SOUTH ISLAND SYSTEM.
| 1 |
Voltage .. 110 kV. { 66 kY. 3RV, | 1 kv, G6kV.I3 KV, 1T, i
e Nl o T - !
Number of ‘ ‘ } h j Total
Circuits .. - 2 ‘ 3. | | > ‘ I. 1 o, ‘ . Route-
R i — e e : - miles,
Miles 208 - 8"41 OS ()5() 4.,’ 4-18] 2-17|37- 34, 1,731'\\()‘(0 62 IU [T 570- ”)’)‘i 355 -88
i | i
Actual Mileages and Sizes of Overhead Conductors in use in connection with above Lines.
North Island System. South Island System.
o . | ] o
B g . £ 2 g s | &
- g o4 54 ¢ BB s ¢ 804 g 5| 7
=% v | g9 =% g5 = & a n g0 2 =
& 3] =5 = 90 i g S < el Y 5
&) -« o o . o = L - -1 o o] —
! ! i
1/:104. . l .. ‘ . 56 J ! ‘ 56
1112, LoLB0T L 307 . .
1/-128.. .. 93 03 427 i .. . 427
1/-160. . 244 448 ! 692 4,031 | 2,087 14 7,032
1/-176.. ; 757 . 757
17:192. . ! ..
1/0 72 72 . .
2/10 12 J .. 12
3/0 .. . ooy | 399
7/-036. . . . 74 ‘ | 74
7/-044. . 1 ! 47 67
7/-052. . .. .. 3 . 3
7/-064. . 70 70 278 5 283
7/-080.. 668 668 1,022 | 1,023
7/-092. . .. .. 967 . 967
7/-104.. 209 209 191 ! [ 202
7/-128.. c .
7/-135. . .. . .. 567 161 . 728
7/-167. . 635 2 637 ; 4 4
7/182.. | .. 1 ) ) 8 8
19/052. . 7 | 7 o ;
19/-064. . 434 ‘ 134 IS 38
19/-072. 2 i 2 . .
19/-080. . . | .. 5 5
19/-092.. | 2,025 i 2,025 41,071 | 1,074
19/-104. . 620 ‘ 630 R ; 1 | 34
37/-072.. 360 ‘ 360 : ;
37/-092. . 17 ! 17 - : -
37/-102. \ 1 o227 ! 227
Totals 4,495 635 244 543 ‘ ¥1)7 6 "07* ‘.),(j():; 178 1 626 2,087 1 26 13,420t
‘ [ i <

* [mluxl( o) 1 ()74 miles of telephone line conduetors.

t Daes not include 1,664 miles of telephone line ¢

<>ndu( tors,
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TasLrE VIL—SAMOAN ADMINISTRATION (APia).

Statistical.

Installed capacity (hydro)
installed capacity (oil)
Static head
Generating voltage
Supply vo]tam,
Number of consumers (domoen()
Number of consumers (commerc ml)
Units generated (hydro)
Units generated (oil)
Units sold
Units non-productive
Maximum load
Conneeted load
Average lond factor
Demand factor
Route-miles of reticul: wtion—
Overhead
Underground. .

Financial,

Japital outlay
Loan lability .
Revenue from sale of ele\ Lrl(‘ll,y
Revenue, miscellaneous
Working-cx penses
Capital charges
Total annual costs
Profit
Accumulated l)epxo< iation Reserve

Average revenue per unit sold
Average working-cost per unit sold
Average total cost per unit sold

Clapital outlay per £1 of revenue

datio working-expenses to gross rev

atio capital charges to capital outlay

Ratio net profit to capital outlay

126

Installed in December, 1928.

1935,

80 kW,

192 ft.
2,200 volts
| 220/110 volts
014—.
L4
200,911

164,912
17-9 per cent.
70 kW.

1936.

30 kW.

45 kKW,

192 ft.

2,200 volts
220/110 volts
256

82

208,429

165,031
20-8 por coent.
G5 kW,

234 kW.

320 per cent.

238 kW,
364 per cont.,

L29-8 per cent. 1 27-3 per cent.
104 104 |
62 L6F
| |
‘ 1935. i 1936.
| . .
| £ £
.. 21,563 23,325
.. 13,331 12,171
.. 3,048 3,755
o 330 317
‘ 1,053 1,075
.. 1,228 1,233
e 2,281 2,308
! 1,597 1,764
i 7,895 9,128
d. d.
520 5-45
1-53 1-57
L 3-30 3-36
£ £
6-35 5-73
Per Cent. I’er Cent.
cnue | 2975 26-40
i 568 5-29
‘ 7-38 7-57

1937.

80 kw.

45 kW.

192 ft,

2,200 volts
220/110 volts
204

85

923,162 a

186,310
i6-51 per cent.

C74 kW,

321 kW,
3445 per cent.

0 23-05 per cent.,

104 |

63

T
|

£
23,832
10,748
3,082
815
1,221
1,755
2,976
1,821
10,366
d.

B

=
*x 1 —
-1 5

M

£
497
Per Cent,
25445
7-36
T-64

STATISTICS TOR YEAR BNDBD 3181

1938,

|80 kW,

45 kW,

192 ft.

2,200 volts
220/110 volts
275

113

237,148

205,058
13-53 por cent.

77 kW,
337 LW,

35-17 per eent,

22-85 per cent. |

rem

IRE3
7
‘ 1938,

e
[ 22,862
‘ 7,769
4,641

719
1,291
1,784
3,075
2,285
11,416
d.

4
)

L:»—fn
C»—-“u.

-

3
£
4-27
Per Cent.
24-10
7.8i
LO-0

Marcn, 1939,

|
| 1939,

80 kW,

45 kW,

192 1t,

2,200 volts.
220/110 volts.
244

86

285,207
11,757

)31 674

20007 per cent,
79 LW,

370 kW,
4275 per cont,
2143 per cent.

I

1
7
1939,

£
24,002
6,771
4,899
924
2,153
2,027
4,180
| 1,643
! 13,079
d.
501
2:20
4-27
£
400
Per Cent.
36-97
‘ 844
\ 685




Proceeds of tax on 155,722 129,188

127 ND.—1.

APPENDIX E.

PEHTERIENTID ANNUAL REPORT OFF THE MAIN HIGHWAYS BOARD.

The Hon. Misisrer o PuBric WoRrks.

MR, -
tnaceordance with the requirements of section 24 of the Main Highways Aet, 1922, the
Mot fhighways Board DLias the honour to submit its (ifteenth annual veport for presentation to
ol
The seport covers the pertod from Tst April, 1938, to the 31st Mareh, 1939, though a number of
matbers referred to arve subsequent to the latter date and are included for convenience and completeness
of record,

G ENERAL.
The present length of main highways maintained or subsidized by the Board 1s 12,206 miles,
and pariicilos of expenditure for the year ended 31st March, 1939, as well as a detailed statement
of the po
3976 mifes have been classified as State highways, concerning which special reference s made in
another part of the report,

dion of various works, are shown Iafier in this report, Of the total fength of main highway

The total exoenditure from the Main Tighways Account for the financial year ended 31st Marchs
EO29 monnted to L5 1R0R03, compared with £4,113,046 for the year immediately preceding. The

expenditinre fiows

s for the yvear 193732 constituted a record o the Board™s history up to that
period, sid 16 will be seen from the expenditure figures for the year 1938-39 that this has now
heen excecded by no less a sum than £1L,072,757. Major improvement works have been responsible
for a Targe proportion of this inerease, but extensive flood-damage repairs on the Kast Coast of the North
Tetand and on the West Coast of the South Island placed an added burden on the available funds,
tocether with o large addition to the length of bridging completed.

An tnerease mothe consumption of petrol by miotor-vehicles and 1 the registration of motor-
vehieles themselves indicated that the volume of traffic on main highways is still mounting up.

Likaisnarion.
Necticn 5 of the Finaiee Adet, 1938, empowered the Minister of Finance to borrow up to an
additiona! amount of £1,500,000 for the purposes of construction or reconstruction of main highways.

The total loan authority for highways now amounts to £9,500,000.

Frvancu.
Phe actual income of the Main Highways Account from vevenue sources for the financial year
¢ Camounted to 2800939, The total below shows how this amount is made up, and also the
corre-ponding figures over the previous nine years.  In addition to this amount, £2,675,600 was
boerewed  Tor main highways.  The annual loan charges against the Main HMighways Account
nevessed from £338. 494 for the year 1937 38 to £439.5611 for the year 1938 39

- 1929--30. ‘ 1930-31. 1931-32 ‘ 1032-33. ; 1933-84. i 1034-35. ‘ 1935-36. !1!)3(3- B, ‘ IREYERE) i 1933

Transfer from Consoli- 35,000 * * *

dated Fund ‘ ;

|
tires and tubes col- i ‘ ‘ | ‘
lected through ihe ‘ ‘

Customs Departiment

: i
Registration and ficense | 378,135 397,139 372,224 | 354,216 354,444 | 355,990 1 397,606] 545,763 523,853 575,170

fees of motor-
vehicles, &c. :
Motor-spitits tax .. | 873,360 1,219,200 1,231,202 | 644,126 669,868 © 970,506 1,449,125/1,697,942 1,918,486|2,083,278
Mileage-tax .. .. .. ‘ . 1,133 i 1,284 1,616 3,290 6,162 7,474
— I | e e
Totaks .. (1,442,226 11,745,536 |1,688,075 |1,061,595 ‘l,usx,.m 1,419,473 1,941, 655(2,385,880'2, 607,027 12,814,939
I N

! i ! | ‘

* Further transiers abolished by amending legislation,

£ £ £ £ £ £ £ £ ' ¢ ! £
* * * . *

30,

84,640 | 63,253 1 62,070 91,603 93,308| 138,804 158,526| 149,017
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It will be noted that icome from revenue sources for the year 1938-39 was £207 912 greater
than the previous highest figure for the vear innnediately preceding.

The receipts from Cnstoms tax on tives and tubes show a deerease off £9,509.

The registration, license fees, &e., constitute a vecord to date, being £51,317 in excess of Jagt
year’s figure and £29407 ubove the previous hichest total, which was in the year 1936 37.

The proceeds trom the motor-spirits tax were also very muoch higher for the year 1938 39,
being £164,792 greater than the previous year’s total, and represents the largest sum which has
been credited to the Main Highways Account from this source in any one year.

la o < o

The revenue for the yvear 1938 39 which was derived from the mileage-tax levied on motor-
vehicles using other than motor-spirits and trackless trolly-onmibuses again showed an inerease,
being £1,312 greater than for the vear immediatelv preceding, and the highest {or any oue yvear to
date.

The following graph shows the amount of petrol on which duty was paid during the last ten
calendar years, together with the number of motor-vehicles (excluding frailers) ficensed at the
Sl December of each year. These ligures are useful as providing an index of 1naintenanee and
consgtruction requireients arising from the actual use of motor-vehicles on the highways

10 290

95 /280

80 77 250

I' V\

30 270 %
I, \

85 ' 260
/ N

N

K

/

]
75 / ! 240
PETIROLA

70 ’

230

AL /0VS OF GA4L/0NS

-

: 210

'\
\\\\

55 =t Y | 200

A | /%~ MOTOR VEHIGLES
5004 = . 130

" N = =]

N\
Aloror VEH/CLES

ALETR0L

45 , 180

40 170

1929
1330
1932
1933
1934
1935
1936
1937
jo38

1931

The petrol-consumption shown in the graph relates to the gross amount in respect of which
taxation Is initlally paid, and therefore actnally includes a quantity of petrol on which a portion of the
tax is later rebated.

The rebate applies to cerfain internal-combustion machines, &e., which do not use the public
highways.  However, the proportion of’ petrol eonsumed by such machines, &e., is fairly constant,
so that the graph indicates to w sullicient degree of accuracy the number of lieensed motor-vehieles
in relation to their usage of the roads.
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The following is a summary of expenditure from the Main Highways Account for the year

ended 31st March, 1939 :—

Fxpenditure.

Maintenance— £ £
North Island 908,251
South Island 403,089
Renewals - 1,311,340
North Island 146,349
South Island .. 33,689
Construction and Improvmnvnt,\w—f wrrme—eeee 180,038
North Island 1,760,155
South Tsland 1,128,153
~~~~~ — 2,878,308
Administration and general charges . 167,564
Loan charges (including commutation of ‘roll -pate (}mmos and of Tatt
Road ioes) 439,541
Subsidy on rates 209,012
£5,185,803

An analysis of the expenditure for 1938-39 by the Board and by local authorities

on maintenance

of main and State highways as distinet from renewals, construction, interest on loans, and other

overhead charges 18 shown in the tabulation below :—

|
‘ ‘ !
| ‘ i Percentage Percentage
; Board’s A LOC&.LI. , | Board’s ‘.Loczf,l. ,
- Contribution. ‘ uthorities Total. ! Contribution ‘ Authorities
\ ‘Contnbutlon. 0 Total Contribution
‘ | i ¢ Lotal. ‘ to Total.
‘ i
| |
North Island \ 908,261 99,701 1,007,952 90-11 1 9-89
South Island ‘ 403,089 } 53,029 | 456,118 8837 11463
Total .. ‘ 1,311,340 152, 7‘3() 1,464,070 | 89-57 } 10-43

An analysis of the actual expenditure by the Board on maintenance in cach Island, as compared

with the number of motor-vehicles in cach Island at the 31st March, shows the follow
for the last ten years in percentages :

| . §
_— ‘\ 1929-30. | 1930-31. | 1931-32, | 1932-33.

! : | ]‘)33 -34. l L934-35 | 1935-36. ‘ 1936~-37. ‘
| | ;
| |
North Island I !
Maintcnance expen- 62-30 | 59-23 | 62-31 | 62-84 | 63-80 ’ 65-44 ° 64-80 | 66-82
diture ‘
Motor-vchicles 63-63 | 63-84 | 63-77 | 63-78 | 63-9 ‘ 64-31 © 64-84 | 65-30
South Island— i
Maintenance expen- | 37-70 - 40-77 | 37-69 | 37-16 | 36-20 | 34-56  35-20 | 33-18
diture ]
Motor-vehicles . ; 36-37 1 36-16 | 36-23 1 36-22 | 36-06 | 35-69 i 35-16 | 34-70
i ;

Ing comparisons

1937-38. |

1938-39.

66-46 | 69-26

6570 | 65-89

33-54[ 30-74

3430 | 34-11
!

Norg.—Prior to 1936-37 these percentages rolate rather to expenditurc from the Revenue Fund, but as from

Ist April, 1936, true maintenance figures have been recorded.

The following table shows an analysis of expenditure for the year 1938-39 by the Board and by

local authorities on renewals in respect of main and State highways :—

! ! Local ‘ Percentage of|  Percentage of
. Board’s e | Board’s Con-|Local Authorities’
—_— Do Do Authorities’ Total. R . G
Contribution. | 4 " . . tribution to | Contribution to
Contribution. \
Total. Total.
i [
) i , )
\ £ £ £
North Island .. ‘ 146,319 16,414 162,763 89-92 10-08
South Island oo 33,689 2,248 35,937 93-74 626
!
Totals . J 180,038 18,662 198,700 90-61 9-39

9—D. 1.
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An analysis of the Board’s expenditure and the expenditure by local authoritics for the year
1938-39 on improvements and construction shows the following position in respect of mam and
State highways -

. 1 , Percentage of
Board’s Lou'ﬂ‘ , m Per(jefltage Of. Local Authorities’
—— . P Authorities’ Total. Board’s Contri- .
Contribution, | 4 A | . m Contribution to
Jontribution. ‘ * bution to Total. Total
£ £ £
North Island .. .. | 1,750,165 85,556 1,835,711 95-34 4-66
South Island .. | L I28 1538 SOUREE 1 THR 294 97 -4 | 26
Totals . . 12,878,308 15,697 | 2,994,005 ‘ 96+ 14 3-86

The following tabulation shows the amounts which have been provided by the Board and the local
authoritics on maintenance, renewals, and construction during the last ten years in respect of the
’ > o

complete highways system :

e ( 1929-30. l 1930--51. ‘ 193132, ‘11)32—33.‘ 193334 ‘
|

1934--35, ‘ 1935-36. ‘ 1936-37. ‘ 1937-38,

1938-39.

‘ ‘ |
£ £ £ £ £ £ £ £ £ £
Maintenance by Board .. 1,049,249 872,577 849,734) 600,324 674,026] 932,675/1,190,179 900,731%1,074,112*1,311,340*
Maintenance by local autho- 375,849 B17,839]  215,568] 168,466] 187,735 226,564 284,423 196,023% 153,443*| 152,730*
rities I :
Construction by Board 007,957 667,902) 361,969 159,323 198,295)  325,483]  428,084(1,501,261112,318,6001 (3,058,346
Construction by local autho- | 203,148 l")t),t)% 94,973 43,181 55,997 57,975 78,263 10 ,2601 108,225F| 134,359+
rities —_— - ! :
Totals .. .. (){ly .lfH ()()‘) ‘!())\l u_l,lli ‘)7] 2041, 116,053 l,542,687i1,980,949 2,701,275 {3,654,380(4,656,775
Percentages. Per Cent. PPer Cent. ‘ IPer Cent, | Per Cent. | Per Cent, Per Cent,. Per Cent Per Cent. Per Cent. | Per Ceut.
Maintenance by Board .. 736 73-% 0 719-8 781 782 805 80-7 82-1 87-5 89-6
Maintenance by local autho- 26-4 | 26:7 ;0 20-2 21-9 218 0 1945 19-3 17-9 12-5 10-4
rities
Construction by Board .. 833 ¢ 81-6 1 792 77600 77-0 1 8449 845 93- 67 9551 95-8F
Construction by local autho- ‘ 16-7 18-4 1 20-8 224 23-0 ‘ 15-1 15-5 i 6-4F 4.5+ 4-2%
rmes | | T ! I

*These figures represent true maintenance ex )en(litum, whercas in preceding years expenditure under the Revenue Account

o I (ST 3
was shown. 1 These figures and percentages relate to renewals and construction;
=) P =) >

both maintenance and construction.

previously renewals have been abscrbed in

The maintenance figure in the above tabulation excludes indirect charges such as supervision

and interest, but includes the cost of flood-damage restoration.

[t will be noted that expenditure on

constructional work was approximately £750,000 greater than in the previous year, and, further, that
the proportion found by local authorities still continues to diminish.

The following statement shows the total expenditure by the |

Board in cach
maintenance and construction for the financial year ended 31st March,
renewals.  The figures take Into account adnministration charges,

Island on both
1939, the latter including
but exclude interest on highways

loany 1 —
Expenditure ‘ " Percent:
[xponditure P on ! o Total ercorfl 8
—_— ; on Renowals | 1wxpenditure Expenditure
Maintenance. | and each IIrslla,n d i in
Construction. " i each Island.
) £ ‘ £ ; £
North Island .. .. o 943,082 1,569,229 2,912,311 6551
South Island .. .. oo A8, 544 1 ,2()(;,(3‘)) 1,624,939 3449
I S - - P
Totals . . } 361,626 | 3,175,624 | 4,537,250 100-00

MAINTENANCE,

The total maintenance expenditure by the Board and by local authorities amounted to

£1,464,070, as against £1,227,655 the previous ye

ar.

The increase is therefore £236,515, and the average cost per mile has risen from £101-2 in

) N . m !
1937-38 to £119:9 in the year under review. This is ma,mly accounted for by extraordinary flood
damage, the repair of which came to charge almost entirely during the period.
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16.
117.
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Totals, South Island

Totals, Dominion ..

. Auckland Sonth

The cost of restoration of

'}islmrno District ..
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Distriet

muymoutih District
Nelson District ..
(estimated) share

Liocal bodies’

Charges in connection with the renewal of bridges lost
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flocd damage is as follows :—-

46,100
192,032
20,503
10,433
5,000

£‘704 068

on the Fast Coast of the North Tsland

daring the flood have still to be met, and when the total cost of the damage is assessed it will be
found to be little short of the total damage during the Murchison and Napier earthquakes, when the
cost of restoration of highways was £280,000.

The sealing of highways, particularly the arterial routes, should result in a general reduction

of maintepance-costs, and the downward trend should, before long,
There are,

however,

These factors may be summarized as follows :(—

hecome evident.
several factors operating in the meantime to offset the accrued benefits.

(1) Although secaling saves the surface wear, much of the formation is still very
and will take a year or two in which to stabilize.
accelerated programme, more than the normal quantity of slips may be expected.
{2) There is

surfaces

greater

antil such
proportion of motor-vehicles to population is now one to five, the number of vchicles
having inercased from 287,350 to 305,828 during the year.
(3) The lo al bodies, having been relieved of the trunk routes, are concentrating, as far as
their funds will pernut, on improved maintenance on the highway feeder routes, with
consequent increased subsidy payments from the Board.
(4) During scaling operations 1t 18 necessary to intensify aintenance where there is any
delay between the time of completion of the metal surface and the application of the
bitwminous material, and, of course, the greater the programme in any one year, the
A regulation providing for

will

be the

fime

maintenance in

as the

this

direction.
reduction of speeds during reconstruction is urgently required.
(5) With the taking-over of the State highways, many sections on which reseals and
smoothing coats were overdue were given attention.

In the meantime,

green ’
due to the

Th

>

77 per cenb. of the highway system unscaled, and with the ever-increasing
number of vehicles operating increased expenditure
motor-vehicle-s

can be expected on gravelled
saturation point 18 reached.

¢

Considering the system as a whole, there has been a general all-round improvement in road

surfaces.

by motorists durmg reconstruction,
tetaporary and unavoidable,

when travel comfort will be greatly increased.
small section of motorists who “ hog

other road-u

Hjghway District,

|
|
|

Auckland North

Tauranga,
Gishorne

Taranaki

Wellington W (‘xl,
W t‘llmnt,un [Gast

Nelson

West, Coasts
Canterbury Nm(h
Canterbury Central
Canterbury South
Otago Central
Otago South
Southland

Tk

15,4

Most motorists,

however,

The great majority of complaints have referred to the unpleasant conditions experienced
recognize that these conditions are

and that 1t 1s only a matter of exercising a little care and patience

Too much cannot be said in deprecation of that
the road at all times,

They are a danger to themselves and
sers,  They are most unfair to the workmen, and have no regard for the Board’s
equipment, their own nachines, or any extra construction costs which their action might entail.

Tarte 1.—MAINTENANCE OF MaIlN HicrEwAyYs (INCLUDING BRIDGES).

Length

Maintained. [

=
1.9

112,206 21 1.2

Board,

£

72,430

160,301
110,308
97,167
195,282
61,946
.11
77,003
15,182
35,038

g 25|

69,377
79,992
27,319
15,008
1,511
19,035
1,43

SR

i[)g 08h

Local
Authori-
ties.

£
), 672
T. 312
2,740
T7.907
15,441
6,126
1,678
l)._’_“i
8,045
9,022

I
2

09,701

6,167

583
TN
8,431
7,130
7.037
6,204
91381

gL 020
I

1310 152,750

B

£
3,102
187,703
114,057
105,074
210,723

Total.

50,635
5,500

1360118

1,464,070
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71-6 | 61-2 [ 79-2 | 83-4 (115-7
1246 [106-9 (1453 [175-8 2143
729 61-9 | T0-7 | 80-4 | 90-7
106-4 | 96-3 |117-3 |163-5 [189-5
81-4 | 793 | 75-9 {121-2 1467
70-8 1 571 | 70-0 | 85-8 [115-7
83-8 | 845 [125-2 1136-0 [172-8
80-8 | 660 [101-0 [126-7 |176-1
H06:0 [110-8 [T49-8 1790 [224-3
114-9 | 91-4 [128-6 |141-6 [159-0
91-3 | 81-0 [104-5 (1248 [155-8
741 | 66-6 [103-6 | 82-0 |112-8
1108 [104-1 1186-7 [122-4 166-8
58-3 | 50-0 | 55-4 | 72-6 | 99-7
50-9 | 50-2 | 76-5 | 75-2 | 77-3
59-3 | 67-0 | 78-7 | 88.0 | 89-6
50-3 | 46-4 1 52-8 | 36-4 | 73-9
73-8 | 72-8 | 99-5 | 90-8 [108-1
L 44-4 1 41-6 | 43-2 | 587 57-9
C62:7 1 60-3 | 7T TH-8 1 0401
785 | 70.7 | 925 [103-1 128-6
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Froov Damace

The cost of floed damage is referred to above. The major flood which occurred was confined to
the Napier and Gishorne districts. The greatest, rainfall intensity was reached on the area to the
North Kast of Napier, where the storm lasted for seventy-two hours, and gauged up to 32 in.

Many bridges between Napier and Wairoa were swept out to sca, and nearly every culvert was
lost or damaged.

Landslides, starting almost from the tops of the ridges, were carried down the hillsides, often

taking the roadway before them, so that sections of the highway were completely Obhtemted,
necessitating the using of back- (mm‘rry roads for detours.  On the lower country considerable siltation
occurred. A new scction of paving i the lower sk Valley was buried under b ft. to 6 ft. of silt,
and ag a consequence a hew pavement will require to be built at the higher level.

The Waitangt Washout Bridge, a new reinforced-conerete structure of twenty-two 40 ft. spans,
was damaged considerably.  Six of the middie spans slumped as much as 6 ft. when the piers were
underscoured. The extent of the scour can be gauged from the fact that the piles were all driven
40 ft. to 45 (1. below the orginal stream-bhed.  Repairs were effected by driving longer piles through the
deck to support the superstructure at the original levels.  The other bridges lost were mostly of the
older types, though they still had a fair residual hife.

Consrrucrion, Rueconstruerton, TMPROVEMENTS, AND RENEWALS.

The expenditure on the first three m\,ms <~mmrin<r construction, reconstruction, and improvements
in general, was £2,878 308, ('()m]mr( ' owith £2,180.327 for the previous year, while that on renewals,
Wh]( h m.unly applies to ihe renewal of cxi :tmn lmd«r( s and culverts over 36 square feet in area, was
£180,038, as against £138,274.

The principal items under this heading are particularly referred to under the distriets concerned.

A summary of the work completed is as follows —

Formation .. . .. .. .. .. 490 miles 62 chains.
Metalling and grave l]nw . .. .. .. 187 miles 67 chains.
Dustless slnhmmg (mﬂv L6 :de(‘d) .. . .. 384 miles 49 chains.
Bridges . . .. 2b,b61 ft.

With regard to the extension of tluatl( 85 su][(mngw (lospm\ som(\wha‘r unfavourable weather
conditions in the earlicr p,nt of the season, a record was achieved by the surfacing of 385 miles of
highway, as compared with 288 miles i the previous year. The Board had, as a matter of policy,
decided to give special attention to the sealing phase of its work, and it is satisfactory to note the
substantial increase in the mileage completed. The total mileage of dustless surfacing is now 2,800 miles,
or approximately 23 per cent. of the State and main-highway mileage.

As was te be expected, however, this greater mileage of sealing appears to have had the effect
of increasing the demand for more.

The Board has been inundated with requests for the sealing of highways through towns and
villages, and also from church authoritics, School Committees, and from business people who are
suffering from the dust nmsance. ’

The seriousness of this nuisance is recognized, and, while the Board has given preference in the
matter of the sealing of the State and main highways through townships, there is a limit to which
sealing can be extended in a patchwork manner.

Kach individual request by itself may not entail a very considerable outlay, but in nearly every
case the unit cost would be out of all proportion to the benefits obtained.  On occasion the cost of
transporting the necessary plant to an isolated section could be greater than the rest of the work.

Tt is therefore desirable that scaling should as far as possible be taken “in a face” according to a
planned programme, that those sections which are most economically justifiable be undertaken first,
and that varicus sections should be done in reasonably long lengths in order to spread the overhead
and reduce unit costs to a minimum.

The bridge-construction programme has established another record, no less than 25,561 ft., or
4 miles 66 chains, of bridging having been opened for traffic during the financial year. This is more
than double the length completed during any previous year. The programme included such notable
bridges as the Rakaia Bridge, 5,760 i, ard the North Rangitate Bridge, 2,122 ft., in Canterbury,
also the Whirokino Bridge, 3,600 ft.; across the Manawatn flood-plain near Foxton.

TaBLE 2.—ConsTRUCTION WORK COMPLETED DURING YEAR 1938-39.

Road-and| Bitu- 1

Formation| Gravelling 2% ‘:’fd ; Plant-mix| minous | Portland Engineer-
Highway District. . and and minous \‘ Bitu- Macadam | Cement | Bridges. ing
Widening. | Metalling. Sealing, minous (Pene- | Concrete. | Surveys.

i [ | . ‘ Surfacing. | tration). |

H

M. ¢h. | M. ch. | M. ch. | M. ¢h. | M. ¢h. | M. ch. It. M. ch.

1. Auckland North .. .. o123 18] 21 18 6 72 .. .. .. 1,963 | 46 1
2. Auckland South .. o L1228 55173 57 (101 15 7 18 .. .. 2,232 72 26
3. Tauranga .. . L3669 24 76 4 Bl . .. .. 1,449 4 11
4. Gisborne .. .. .. 9 2 I 0] 3 70 .. . . 481 13 6
5. Napier .. .. .. oo os4 23 40| 16 43| 2 36 . . 1,315 | 51 25
6. King-country .. .. L1 32005 2210 08 40 .. .. .. 278 | 36 73
7. Taranaki .. . leo sl s 7 5 41 0 el 2 0 .. 909 ..
8. Wanganui . . o220 90 0 3526079 .. .. .. 746 | 22 31
9. Wellington W est .. .. o2 400 2 91y 12 8 1 .. .. 4,474 | 19 43
10. We llmgtml last .. .. L6 350 0 3816 17 1 60 .. .. 268 17 43
11. Nelgon .. .. .. o128 260 10 36 23 40 .. .. .. 528 | 48 57
12, West Coast . .. o2 64 ] 2 8724 14 .. .. .. 1,364 | 50 30
13. Canterbury Norfh .. .. 5o Tl 0 17 5 33 .. .. .. .. 13 11
14. Canterbury Central .. .. 540 2 30110 14710 28 . .. 288 23 14
15. Canterbury South .. .. 8 42 P40 ] 12 32113 40 .. . 8,284 6 32
16. Otago Central .. .. R Ll 1 2129 63 0 75 .. .. 3750 31 30
17. Otago South .. . o2t a2 0 1421 57|21 22 .. . 90 ..
18. Southland .. . 123 44 1 60120 32 0 38 .. .. 517 | 12 12

490 62 1187 67 357 5| 66 51 2 0 .. 25,561 | 468 45
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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 cach year since the Board commenced active operations in 1924 :—

! \ v
Formation Gravelling Tar and Ilifadt'an.d: B}\}[t. u.mrllnous[ Bituminos | Portland- ‘
Year and and | Bituminous B'an X ovacacat L BIBIIMInous o nent | Bridges.

Widening. | Metalling. ‘ Sealing. ituminous (Penetra- | Conerete. | o) 0rote. |

g | =] g . .

i i Surfacing. tion). ‘ ‘

Miles. Miles. | Miles. Miles. Miles. i Miles. Miles. Ft.
1924-25. . 19 63 | 6 6 .. .. 2,434
1925-26. . 45 &3 16 45 4 6 5,168
1926-27. . 174 1561 35 38 12 16 6,408
1927-28. . 173 133 83 34 ‘ .. 6 7,760
1928-29. . 224 185 122 ol | 14 11 9,482
1929-30. . 173 179 ! 135 39 31 12 7,047
1930-31.. 130 128 95 41 ‘ 14 9 11,175
1931-32.. 139 69 129 32 Y 3 4,062
1932-33.. 56 45 72 8 .. 3,178
1933-34. . 44 28 75 . 7 ) 1 4,988
1934-35. . 113 69 172 27 3 i 2 6,641
1935-36. . .. 152 98 245 91 2 8,718
1936-37. . . 272 131 184 67 3 | 9,575
1037-38. . 329 241 282 49 . 1 11,106
1938-39. . 491 188 an7 67 2 25,561
Totals 2,534 | 1,79 2,006 301 st st 66 123,803
i

TaBLE 4.—LeNeTES oF MaAIN HI1GUWAYS METALLED AND SURFACED
OrERATIONS (9TH JUNE, 1924).

At close of Period ending

9th June, 1924
31st March, 1925

. 1926
) 1927
. 1928
. 1929
. 1930
. 1931
. 1932
. 1933
. 1934
. 1935
. 1936
N 1937
. 1938
. 1939

Percentage at 31st March,
1939

A general description

hereunder :—

sINCE INCEPTION oF BoarD’s

Percentage

Whangarer Dhistrict.

Total i Type of Surface. Dustless of
Main | | 1 Surfacing ’ Dustless
Highways. Pumice and | Gravel and | Dustless added during ?l‘lrfacmg to
; Clay. Macadam. | Surfacing. Year. Total Main
| | Highways.
Miles. Miles. Miles. Miles. Miles.
5,954 1, H30 1,171 248 .. 4-2
5,954 1,472 4,222 260 12 1-4
6,272 1,384 4,557 331 71 5-3
6,391 1,233 4,726 432 101 6-8
6,608 1,100 1,953 bbb 123 84
10,403 0915 8,735 753 198 72
10,408 736 8,700 967 214 9-3
10,419 608 8,685 1,126 159 10-8
10,846 539 9,009 1,298 172 12-0
10,878 494 9,005 1,379 81 12-7
10,974 466 9,047 1,461 82 13-3
11,557 397 9,494 1,666 205 14-4
12,048 390 9,715 1,943 277 16-1
12,114 353 9,634 2,127 184 17-6
12,136 332 9,389 2,415 288 19-9
12,206 295 9,111 2,800 386 22-9
100 24 747 229
of the more important highway activities in each district is given

Since the completion of the metalling of the 1,000 miles of highway some vears ago in what was
formerly known as ““ the roadless north,” the Board has centred its activities principally on two main
classes of improvement work—namely, the alleviation of flooding, and the renewal of the large number
of obsolete one-way timber bridges in this district.

The flood-embankment, and deviation work has now reached a stage practically ensuring that
hold-ups from this cause are obviated and the possibility of any township being isolated is very rémote,

both of which conditions were of frequent occurrence ;

advanced, twenty-five bridges being erected during the year, as well as two overbridges.
complete the elimination of all level crossings on the State highway between Auckland and Whangarei.

while the bridge-programme is also well

The latter
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At the same time reconstruction and widening have made good progress, and the sealing stage
has been reached on several lengths.

On the Whangarei-Awanui State highway reconstruction is i hand or complete between Awanui
and Kaitata, and at Obacawai, Mocrewa, Kawakawa—Walomio, Waiotu Hikurangi, and Thkurangi--
Kamo.

Flood embanknients at Kawakawa and Waiomio and a 65-chan deviation and bridge at Hukerenni,
serving the same purpose, have been carried out.

The Whangarei-Dargaville State highway has been improved by the reconstruction of Steven’s
Hill, and a ll—mll(‘ l(‘n(f’rh on the Maungatapere Flat. This section has Leen sealed sinee the close of
the year, comp]etlng a continuous sealed .surla,(e between Whangurer and Maungatapere.

Reconstruction is in hand on a tortuous length in the Wheki Valley, also 4 200 ft. bridge over the
Awukino River.

On the Dargaville Maungaturoro State highway rteconstruction of 6 miles to Mitital was
completed, of which 13 miles have been sealed, also a mile at Ruawai.  Reconstruction is in band
in the Paparoa Township, and two bridges have been ereoted.  Forty chains at Maungaturoto
Railway has been formed and metalled.

On the Waipu highway the existing bitumen surfacing has been shouldered to a completed
length of 42 miles, and the section through the township to the Waipu Gorge has been reconstructed
and primed.

The Brynderwyn Deviation on the Birkenhcad-Maungaturoto State highway is well towards
completion, and on the connccting link southward to Topuni 51 miles of formation and metalling
were carried out. Many dangerous bends in the existing road have been avoided by short deviations.
Two bridges were erected near the Kaiwaka Township, and three between Katwaka and the Pukckaroro
Junction., Work on the subsidized highways has consisted prmcipally of bridging, the most important
being Lowe’s Bridge, 1556 ft. long, on the Waimamaku -Ohacawal highway.

Reconstruction and sealing was undertaken on a $-mile fength through the Kaeo Township, and
improvements are under way near Mort’s Bridge, both these V\’(\[‘l\\ b(-nw on the Waimate-Mangonui
highway.

On the Lake Omapere-Maungatapere highway a 3-mile length of the Te Pua section was formed
and metalled.

Juckland District.

An extensive programme has heen carried ouf i this district, no less than 100 miles of initial
scaling having been applied, i addition to 7} miles of plant-mix and smnl(u coatings on reconstructed
l(,ng‘rhs and worn-out surfaces. In addition, a 1oml length of 2,012 ft. of bridges, including four
overbridges, were erccted or brought to (()mp]eh()n during the year.

Reconstruction of the Birkenhead- Maungaturoto Sm‘ro highway between Albany and Massey
Road was continued, 4 miles of sealing being applied, and the 62 ft. Dairy Flat Bridge put in hand.

The 2-mile length through Warkworth was metalled and sealed ;  and some improvement work
carried out on the Rodney County scction. ’

On the Auckland-Helensville State highway reconstruction  between  Limeoln Bridge  and
Helensville has been continued, 63 miles of formation and metalling and 43 miles of sealing heing
carried out, and the Tatups Bridge erected. Heavy metalled shoulders are being applied to widen
the concrete pavement between the Whau Bridge and Henderson, and the approaches to the proposed
overbridge at Helensville are well advanced.  Reconstruction in this township is also in progress.

The Auckland-Ilamilton State highway has required but hittle attention as to the wur['zu'inu';
2 miles of smoothing-cout were, however, applied between Mercer and Ohinewat, and 6 miles of
shoulders constructed on the Bomlmy Deviation.

On the Hamilton — Te Kuiti highway the Waipa County section is now completely reconstructed
and surfaced, 23 miles being sealed during the vear and a light scal-coat applied over 5 miles of plant-
mix. Widening is in hand in the Te Awamutu Borough, and a “ traffic filver 7 is being installed at the
highway intersection in the centre of the town. ’

In the Otorohanga County the metalling and sealing of 63 miles were completed, and a further
3% miles are under construction. The 140 ft. Mungaorongo Stream Bridge was erceted.

The reconstruction of the Pokeno-Pacroa highway was continued, and formation is now complete
up to 18 miles. From Pokcno 64 miles of two-course metalling were carried out, and a similar length
received a priming-coat. ‘

On the Hauraki Pluins County length, 65 chaing were reconstructed and sealed, while the existing
surfacing between Ngatea and Pacroa was widened over a length of 103 miles.

Between Thames and Paeroa 44 miles were sealed, completing this highway, and a foothbridge
erected at the Kaucranga River crossing. )

On the Paeroa—Whakutane highway construction was continued between Karangahake and
Waikino, 24 chaing heing completed ; 3% miles were sealed, and extensive food-damage in the
Karangahake Gorge made good. o

Between Hamilton and Pacroa 33 miles of plant-mix smoothing-coat were laid, and the Piako
ovorbrid%, 140 ft. long, completed. o

The Hamilton-Rotorua highway is now completely sealed except for a short length in Cambridge.
Work during the year mmpnsgd 6} miles of formation, 11} miles of metalling, and 16 miles of sealing.

The K(Lraplro Bridge, in (\unl)rld«rv Borough, 220 ft. long, was completed, and the approach-work
is in hand. The Tirau Sub\my, with its (Lpploaches, was completed.

The highways under local-body administration are being very generally improved, many being
under reconstruction for scaling. These include the Wairau, Parkhurst, Kumeu-Albany, and
Henderson-Kumeu in the northern subdivision of the district.
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South of Auckland reconstruction between Papakura and Clevedon is in progress, 5% miles being
nearly ready for sealing, and o short Jength has been treated in the Clevedon Township; § mile was
also scaled in the Howick division of the Howick -Manurewa highway.

The reconstruction and sealing of 2 miles of the Te Kauwhata - Waitakaruru highway is nearing
completion.

On the Drury — Waiuku — Kohekohe highway work is in progress between Runciman and Pacrata,
2 miles being sealed, while between Pukekohe and Puni 5§ miles were primed, of which 2% miles received

a seal-coat.  Four bridges and a large culvert were ((mahuct( ' on this highway.

On the Piako County scetion of the Tahuna—Ohinewai highway 41 miles were reconstructed, and
a D-mile contract is in hand on the Waikato division.

On the Pukekohe — Glen Marray highway reconstruction is in hand along the river on the Franklin
County scetion, and this Council has also some heavy work in progress on the Pukekohe-Bombay
highway.

Reconstruction and sealing have l)((l\ carried out over 3 miles of the Waikato division of the
Taupiri-Morrinsville highway, (Lll(l the Taupiri overbridge completed, except for some adjustment
of access at the approaches.  In the Piako County 6 miles are under construction, 3 miles having been
metalled during the year.

On the Hamilton-Raglan section reconstruction was continued in the Raglan County, 1% miles
being sealed, and a sccond coat applicd over B3 miles of the Waipa division,

The Puniu overbridge on the Te Awamutn - Bartons Corner highway was completed, and a length
of 4% miles reconstructed on the Te Awamutu - Cambridge link.  The 92 1. Mangati Bridge was erected
on the Te Awamutu — Pirongia highway.

The Hamilton-Tauhei highway was improved by the scaling of 40 chains and the metalling of a
further length of 3} miles.

The 150 ft. lx(mlwha,mwhd, Bridge on the Horotiu-Te Rore highway was erected and its approaches
completed.

Ninety chains of the Frankton-Pirongia highway were scaled, and a further 4 miles are in hand.
The Morrinsville- Ngarua highway is now (()mp]otoly surfaced, 1§ miles being added this year.

Reconstruction and sealing are in progress on the W(upa County division of the Kihikihi-
Putaruru highway.

The sealing of the Piako County length of the Te Aroha — Waharoa highway was completed, and
22 miles reconstructed and scaled on the Ngateu-Waharvoa highway, between Kiwitahi and Walton.

Sealing is being widened on the Pairere -Kaimai highway, and a reconstruction contract has been
let for 53 miles from Pairere Junction to Hinuera.

On the Waitoa-Taupo highway work is in hand south of Tokoroa, 10} miles of formation and
43 miles of sealing being completed.  The overbridge at Hamlin’s was crected, and that at Putaruru
South is in progress.

A contract for the reconstruction aund scaling of 3 miles of the Waihi Beach highway is in hand.
On the Pipiroa—Coromandel highway 3% miles were scaled in the Hauraki Plaing County division, and
sea-wall protective work continued in the Thames County. The [38ft. Tapu Bridge was erceted,
and the sealing between Waiau Bridge and Coromandel completed.

The Coromandel — Mereury Bay highway was closed by Hlood damage for a short period, but
repairs are now complete, and 43 miles from Whitianga to Kaimarama were scaled.

rlw

Teaurange District.

Reconstruction of the State highways has been appreciably advanced, and the sealing programme
commenced. On the Paeroa—Whakatane highway, 1 mile was sealed at Kaituna and a similar length
at Whakatane, while 54 miles were reformed between Maniatutu and Matata. The Koutu over mdwo
at Rotorua was completed, &c., 3 miles of heavy formation carvied out at Lake Rotorua on th(,
Rotorua~Whakatane highway, and 24 miles of metalling near Whakatane.

Reconstruction was commenced hetween Whakatane and Taneatua, and a 60 ft. bridge crected
in the Waloeka Gorge.

Reconstruction was continued over 4 mile on the Rotorua-Taupo highway, and south of Taupo
the 80 ft. Waitahanui Bridge was erected. The Rangataiki Bridge on the Taupo-Napier highway 1s
nearing completion.

Reconstruction was continued on the Waitoa—Taupo highway, 8% miles being completed and
metalled.

On the Tauranga-Matamata highway the reconstruction on the Kaimai Mills was continued,
3% miles being eompleted 2 miles primed, and 1} miles sealed. The Boulder and Beacon Creek 1)ndges
120 ft. and 200 ft. in length respectively, were uompleted.

The Opotiki — Te Araroa coastal route is being considerably improved, b miles of reconstruction
and seven bridges being completed during the year.

Two miles of sccond-coat sealing were carried out in the Mount Maunganui Township, and
preparation work is in hand between Rotoraa and Lake Tarawera.

({1sborne District.

Construction works throughout this district were retarded in the normally active pre-winter period,
April to early June, by the wide-spread need for concentrating on restoration of storm damage. The
1938-39 summer and autumn were favourable in the main, however, and enabled good progress to be
made with some important works.
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On the Whakatane- Gishorne State highway the Waikohu Deviation of approximately 1 mile,
including two substantial two-way bridges, was completed.  This eliminates two level crossings and
provides greatly improved alignment,

The renewal of the W‘updom River Bridge at Kaitaratahi, of six 90 ft. steel-girder spans, was
practically completed, and the approaches were let by contract.

On the Gisborne -Te Araroa State highway the bulk of the reconstruction and scaling of
5% miles near Tatapouri was completed, leaving only a few unstable sections between Gisborne and
Tolaga Bay unsealed.

The Raponga Bridge, 432 miles from Gisborne, was rebuilt with substantial approaches.  The
old bridge was a narrow structure on lm(l alignment and subject to immersion in floods.

Kighty-two miles from Gisborne a § mllc deviation was constructed, which removes the need
for traversing the Mangakino Stream hed, a troublesome section after hmvy rains.

One hundred and thirty-cight miles from (ishorue on the Opotiki - Te Araroa scction of the coastal
route, the 300 ft. Whangaparaoa River Bridge was practically completed at the end of the year.

On the Gisborne to Wairoa via Morere Highway, a decided improvement was made in the
reconstruction of the Mangakaiwharangi No. 2 Bridge to two-lane standard and on improved alignment.
This bridge is designed to pass the highway traffic under the railway bridge which is about to be built,

Substantial progress was made with the renewal of the Mangakaiwharangi Bridge No. 1, which
will eliminate a very awkward bridge approach and obviate another level crossing on the new railway.

On the Gisborne-Napier, via Ilangaroa, State highway, steady progress was made last summer
with reconstruction and preparation for scaling, the lengths concerned being 2 miles at Wacranga-o-
kuri, and 3 miles south of Hangaroa Turnofl.

A considerable amount of work was done in reconstructing and preparing lengths for sealing on
the other highways radiating from Gisborne.

Napier Dastrict.

As a result of the record flood in April, 1938, in which the Napier—(tisborne and Napier-Taupo
State 1lighways were completely blocked by sllps, and most of the bridges up to Wairoa destroyed,
construction works in this district were considerably set back. R(»’fordfm]\ measures have on some
seetions neeessitated the formation of a new road on the surface of the silt-deposit, and relocation and
regrading on many other lengths.

The Taupo-Napier highway has been put into fair order ‘w:Lin, and reconstruction work continued.
On the Runanga deviation 13 miles have been formed, and £ mile widened on the lengths north
and south of Baker’s Deviation. This deviation, which (mnprisod a major pumice cutting, was
completely destroyed by the storm, and the original route has been temporarily reverted to.

Between BEskdale and the Mohaka Bridge extensive cuts and fills have been completed, o length
of 4 miles being improved or deviated.

The Eskdale section was entirely reinstated at a higher level on the silt-bed, and the Isk Valley
route widened up to Te Pohue.

The State highway to Wairoa, on which the damage was particularly heavy, is still under
restoration, though by means of deviations, slip-removal, and temporary bridging it was made
available for traffic in about a month after the flood. The old route was fully restored before
Christmas, though several permanent bridges are still to be erected.

The reconstruction programme has been resumed, work heing in hand hetween Tangoio and
Te Ngaru Bridge, and beyond Waikare. Mckenmcs Deviation on the latter section has been
completed, effecting a major improvement, and Begley’s Deviation is nearing completion.

On the Napier — Palmerston North highway the principal item of damage was the scouring-out
and subsidence of several spans of the Waitangi Washout Bridge, recently erected. Repair-work,
including heavy pile-driving, was put in hand, and the bridge completely restored in September, 1933.

The surfacing between Napier and Pakipaki also required extensive renewal.

The principal construction works on this highway have comprised level-crossing eliminations,
of which two were dealt with by the 1§-mile NLL]IM(L}]«LML Deviation, two by overbridges at Waipukurau
and Mangamanaia, while another at P(L}){me(m 18 well 1 hand.

The reconstruction of ohsolete lengths of original sealing has been undertaken, the principal being
in Waipawa and Woodville ]50roughs, a 2-mile length near Mata.md,u, and 32 miles near TdhOl(thl.
Five stream-bridges were erccted, three of which were on level-crossing- (lovm‘mon works.

A length of 1 mile on the Woodville-Masterton highway has been reformed, and a new sealing-coat
applied.

Various country highways were damaged by the Hlood, chiefly in regard to surfacing, though some
bridges also suffered.

Sealing was carried out over 1§ miles of the Otane - Tuki Tuki, 2 miles of the Waipawa~Tikokino,
and 1} miles of the Waipawa — Onga Onga highways.

On the Dannevirke—Waipukurau hl;,hw(by, 2% miles of sealing are in hand in the meukumu
County, and 90 chains were completed in the Pdt&}]‘f‘ltw division, also 50 chaing of reconstruction in
the Dunncvirke County.

Three miles and three-quarters of plant-mix smoothing-coat were applied over a deteriorated
length of sealing on the Hastings~Marm-,k:mkuh() highway.

Oun the Waipawa-Pourerere highway, 1} miles were sealed in the Waipawa County, and the
Patangata County completed a 2%-mile length.

On the Woodville-Tamaki h]ghw.ty, l% miles were sealed, and two small bridges erceted.

Several shorter lengths on other highways were also scaled by the local bodies concerned.

The Whakatu Overbridge on the Farndon - Paki Paki highway was completed.
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The Frasertown — Lake House highway was completely blocked by slips for some time, a
period of six months clapsing before normal conditions were restored. Special attention has been
given to metalling and the strengthening of bridges to earry the heavy toading in conncection with the
Tuai Power-house plant extension,

On the Rotorna Waikareraoana highway reconstruction has proceeded, 11 miles being widened
and a considerable length metalled.

Tavwmarunus Districl.

The ditficulties associated with road-construction in heavy steep papa country have in earlier
years retarded the {ull development of the arterial highways in this district by comparison with others,
but of recent years good progress hus been made, and during the period covered by the report a
considerable amount of construction has been carried out. At the end of the year a total length of
22 miles was under contract for sealing.  On the Hamilton - Te Kuiti length, 2 miles were formed
and metalled, and between Te Kuiti and Pio Pio 5§ miles were advanced to the sealing-stage, while
farther south a length of 1 mile was reconstructed.

Between Te Kuiti and Taumarunui, 5% miles were formed and metalled.  Contracts for sealing
64 miles on this seetion and a similar length south of Taumarunui arve in hand. I the Manunui
Township 2} miles have been sealed.

l()p course metalling was undertaken over IH miles of the National Park - Taupo highway.

The subway at Short Street, which eliminates the level erossing in the Tawmarunui Borough has
been practically completed, and the overbridge at the Spiral is well advanced towards completion.

The 9-mile unmetalled length of the Pio Pio - Tatu highway is under construction, formation
heing more than half-completed and I mile metalled.  Improvement-work is also in progress on the
Saves ~ Lemon Point, Stratford—Taumarunui, and other secondary highways; a number of short
bridges have been erected, and some heavy river-protection work is in hand between Manunui and
Piraka.

Stralford District.

On the arterial highway the improvement of the Mount Messenger section is in hand, and the
Mimi Valley, Mangamacho, and Pa Hill Deviations have been continued.  Preliminary work on the
Mangamacho-Uruti section has been commenced.  Reconstruction is in progress between Waitara
and New Plymouth, 4 miles having been formed and | mile sealed.  This length, by reason of its
situation, is regarded as one of the most necessary works in the district.

Reconstruction is also in progress between New Plymouth and Hawera, and the numerows open
railway crossings on this section are being rapidly eliminated, the three standard methods, by
deviation, subway, and overbridge, being all in evidence. A new bridge, 150 ft. in length, was erceted
over the Waiwakaiho River, and one of 105 {1. over the Kahouri Stream is well advanced.

South of Hawera the 61-mile length down to Mokola has been reconstructed and sealed, and the
150 ft. Manawapou Bridge at the district boundary erected.

On the Opunake (:oasta,l highway a 50-chain deviation 1+ in hand, by means of a cutting through
the Qakura Hill, and a similar length has been reconstrueted and sealed near the Okato Township.
The 112 ft. Okahu Stream bridge was erected.

A {urther 4 miles have been metalled on the Stratford-Taumaranai lli(rhW:Ly‘ and lurther work Is
in hand, the upper end of this highway being the only ummnetalled length in the district.

Sul)sldm,ry highways are rec olvmg a wmd deal ol attention l)y Hn- respective Uounty Councils,
chiefly by way of widening and improving existing pavenient, and, in some cases, extension of he(l,lmg.

Wangana, District.

State highways m this district have shown very active progress during the year particularly on
those leading nland. Reconstruction was continued on the National Park  Wanganui (Parapara)
highway, 7+ miles being formed and metalled and a sealing programme of the same length entered
upon, 25 miles of first-coat being completed. Tt is proposed to commence tmprovements on the
Waimarino County section this year.  On the Taihape route a length of 20 miles, on which the orviginal
metalling had been extensively reconditioned and added to, received a litst-coat: of tar, while 64 miles
of construction and 8% miles of metalling were carried out.  Three bridges were erected, as well as the
Vinegar Hill overbridge, the approaches to which, including o small strean bridge, have yet to be
formed as part of the reconstruction of this section.  The ChIF Road subway was completed, and the
Greatford overbridge approaches are nearing completion,

On the Hawera — Wanganui highway 70 chains on the Whenuakura Hill were reconstrueted,
52 chains sealed on the Waitotara Hill, and 1} miles of second-coat applied hetween Maxwell and
Kai Iwi.

The Kai Iwi overbridge was completed, and the relocation of the Lill seetion just north of Wanganui
put in hand.

On the Turakina-Chfl Road highway the 2-mule length between Marton and CLHR Road was
reconstructed and sealed, and the Bonny Glen overbridge crected.  The Wellington Road subway
in Marton was also completed.  Between Raetihi and Ohokune & 2-niile length was reconstrueted and
sealed by the Waimarimo County, and contracts are in hand for two short bridges in Ghakune Borough.,

On the Rapanui highway, leading to Kai Iwi Beach, the Waitotara County Couneil has let a
contract for reconstricting and sealing a H-mile length.  The Wangauui River (left-hank) bighway
was improved over a further 13 iles at the Pipiriki end, and several lengths were sealed on secondary
highways in Patea and Wanganut Counties.




D.—1. 138

Wellington West Districe.

The State highways m this district have been improved maily by isofated works of considerable
magnitude.  Chiel among these is the Whirokino Devintion, with its 3anile bridge, which is now
complete and in use by trathic, removing the bughear of lood imterruptions on this highway, which is
one of the most important in the Dominton, s remaining nssociated work, the new bridge over the
Manawatu River itself, will be nndertaken in the near {'ulmo, and will be of great value from the aspeet
of safety and convenience of traflic.  Hven more impressive, though net yot complete, are the Ngahai-
ranga Gorge reconstraction and the Packakariks 10 alternative sea-level road, though the latter is
not yet dod arcd a main highway and s not financed by the Board, but it will, of conrse, become part
of the arterial route to the north.

The Ngahauranga Gorge work will provide an adequate four-lane approach to the capital, saving
incidentally 3 mile in distance.  In its length of 13 miles is involved 520,000 cubic yards of rock-excava-
tion, of which 336,000 cubie yards had been completed at the end of the year; the balance is now alnost
accounted for, as well as a very large amount of creck-diversion by tunne l.nw culverting, &e., and
the actual roadwork is well 1o hand,  Kxtensive reconstruction Is being undertaken to modernize
the 3f-mile Negahauranga - Petone scction of the Hutt Roud, ax one of the principal works ol the
current year.

Overbridges were completed at the Manukau and Paraparawnon level wailway-crossings, the
approaches to the Porivua overbridge were surfaced, and plang are in hand for eliminations at Ohau,
Waikanae, and MeKay's, north of Packakariki,

The Foxton Borvough section, which was in bad condition, was reconstructed, and 623 miles of
smoothing-cout apphied on the Horowhenua Covnty section.

On the Napier — Palmerston North highway the Manawatn Gorge section in under reconstruction,
with the object of obtaining the maximum ]m»lblc tralfic-width © and 15 miles near Palimerston North
have been rebuilt and primed.

The 368 ft. Awahuri Bridge on the Sanson - Pulmerston North highway was completed, and the
Ashhurst overbridge on the Greatford -Ashhurst hichway put in hand, g with 1} males of
approach roads.  Reconstruction was continued between Palinerston Novth and Shainoen, and the
standard of this section has been materially improved ; the sealing of some portions has alveady been
undertaken.

A contract has been let for the Longburn overbridee and the work commenced.

Improvements, including in most cases sealing, have been carried outo on many ol the subsidized
highways, including the Foxton Beach, Foxton Shannor, Ashhut Polanoinag, Longhuen Rongotea,
Te Horo -- Wathounga, and Upper Hutt - Waikavae hishwa

Wellinglon Euast District.

On the State Highway between Woodville and Upper Hutt the prineipal works have been the
completion of the Bketahuna subway (except for appronch metaliing) and (he construction of
L-mile deviation in Featherston Borough.  Work was commenced on the improvement of the
(uoyl/own Borough scetion, and some curve-casing and smoothing-cont work carried oul north of
Carterton.  The decking of the 1,200t Nu:m'apurlm coithined road-rl bridee near Woodville s
being brought up flush wﬂh the rails, greatly facilitating highway traflic.

()n, the Pahiatua-Akitio highway the wide mning of H miles of bhe tortuous Makuri Gorge is in hand,
14 miles being completed.  Widening was also undertuken over ) mides of the liketahuna -Alfredton
highway, two bridges constructed, and 2% miles reconstructed and sealed on the Eketahuna-Nireaha
highway. Onthe Masterton-Castlepoint highway, 14 miles were sealed, and the 2-mile Weraiti Deviation
on the Masterton- Stronvar highway practically (omph- od, ws well ag 90 ¢hains of reconstruction, and
sealing.  On the Martinborongh-Masterton, |Il“h\\'<ly 3 miles of similar work were carried out. The
170 ft. Wainuiors Bridge on the Tapurupurn - Te Wharau highway s nearing completion.  In the
Featherston County, 6 miles wore sesled on the Martinborougly - Luke Ferry highway and 3] niiles
reconstructed  on the Featherston - Pigeon Bush  highway, Thalf ol which was primed.  Shorter
lengths on other highwavs were also improved.

Nelson District.

The programme of works instituted on the Inception of the State highway system 1s now showing
appreciable results, particularly in the district adjacent to Blenhemi and in the Moutere avea. A
total length of 23} nules has recetved o sealing-coat.

Reconstruetion has been in progress on the Blevation - Para, Speing Creek - Blenhemm, and
Blenheim Dashiwood wections, 31 miles being sealed during the year, wlso & mule in Picton Borough.

The devistion cliinating the Spring Creek and Tuamarina vailway-crossings, which includes
the 960 Tt. Wairau Bridge and a bridge over Spring Creek, 18 i hand, and two nlww Crossings at
Riverlands have been deadt with by means of w faule deviation.

Farther south, the Mirza Crock Bridge was l)ult, and sealing carried out o Seddon Township.
Recongtruction bas been commeneced on the Lion’s Back section, and «w contract has been let for the
300 ft. Kekerangu Bridge.

On the Blenheim-Nelson highway 64 miles were sealed between Blenheim and Renwicltown, and
reconstruction is practically completed ap to Kaituna.  Phe major improvements on the Wangamoa
Hill and Valley sections have hoen continned, o Turther 2% miles being completed.  On  the
Richmond Collinewood highway the Appleby overbridae of three 30 £t spans wis completed, and the
sealing of 93 miles between Upper Moutere and Motucka carried out. At the Riwaka Bridge a
flood-opening of two 20 ft. spang was constructed in the approach- h:mk, which was also raised and
widened,  On the Moutere LIl 3] miles were veconstrueted, and the inmprovement of the 16-mile
Takaka Hill section practically completed.  Reconstruction work is in hand between Takaka and
Onckaka.
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Between Kohatu and Korere, on the Nelson -Westport, hichway, 13 miles are heing reconstructed
the work including the climination of two open fords by large culverts. Widening and improvements
to grade and location were continued on the Tope Saddle -light Mile length, 34 miles being necounted
for.  Sealing is being carried out i the Murchison Township, and retaining-walls erected to widen
pomts in the Buller Gorge.  Reconstruction between Kawativt and Owen Junetion ix in hand.  Over
10 miles of protective fencing has been crected on this and the other State highways in this distriet.

Gn the County highways considerable progress has been made, including the resonstraction lor
soaling of 2 miles on the Spring Creek Raranga, 1L miles on cach of the Picton Tlavelock and Bienheinm
Acrodrome, and | mile on the Reawickiown -Hope Junction highway, the sealine-coat having heen
applied on the Tatter.  The 210 {t. Hodder River suspension bridee was completed and the 250 it
Taylor River Bridge is in hand.

Greymouth Dustricl.

On the Nelson -Westport State highway wideaing and improvements have heen continued on the
Buller Gorge section, and also on the Pakibi section near Westport.  AG Inangahva Junction a length
of 1 mile has been sealed, also two short fengths through the railway-construction camps ab Tiroron
and Blackwater,

On the Tnangabhua -Greymouth State highway improvements were continued northwards from
Greymouth to Ahawra.  This work involves several important deviations to climinate nucrow and
tortuous descents into gullies, two of which have been completed.  Formation on the deviation a$
Nelson Oreck, which will reduce the distanee between Greymouth and Reelfton by 1 mile, is nearing
completion, and the construction of w 200 ft. bridge over Nelson Creek s in hand,  Af Callaghan’s,
formation is well in hand, and a conlract has been let {for a 60 ft. bridge over the Creek.

The improvements between Stillwater and Ngahere were completed during the year, and the lengbh
prepared for sealing.

Sealing was completed over 2 miles through the Ikamatun Settlement, bebween the school and
the Big Urey Bridge, 29 chaing through Ahaura, and two shorter lengths farther south.

One mile of protective foncimg was erected.,

On the Greymouth Weheka State highway improvements have heen continued southwaeds from
Hokitilka, and work is in hand on a length of 74 miles south of the Kanical Bridge.  Of this length,
b1 miles of formation have been completed, and 1 mile 6 chaing sealed.  Further mprovements have
heen carried out neatr the Kokatahi Track north of Ross; w 70-chain deviation has been completed
in Ross Borough, to climinate the steep and narrow road over Mont ’Or ILill; 24 miles through Hari
Hari have been widened ; and o deviation s under construction near Wataroa, where the lughway s
threatened with erosion by the Watarow River.

The Bi-chain South Beach Devistion, Greymouth, which eliminates two level railway-crossings,
was sealed 5 and o deviation, including o 40 ft. bridge over the Nelson Creek and an overbiodge, to
climinate o railway-crossing of bad visthility, 18 well in hand. The overbridge at Kaihinu was
completed, the approwches sealed, and the approaches to the New River Bridge were also seuled.

Near Weheka w bridge o two B0 ft. spans, with approaches and protective works, has been
constructed over the Hare Mare Stream, disposing of the fast remaining bad ford on this highway.

On the Arthne’s Pass - Kumars Junction highway the year’s work has been prineipally connected
with bridging. A bridge of six 44 1. spans was erected over Rough Creel in Arthur’s Pass Township,
two large culverts with improved approaches were constructed at O’Neill’s and Nelly’s Creeks, and
a further culvert is in hand. :

Between Kumara and Kumara Junction 34 miles were sealed.

Widening and regrading have been carried out on severnl lengths between Westport  and
Ngakawau.

A 30 15, bridge over Kiwi Ureele was erected and the construction ol o 360 £, bridge at Ngakawau
in place of the combined bridge 18 in haud.

The approaches to the Waimangaroa Overbridge were completed, and o I mile deviation between
Waimangaroa and Birchficld to eliminate two crossings was comploted.

The formation of o deviation at Kongahu, to remove the Inghway from damage by foreshore
erosion, was completed.

On the Westport—Ureymouth coast highway widening and straightening have heen continued
between Charleston and Punakaiki.

At Barrytown considerable trouble has been experienced as o result of continued beach-erosion,
and the rock-facing has proved insufficient to vrotect the highway., Plans have heen prepared for a
21-mile deviation inland from the beach.

Between Greymouth and Runanga, the Camp overbridge and approaches have been completed,
the Cobden overbridge has also been completed and opened for braflic, while the approuches, which
ave in use, are nearing completion. The highway from this overbridge to Bunanga has been sealed
for a length of 3% miles.

Between Reefton and Maruia heavy Hoods in Apul practically destroyed the highway over a
length of 10 miles. Restoration work occupied several months, and improvements have been
continucd, nearly 12 miles being completed except for top-course motalling.  Three bridges are
under construction, a water-drive has been completed, and a considerwble amonnt ol protective work
carried out.

The Westland County Council has sealed a total length of 2} miles on secondary highways,
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Canterbury District.

Tmprovements to the State highway in the northern portion of the district are being carried out

Imy ts to the State highway in th thern port f the district being 1 out
in conjunction with the construction of the South Tsland Mam Trunk Railway, which in many places
will pecessitate new alignment. This is particularly so at Goose Bay, where the highway is being
deviated across the bay, with the railway following the old road-line. North of Kaikoura new
bridges and deviations have been arranged for.

Jetween Oaro and Parnassus 1 mile of widening, &e., has been carried out.

Bet 0 1P I mile of widening, &e., has | I out

Tn the Cheviot and Waipara Counties the State highway is being reconstructed, the grades being
eased where necessary and curves formed to a minimum radius of 10 chains. During the year
3} miles were completed, and it is expected that, 8 miles, whieh includes the Cheviot and Parnassus
Townships, will be gealed during the current year.

On the inland route hetween Waipara and Kaikoura, the Weka Pass Deviation, which eliminates
a steep hill and several bad corners, has been completed ready for sealing, and o contract has been let
for an 80 {t. bridge. The township sections at Rotherham, Waiau, and Hanmer were sealed.

On the arterial route to the West Cloast, plant-mix paving hag been continued to Kirwee and
completed in Darficld Township. At Porter’s Pass a section of 4 miles has been widened and the
alignment improved. On the Lake Lyndon side of the pass considerable deviation from the former
alipnment has been made, and the highway vound Lake Pearson has been realigned and widened.
lig t has | le, and the higl 1 Lake P has | ligned and widened
Contracts for two bridges over the CUraigicburn Stream have been let.  Between Cass and the
Waimakariri River widening and curve improvement have been completed for 14 miles.

Jontracts were let {or plant-mix paving of the Summit Highway from Hvans Pass to Dyer’s Pass

Contract Tet: {or plant g of the 8 t Highway { K Pass to Dyer’s Pass,
and for sealing the extension to Gebbies’ Pass. This work was finished in May last, and Canterbury
now has a scaled scenic drive of 18 miles along the crest of the Port Hills.

The highway from the Kiwt to Governor’s Bay was also paved. Between Lyttelton and
(Governor’s Bay the widening and realignment have been completed and the section is being metalled.

Reconstruction of the highway to Akaroa is proceeding, and during the year work has been
carried on between Birdling’s Flat and Little River along Lake Forsyth. Considerable improvemen

1 bet, Birdling’s Flat and Little Ri long Lake Forsyth. Considerabl I t
to the alignment has been made, mainly by large fills running across swampy scetions near the lake.
A confract has been let for sealing the section from Motukavara to Kaituna and in the Little River
Township.

Tn Akaroa County 29 chains of widening and 7 chains of deviation were completed on the
Duvauchelle — Robinson’s Bay section.

The overbridge at Prebbleton has been completed, thus climinating a dangerous railway-crossing
on the highway to Southbridge. Sealing has been extended in Kllesmere County, and the contract
in hand will give a full-length scaled highway from Christchurch.

Plans for the overbridge at Sockburn ave nearly completed, aud land has been acquired.  To
obviate stock having to use the overbridge, arrangements have been made for the crection of a
separate overbridge for stock and a by-pass.

Further work on the State highway to Timarn was the completion of the Rakaia Bridge, 5,762 {t.
long, which replaces the old combined road-rail bridge ereeted in 1873, A contract was also arranged
for the Rakain overbridge, which is just north of the river bridge.

Vork has proceeded steadily on the Rangitata Deviation, which mcludes bridees over the two

Work has j led steadily on the Rangitata Deviation, whicl tudes bridg the t
branches of the river, new road-formation, and 21 miles of motalling and sealing.  The 2,122 ft.
bridge over the north branch was completed, and the 1,042 ft. bridge over the south branch was well
advanced at the end of the year. This has since been completed and the deviation opened to traffic.
The deviation has been planned to obviate open railway crossings, and the new road follows on the east
side of the railway, the only overbridge required being at Winchester.  Plans for the overbridge have
been prepared, and sealing contracts are in hand for 16 miles.

Bridging and sealing have been completed on the State highway in Waimate County, and
extensive Tepairs carried out to the wooden bridge over the Waihao River.

The sealing of the Pleasant Point - Cave seefion and of the Albury and Fairlie Township section
on the arterial highway to Cromwell has been completed. A contract has been let for a deviation

and bridging at Albury to eliminate the three narrow timber bridges,

Otago District.

With the reconstruction carried out on the Timaru-Dunedin highway during the past year the
requirements of present-day traflic are steadily being provided for.  The whole length from the
Waitaki River to Duncdin is now sealed, with the exception of the approaches to the overbridge at
Palmerston.  Several further improvements arve contemplated, notably a deviation at Maheno to
oliminate a level railway-crossing and a length subject to flooding, and an overbridge at Waikouaiti.
A number of bridges also remain to be renewed.

During the year contracts were let for the renewal of the 100ft. Kukaho Bridge north of
Hampden, and the 95 ft. Kuri-iti Bridge in Hampden Borough.  Work on the first named was well
advanced by the end of the year.

The T3-mile length between Hillgrove wnd Shag Point was completed and sealed, and the final
coat applied on the Palmerston-Merton section of 125 miles.

The Palmerston level crossing was climinated by an overbridge of four 50 ft. spans, and a 72 ft.
bridge erected over the Pleasant River.

On the Timaru—Cromwell highway the Lindis Pass - Tarras construction is being carried out in
two sections—namely, Lindis Downs where a T-mile deviation iy in progress, and ab Lindis Pass
where a length of 25 miles leading over the pass is being improved.
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A total of 93 miles of formation were completed during the year, making the total 215 miles to
date, on the greater part of which the base-course has been laid. The remaining work is of a lighter
nature, and the formation will be to a great extent carried ont with the power-grader,

A length of ** dust-laying seal ” has been apphed to the main highway in front of the Cromwell
Hospital.

On the Milton-Queenstown highway 27 miles between Alexandra and Clyde have been prepared
and sealed, and scaling was also carried out in the Clyde and Alexandra Townships, At Muitontown
Gully, where a deviation is to be constructed, 24 miles have heen left unsealed.

The 124-mile Clyde Cromwell section has been reconstructed and sealed, the work including the
erection of the 95 ft. Leaning Rock Creek Bridge.

A footpath is being constructed between Cromwell Ratlway-station and Cromwell,  From Cromwell
to the Hospital Turnofl, 11 miles have also been primed and sealed,

From the Hospital Turnoll to Queenstown, a length of 365 miles of reconstruction is in hand.
Improvements were started at the Cromwell end of the Kawarau Gorge, and by the end of the year
the greater part of the Gorge section had been completed oxcept for the top-course metal.
A J-mile length of ** dust-luying seal 7 was applied in the Queenstown Borough.

On the Queenstown  Invercargill highway, mprovements between Frankton and Kingston consist
of widening the 10-mile section between Lumber Box and Staircase (reeks, Wive miles of formation
have been completed.

Contracts were let for a further seetion of the Pukeuri Kurow highway between Horse Gully
Road and Bortons.  Work was commenced on a 7§ mile length, and at the end of the year 6 miles
of metalling had been completed and 2% miles primed.

Reconstruction of the Leith Valley highway by means of o deviation through Pigeon Flat has been
continued.  The whole length of 51 miles has been fenced and culverted, and formation is well
advanced, 3} miles being completed,

Between Kyeburn and Middlemarch the construction of a 35-chain deviation, to climinate two
level railway crossings near Kokonga, has been commenced.

The Hawea — Haast Pass highway is being widened and improved over a length of 3 miles along
the lakeside seetion.

The reconstruction of the county seetion of the Port Chalmers-- Aramoana highway, 5% miles
i fength, is in progress, 21 miles being completed.  Renewal of the seawall is the main feature of the
work, and the widening is being carried out by re-erecting the wall farther out in the harbour.

On the Dunedin-Gore Slate highway satisfactory progress was made with the reconstruction
between Milton and Clinton, the 4-mile deviation between Lovells Flat and Balclutha being completed,
also a further length of 12 miles between Balclutha and Chnton.  This formation ineluded three
deviations aggregating 2 miles of new formation, on straight alignment avoiding several tortuous
sections of the existing highway. Curves have been cased to a minimum radius of 10 chains.

Between Clinton and Waipaht the approaches to the Wairuna overbridge have heen commenced,
using spoil from railway-works in the vieinity.

Two short bridges were erected at Kathiku.

Sealing carried out during the year comprised 9% miles hetween Milton and Balelutha, which
completes this section, and w further Tength of 2 miles immediately south of Balclutha.  In addition,
2% miles received a priming-cont. In Green Island Borough the shoulders were widened to the
kerb-Jine and primed through the busmess area.  Bituminous plant-mix smoothing-coats were laid
over lengths totalling 15 miles between Green Island and Milburn,

On the Milton- Queenstown  highway o 3-mile length from Clarkswille towards Glenore was
reconstructed and scaled.  ITmiprovements on the length between Mount Stuart and Round Hill were
continued, and good progress made in diflicult country.  Formation is practically complete to Round
Hill, a total length of B3 miles of formation and 1} miles of metalling being completed. A §-mile
length in Lawrence Borough was reshaped and sealed, thus completing the borough section.

In Roxburgh 11 miles of preparation and sealing were enrried out.

On the Middlemarch highway the reconstruction and sealing of 74 miles between Mosgiel and
West Tajeri Church, commenced the previous year, were completed.

Reconstruction of the Dunedin Duke’s Road Ilighway, leading to the Taicri Aerodrome, was
continued during the year and the work substantially completed, 4} miles of formation, 3 miles of
base-course, and 2 miles of two-course metalling being accounted for. The priming and sealing is
expected to be finished during the current year.

Short. lengths were prepared and scaled on several of the Jesser highways in this district, and a
smoothing-coat applied on a G-mile section between Collimgwood and Portobello.

Southland District.

The reconstruction and scaling of the main arterial route from Dunedin to Invercargill hag
proceeded throughout the year, 1T miles having been sealed and an additional 25 miles prepared for
next season, when it is expected that all unsealed gaps will be completed.

The deviation between Pukeraw and MeNab, to eliminate flooding, has been completed  exeept
for one bridge, and reconstruction to the county boundary north of Pukerau 1s also completed.
The Otikerama overbridge near Pukeran is under construction,

Reconstruction between Brydone and Dacre huas been completed, and a seal-coat applied between
Dacre and Kennington.

Reconstruction between Invercargill and Blufl has been continued and 5 miles sealed, and o
contrach has been let for an overbridge at Greenhills,
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On the Oueenstown Tnverenraill State highway the Tiowther Deviation, which eliminates fwo
level railway crossings, has been completed by the erection of 110 ft, or bridging, and a length of
63 miles was reconstracted on the Carolime Dipton-Benmore section,

Sealmg was applied i Lunisden Township and Winton Borough,  Flood-alleviation works at
Mendewille on the Gore Luimsden lughway are in progress.

On the Lumsden = Te Anau - Milford Sound highway, work hias proceeded at the Hollyford end,
iscluding the Homer Tunnel in which, in spite of the four months™ interruntion by winter conditions,
the heading was advanced by 1.216 ft., leaving 1BR7 ft. to complete,

On the approacih road, constraction woark is pearing completion. One mile of formation,
33 miles of gravelling, and 85 1. of bridging were carried out during the yv:nr

At the Milford End D0 chamns of bush-clearing, 1) miles of formation, 142 1. of bridging, and
21 miles ol base-conrse have beein completed. llus \\mk i na forward s(’:m\, :m(l aceess by good
track to the tunnel-porfal sheuld be possible by the time the heading s through.

Much wseful work was corried out on comparatively short sections of county hichways, one of
the principal tens heing the reconstruction and sealing of 13 miles of the North Tnvercaretl] — Waikiwi
hghway.

Krminarion or Leven Ratmway CrossiNes
During the past yem £268,484 was spent on the elimination of level railway crossings, bringing
the total to date to £654,699.
The following table shows the progress to 3lst March, 1939, as compared with progress to
Slst March. 1938 -

As at As at
Rst March, 1938, 31s6 March, 1930,
Work completed .. .. - .. .. by 90
Contracts let and/or work in Band .. . . .. 56 30
Proposals completed . . - . .. Db 4
Proposals in hand .. .. . . 42 35
Surveys, &e., in hand .. .. .. .. 38 26
Investigated and deferred . .. .. . .. 28 35
219 220

The programme iz proceeding at o rate which bears a reasonable relation to the Board’s expenditure
as a whole, though niore progress might have been made had extra design and ficld stall” been available
and supplies of reinforeing stecl heen more read; ily obtainable.

Some of the eliminations ol lesser importance have heen undertaken somewhat ahead of their
turn simply because plans of structures already completed have been readily adapted to meet the
particular ease.  On the other hand, o few climimations of first importance call for special treatment
and are still awaiting survey and design.

Amongst these might be me nlmnw] the Waikanae and Ohau nwrbnduv\ in the Wellimgton district.
Both of these ()\mlnuwv are close to stream-crossings, and in each ease comprehensive design s
required.  In the case of the Waikanae railway-crossing, further surveys and investigation work are
in hand in order that alternative solutions eliminating this crossing can be considered.

Srarie Irduwavs.

During the p(\r'iml the major reconstruction activities have been on the State highways, though
the Board has indicated to local suthoritics that it is prepared to meet all of the reasonable requirementss
of sccondary or feeder highways in order that, ag far as possible, the improvement of the system as
a whole will synchronize.

There has been an inclination on the part of some to suggest that too large a proportion of the
funds available is being spent on the State systen. Mowever, there is no gainsaying the fact that the
routes which now form the State system did have first call on county finance while they were under
the contirol of the counties, and the Board could not, under any set of circumstances, allow feeder
routes to take preference over the main arlferies which are carrying by far the greater bulk of the
traflic.

Ag the trunk routes are completed, the funds will, it is anticipated, admit of an accelerated
programme on the secondary voutes, though it must he borne m mind that the scope of the
improvements to these routes must always be considered in relation to the traffic densities and general
requirements.

Vigrr or Insererion o e Sourn Isnann anp Conracr winr Tocar Boniks AND AUTOMOBILE
ASHOCIATIONS.

In acecordance with the Board’s wsual practice, contact has been maintained with local bodies
and automobile associations interested in the control of main highways, and during the year tours
of inspeetion were made to the southern portion of the South Tsland during the latter part of llnua,ly
and carly February, and the northern part of the same lsland was mspod((l towards the end of April.

Opportunity was taken to inspect wwajor works in progress, and several programmes for future
Improvements were considered in conference, in addition to which local problems brought forward
by the different Tosal-body and automobile association representatives were discussed and the Board’s
general policy outlined.
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Tt was gratifying Lo the Bourd to find during ils rvecent tour that the general standard of
maintenance on the highways traversed was very good indeed.

The replacing of one-way bridges on the principal main highways as part. of the Bourd’s programme
and the magnitude and urgency of this work was very evident to the Board during vecent inspections.
This question will continue to he dealt with s fast as design can be arranged and finanee made
available.

The Board found evidence throughout its tours of continued good will awd co-operation hetween
the Board, the local authovitics, and the motor orgavizations.  Almost wniversally the last
mentioned kept in close touch with the Board’s representatives on highway matters of local import,
and their views as representative of the voad-users are often of great assistance,

Of particular ar: ilication were the expressions from hoth focal bodies and motorists of the high
estcen in which HN\ Board’s representatives (the Disteict Engineers of the Pablic Works Departme n’r)
are held, and of the assistance and adviee received from their officers.

Tn the course of the tours several important outstanding matters were the subjeet of discussions,
and decisions finally arrived at of o satisfactory nature.

MEASURES 1O PROMOTE ROAD SAFETY.

The Board has continued to give active assistance and co-operation to the New Zealand Road
Safety Counecil with regard to measuores calenlated to make the highways system as safe as possible.

It 19 significant that while the percentage of awccidents in urban areas has increased and on
settlement roads has remained stationary that on highways has shown a reduction of 18% per cent.

The prime consideration for promoting road safety is the geometrical layout.  This aspeet veqnires
careful consideration to see that curves are properly transitioned and bear o suitable re lationship to
adjacent sections of highways.  For mstance, a T-chaim-minimum-rading curve joining two long flat
tangents would be positively move dangercus than, say, a 3-chain-minimunradius curve in rough
topography.  The same conditions apply to vertical curves at the junctions of different gradients.

All the other amenities, such as adequate paving width, shoulder width, superelevation, &e., are
given due attention.

During the period some £12,179 has been apent on guard-fences. It has been estimated that
4 per cent. of the total length, or BOO miles, of guard-feneing 18 required on the highway system, and
thig is proceeding regularly as the more dangerous sections are reconstructed and placed on their
permancnt aiignment.  On certain sections in rough country where sesthetic considerations do not
weigh, strong sheep-proof fences have heen ereeted on the edge of the formation to serve the dual purpose
of farin and guard fence. Frows the favimers” point of view this type often provides the only suitable
fencing-line.

The painting of white lines to demareate the traflic lanes, the placing of direction signs, and the
printing of short, simple warning-notices on the pavement ||,~‘<~H, are being energetically continued by
the maintenance organizations.

Standard drawings and speeifications for the guard-fences have been distributed ;. but, as regards
the white-posting of highways, the topographical and other conditions vary so widely throughout New
Zealand that no hard-and-fast rales can be hud dow.

The elear delinition of road-edges at curves 18 very valuable, but as an aid to night-driving,
particularly ander foggy conditions or when passing opporing vehicles, white posts wlso should be placed
along straight, sections of road.  On curves, posts serve the double purpose of showing that a curve
exists, and both by day and by night they mdicate the rading or sharpness of the alienment.  The
motorist may not he conscious of this latter fuct, but there is o doubt that a suitably defined curve
does give a driver o tiental pieture of the ;a],u(,“.] at which that seciion of road ean he negotbiated.
White posts and white lines :m* boing extended as rapidly as funds pernnt,

During the year the Board took the opportunity of testing out, a new method of advising

motorists as to road edge and alignment.  In this case the carriage-woy 18 deflined by o system of
special reflectors mounted on posts. The reflectors are 'nuuhlod from o kind of clear synthetic resin,

and for the limited pertod of observation proved very effec tive.  As o more extended and compre-
hensive test, sufficient of these markers for sone 18 mites of highway ave heen ordered.

Special consideration has been given to the construction of footpaths adjacent to Loroughs or where
the conditions ure of an urban character.  One of the essential vequireients is that footpaths should
be sealed in order to ensure their usc.

The Board also considered the question of eyeole-tracks and has adopted as a general rule the
policy of constructing such tracks where the motor-vehicle density has rveached sixteen hundred on
the average day.

In this connection, however, many diflicnltios are presenting themselves, not the least of which
is the inadequacy of the 66-ft-wide voad reserve to make room Tor the segregation of the varions road-
users.

The greatest densitioy of fraflic oceur on the sections adjacent fo the major centres, where it is
necessary to face up to the world-wide problem of the igh cost of providing extra width of right-of-way.
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Imperovine Visrprniry ar Connwrs AND INTERSECTIONS.

Collisions at inferseetions wre found fo he one of the most prolific sources of traflic accidents,
and special subsidies have been made avatlable for the improvement to corner visibility.

(lenerally the rates of subsidy have been fixed as folows

Tmprovement at Junction of Subsidy rate.
State highway with main highway .. .. .. ..o L6 for £1.
State highway with county road .. .. .. .. .. £2 for £1.
Main highway with main highway .. .. .. .. &3 for £1.
Main highway with county road .. . .. .. .. 1 for £1.

Already proposals have been submitted in some of the most urgent cases not only for the taking
of the land, but also for the setting-back of the fences and reconstructing the road at the intersection
on casier curvature.

In other cases the acquisition of the land has been proceeded with in anticipation of the actnal
improvement work heing carried out as funds allow or circumstances require.

Lictrring ox Mary Hicnways.

As indicated in last report, an Advisory Committee on Highway Lighting was set up to recommend
the system of lighting that should he adopted on the several scetions of highway which carry an
average of more than 2,500 vehicles per diem.

The Tutt Road between the Thorndon Ramp and Petone hag been given prior elaim, firstly,
because it has the greatest density of treallie 1 seeondly, beeause the work of providing a dual carriage-
way is already in hand ; and, thirdly, because the extra traflic incidental to the Centennial Kxhibition
demands that special precautions be taken to avoid night accidents to the many visitors who may
not be familiar with the routes approaching Wellington.

When considering the system that should be adopted, the Advisory Committee was somewhat
restricted in its deliberations on account of the confusion that might be caused to the navigation
Hghts of the harbour and the signal lights of the railway, which parallels the road, if gaseous-discharge
lamps of the sodium or mercary type were adopted.

Attention was therefore confined to the mcandescent types, from which a satisfactory system
has been evolved, when considered from the point of view ol pavement brightness, glare, variation
of light intensity, and general economy.

The greatest dillionlty encountered in the design of the system was met when the committee
reached the point of considering the details of installation.  There are already three pole-lines along
the road the Railway telegraph-line on the castern houndary, the Post and Telegraph line some 20 ft.
therefrom, and the power-line supplying the Hutt Valley Power Board on the western side of the road,

It is proposed to suspend a staggered system of hghting between the telegraph poles on the one
side of the carriage-way and the power-poles on the other, but hefore the power-lines ean be interfered
with it will be necessary o clear three {eeders from the arms on one side of the power-poles and
arrange alternate supply to the Power Board through the Melling Substation.  The material roquired
for the installation has now been ordered, and 1t i3 hoped to have 1t in operation before the end of the
year.

The committee will now be in a position to consider the lighting of that section of No. 7 State
Highway between Auckland and Papakura, though it would appear that the correct procedure would
be to imstall the Lighting system in stages as the widening work proposed is carvied out.

In view of the importance of this matter the Board has purchased a Luckiesh and Moss visibility
meter, also a street-lighting photometer, in order that values can be ascertained under varying
conditions.

Siexrosring, CENTRE-LINGE MARKING, BTC.

A £3 for £1 subsidy was provided on the cost of signposting carried out on main highways by
Automobile Associations during the year ended 31st Mavch, 1939, as in previous years, involving an
expenditure of £4.277 from the Main Ilighways Account.  Up to the date mentioned the amount
contributed by the Board towards this work totalled £22,896.

Where the Board or local anthorities erected signs required by regulation, or for traffic safety,
the expenditure incurred was treated as ordinary maintenance, as also was the cost of centre-line
marking.

RESIDENTIAL ACCOMMODATION FOR REGULAR MAINTENANCE-MEN.

During the past year further progress has been made in the provision of up-to-date accommodation
for maintenance-men engaged on State highways under the direet control of the Board. Standard
designs of cottages for single and murried employees have been adopted for general use throughout
the Doniindon, but if local condifions warrant o departure from these designs buildings more suitable
to the location are erected.  As far as practicable, married surfacemen are located in centres where
schooling facilities are available for their families, and single men in the more remote localities.

Proposals for additional accommodation are under consideration, and arrangements are in train
for the acquisition of suitable building-sites.
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Srari Higuways Derors.

Kor the efficient organization of maintenance gangs on State bighways careful consideration has
heen given to the establishment of depots at suitable locations on the highway system. To provide
for the housing of road-graders, lorries, maintenance tar-scaling plant, and other lrmchlnory buildings
and multiple garages have been erected and fitted with the necessary tools and equipment to enable
minor plant repairs to be undertaken on the spot.  Stores of fuel oil, motor-spirits, and spare parts
are also kept in stock to obviate any delay in the operation of the ])Lmt this being most essential in
those dlbtl’lCtS where dustless paving has not vet been provided and where constant grading is necessary
to maintain roads in correct shape.

Temporary depot buildings are being provided in some districts until such time as planned sealing
programmes have been oomple ed, when permanent depots will be established in localitics most
suitable for the effective maintenance of highways under the control of the Board.

Bravrrrrearion or Higuwavs.

Continued public interest is being shown in the beautification of highways, and the Board is
deeply intercsted in any amenity of this nature which will add to {the enjoyment of road-users
generally.

There 18 ample evidence before the Board to show that there is a number of interested socictios
and local bodies who are keen to proceed with the work, but in most cases some financial assistance
18 desired, and if the scheme is to be carried out to the best advantage co-ordination of cflort is
essential.

Approval hag already been given in a number of cases to the planting of trees along suitable
stretches of road reserves after the Board has first satisfied itself that the growth of these trees would
not constitute a future danger to the travelling public.

The many urgent improvement works still requiring attention on highways do not permit of
any of the Board’s funds being made available for the beautification of the countryside at the present
time, but as soon as the Board feels it is in a position to do so careful consideration will be given to
the appointment of an expert officer 1o the Board’s staff with the necessary knowledge and adminis-
trative ability to be responsible for the proper co-ordination of all work proposed by beautifying
societies, local bodies, and other hodies interested and desirous of improving the appearance of our
highways.

If the scheme i to be a success, the Board realizes that such an appointment is necessary in the
interests of efficiency and uniformity, and in order that any work proposed may be congsidered in
relation to u comprchensive plan.

ADVANCES TO LLOCAL AUTHORITIES.

In many instances during last financial year local authorities found that they were unable to raise
loans from outside sources f()r the purpose of {inancing their share of the cost of urgent and desirable
works required on main highways. Taking advanmge of the powers conferred upon it by special
legislation, the Board advanced to local bodies, on short-term loans, the amounts requived in such
cases.

The number of loan agreements entered into during the year was fifteen, the amount advanced
being £26,497, as compared with twenty-one agreements totalling £28,801 19s. 3d. for the year 1937-38.

The total principal advanced up to 3lst March, 1939, was £296,080 8s. 11d., the amount
outstanding at the date mentioned being £106,461 2s. 1d.

Pranm.

The facilities provided by the Board to enable local authorities to acquire plant under the hire-
purchase system were taken advantage of to a greater extent than formerly, the purchases for 1938-39
under this heading amounting to 3;4(», 35. This showed increases of £10,420 and £31,141 for the yeurs
1937-38 and 1936--37 respectively.

Since the inception of the scheme, plant to the value of £288,168 has been purchased, of which
amount £67,068 was outstanding at 31st March, 1939.

The items purchased during the year under the hire-purchase system were : Graders, 15 ; trucks,
15 ; tractors, 2 ; excavators, 2 ; crusher, |

In a,ddltlon, to the above, the Board, for its own use, purchased the following items of plant :
Graders, 49 ; tractors, 43 ; motor-lorries, 31 ; power-control winches, 23 ; angle-dozers, 175 crushers,
17 ; compressors, 17 ; road-rollers, 14 ; road-sweepers, 11; pump and engine, 10 ; conerete-vibrators,
7; excavators, 7; bitumen-sprayers, 6; concrete-mixers, 6; snow-ploughs, 5; road-planers, 5;
machine rock-drills, 5 ; clectric-motors, 4 ; scarifiers, 4 ; winch and oil-engines, 4 ; metal screens, 3 ;
oil-engines, 3 ; power motors, 3 ; scrlpo 3 (cauy—all) i trailers, 3 ; road-markers, 2 ; bull-dozer, 1 ;
conveyor, 1; generator set (50 kW.), 1; lathe, 1; motor-car, 1; steam-hammer, 1; pile driving
monkey, 1; revolving seraper, 1.

Tesrivg or Hricuway MATERIALS.
Owing to delay in delivery of the equipment no tests have yet hbeen made with the Los Angeles
abragion machine. However, the machine has now arrived, and it is hoped to commence toltmg atb

an early date.
Sinee the samples of rock and stone submitted during the vear could not be tested for wear in
the Los Angeles machine, the Petrological Laboratory examined the samples microgcopically and

10--D. 1.
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conducted the usual tests Tor abrasion, hardness, toughness, absorption, and, in some cases, for crushing-
shrength. These tests not only served as o chieek on the quality of aggregates supplied by confirnctors,
but also, in conjunction with geological reports, have been of considerable aid to ficld engineers in their
selection of quarry-sites,

A Targe number of soil tests was carried out and research continued in regard to base- and top-course
materialy, subgrade soils, scaling-chips, and concrete aggregates.

As o result of research and experiments, many ageregates and soils which in the past have been
looked u|)(>n as being unsatisfuctory r()(ulmg materials can now be freated to provide satisfactory
service as subgrades or as metal crusts.  Laboratory work often indicates methods of blending and
“humouring 7 by which satisfactory stable aggregates can be produced [rom what would otherwise
be unstable ingredients.

Many districts have been supplied with equipment for festing and analysing materials, and the
other districts will be supplied with similar equipment from time to time in order that the routine
examination of their loeal materials can be undertaken.  This would leave the central laboratory more
frecdom to undertake check tests and rescarch work. ;

An interesting investigation was conducted during the year with the object of developing methods
of improving the adhesion between bituminous binders and certain mineral aggregates which in the
past have not heen satisfactory in this respect. 1t was found in the case of some aggresates that a
thin coating of cement-wash greatly decreased the tendency for sealing-chips to ™ whip-oft 7" under
traflic.  Some cheaper method was sought, with the result that a marked improvement in adhesion
was often obtained by pretreating the ageregate with a very low percentage of certain light distillates,
and, in some cases, sotisfictory and still cheaper resalts were achieved by adding the distilate to the
hituminous hinder.  Further vescarch is being continued in this direction.

In addition to carrving out a large number of routine identification tests of bituminous materialy,
the Dominion Analyst has conducted during the year other important examinations on hehalf of
the Board.

A very fline picee of new apparatis by which the duetility of bituminous materials will be
determined with the minimum of p(*r:«nwl control was recently purchased and is about to be put into
operation. It is expected that this machine will play an important role in the examination of sealing-
binders.  Another interesting and valuable piece of equipment for ascertaining the lability index
of emulsions has heen built and assembled l)y the Taboratory stafl. This will allow of a number of
determinations at the one time and will go far to eliminate the personal factor.  The purchase of other
equipment for the testing of soils is heing arranged.

Tn connection with the fluxing and cutting-back of asphaltic products it has been found that
with a particular base material the percentage of flix ol or catting distillate s inversely proportional
to the logarithim of the viscosity of the wmixture.  In other words, the plot of the percentage of flux

light, distillate against the logarithin of the viscostty s o straight line. A knowledge of this
relationship allows ol a proportioning forecast of considerabe precision.  Given two points on a semi-
logarithmic oraph the aniount of o particular Light distillate to be added to an asphalt or a road oil
to produce a certain desired viscosity is readily determined. 1t is also probable that supplementary
graphic methods could be applied to the manipulation of two {luxes simultancously, but so fur this
has not heen attempted.

The Board’s technical stafl and the Dominion Analyst have been closely co-operating in an effort
to develop tests which will be an indication of the durability of asphaltic binders. This problem is
exercising the minds of roanding authorities throughout the world. s far as the usual thin bitummous
carpets laid in New Zealand are concerned it would appear that soft binders which possess low
susceptibility to temperature change, and which retain their ductility, are to be desired.  Based upon
a certain amount of preliminary nvestigation and results, a series of tests will shortly be undertaken,
which, it is hoped, will be an indication of weathering and loss of duetility i service.

With the new and miproved methods of extracting oils and light distillates from the crude
product of the oil-well, with possible mnjury to the residual constituents which are depended on for
rouding purposes, and considering the new and various sources from which our asphaltic binders ate
supplicd to-day, the urgent need for darability tests will be appree dated.  The stage has heen reached
where the service of thin bituminous carpets depends upon the * life ” of the bmd(,l, and not upon
the mineral aggregate, hence the importance of ensuring that only the best asphaltic materials are
being used.

Hicarway KENGINEERING AND Desion.

The past year has been a period of considerable progress in design and construction methods,
and of accelerated activity in a programme of widespread improvement to the highways of New
Zealand,  livery effort has been made to provide an adequate system of road commanication with all
practicable facilities for the free, orderly, and safe flow of trallic.

The Board is faced with the building of new highways to meet the demand of present-day and
future traffic, and with the adaptation of existing m(uls to meet modern conditions,  This means that
highway engineering \mml(uds must often be lmxod upon compromise bhetween many factors, but a
thorough knowledge of cevtain principles and highway requirements is essential before a chLmnu,ble
Lul']u.st‘mnnl, hetween the ng_zu number of factors involved can be reached.  With this in mind the Board
continues to purste an energetic poticy of research and investigation into the many problems which
remain to be solved.
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The development of road transport has been so rapid that, even with the comparatively sparse
population of New Zealand, the traffic density in some anJlun has become such that two-lane roads
will no longer meet requirements.  The Hutt Road, with its cight thousand vehicles per dov, with
peaks of twelve thousand, and the Ngahauranga Gorge Road, ln){h atljacent to Wellington, are in the
category where two lanes are no longer adequatc,

These roads are being lo‘l,lwnetl and reconstrueted as four ano highways with central dividing-

strips, separate ways for pedestrians, stock, and cyelists, and with parking-space clear of the carriage-
ways, which is essential if the road is not to he narrowed to o two-lane standasd by stationary vehicles,
When these works are completed within the next few months two important sections of I wh\\(l\ will
have hecome adequate for their traflic densities with the maximum of safety,  Statisties from
overseas countries conclusively demonstrate that the physicaliv divided multiphc-fone type of highway,
inwhich each track is confined to traflic proceeding in one diveetion only, and 1a which parking-space
is ]m)wd(‘d clear of the carriage-ways, not only improves the traffie-flow and ercages the capacity,
but also very definitely uw]lm(h\ the dangers of motoring.

The State highways approaching Auekland and Christchurell are now being designed as divided
multiple-fane highways to provide segregation of different classes of tralfic, and an extra outlet Lo the
north of Dunedin is under construction.

Road and street intersections give much cause for serious thought.  They not onfy caure sericus
interruptions in the free low of traflic, but they are also ceritical and potential danger-points. Separation
of the road grades by subways and overbridges i the satisfactory and ultimate solution of the problem,
but the high cost of this method of treatment generally precludes its adoption.  In the meantime it
is the Iio(nds aim to provide adequate sight-distances at intersections and .]un(,iinm in ruml ATeR
and, where traffic intensitios are greater, the © roundabout. ™ or the * channelized 7 type ol trafiie-
filter which regulates traflic flow, and will provide a measure of protection which is not present w 1(11 wide
open spaces where uncontbrolled operation of vehicles causes muely confusion.  In these latter types
of layout the area of conllict hetween different streams of traffic is much too iarge, and is consequently
a prolifie source of accidents.

In towns and built-up areas, where speeds are restricted to 30 miles per hour, minimum sight-
distances at intersections of 120 ft., with o preference for 150 ft., should he provided.  AHowing only half
a second reaction time, the stopping-distance nf a car at 30 miles per hour on an average wet hituminous
surface, with a coelficient of friction of 0-3, Iy approximately 120 ft.  In business portions of o town
such sight-distances will usually be quite impracticable, but, owing to the density of traflic, speeds
in shopping and commereial localities will neeessarily be much below 30 miles per hour, and stopping-
distances will be correspondingly less.  On rural highways, where 60 miles per hour may obtain, the
stopping-distance on the average wet bituminous surface may be 7 chains, so that sight-distances of
at least 500 ft. should be the aim.

The * roundabout ” type of intersection, the merit of which lies in the *“ interweaving 7 capacity
of the units of wnvmunw traffic-streams at o moderate speed, is oeneml]y much less costly than the
overbridge or clover-l(mi treatment, but even the " roundabout 7 occupies a large arca of land
the acquisition of which is often impracticable.  Representations are occasionally made to the Board
that a small circular island ° roundabout ™ should be installed at intersections, but small circular
islands do not serve the funetions of o * roundabout,” which must primarily be large enough in
diameter to provide sufficient space for a vehicle to <rmd ually weave 1h|'nugh the traffic into its proper
outgoing lane. In the case of a properly dexlgned “roundabout ” there is no direct vighi-angle
crossing of opposing lanes of traffic. With the small cireular island, however, there is insullicient
space to make the gradual interweaving movement and, compared with the plain intersection, the points
of conflict may be increased.

At ““ channelized ™ intersections traffic is segregated into directional lanes by the installation of
islands which clearly indicate the channels for the movement of vehicles in every desired direction,
It is o first essential that the design should be simple and that motorists should be guided mto their
correct paths without hesitation or doubt. Well maintained and readily visible dircctional signs,
particularly on the pavement msell, are often necessarily a part of the © channelized ” system, bat snch
signs must be quite clear in meaning and carcfully placed.

The junction of the Hutt Road and Ngahauranga Gorge Road, both of which are multiple lane
highways with a central dividing strip, is heing laid out on the = channelized 7 prineiple so that, if
necessaty, ab a fubure date a modified ™ clover-leaf ™ layout can be adopted. The dividing strips are
gradually widened out until a width of at least 20 ft. is attained at the interscetion.  The traflic-lanes
are then, as it were, cut through the wideued strips to form istands separating the various paths in such
a way that vehicles make a direct crossing ol' trafic moving in one direction only.  The islands
of 20 ft. width allow space for pausing or taking refuge before moving on to the next stream of traffic.

No general rules can be laid down to ensure an ideal condition for all road junctions and
intersections. Kach particular crossing has its own problems and requirements and must be
considered accordingly, but there are certain first principles which should be the basis of any
treatment. There should be adequate sight-distance at plain intersections for speeds which are likely
to obtain, and at the more important crossings the layout should be, firstly, so simple that cven
strangers have no doubt as to the path to be followed, and, secondly, such that the points and arcas
of conflict are reduced to a minimum.

Another aspect of geometrical layout to which the Board has given special study and consideration
is the treatment of horizontal curves. In the interest of the safety and the comfort of motorists,
aud the unhampered flow of traffic, new roads must be laid out with curves and superelevations to
suit present and future traffic requirements, and old obsolete roads must be brought up to a similar
standard.
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It is realized that for present-day speeds it is of ])l'i”l(‘ importance that horizontal curves should
be laid out as properly designed transitions, so thal at constant speed there is uniform rate of
application of centrifugal force with no shocl or impact as the vehicle passes from the straight to the
earve.  Under the speeds which have obtained until recently the design of curves was not of the same
significance, but for even average present-day rates of road-travel, curve layout is of vital importance
in the interests of safety.

With an appreciation of the advantages of properly designed transition curves, the Board has
prepared and distributed tables and instruetions for the setting-out of horvizontal curves along these
lines.

While there is general agreement among roading authorities of the world as to the necessity for
transition curves to moet the requirements of modern traffie, there is some difference of opinion as to
the constants which should be used.  The Board has adopted o rate of change of radial acceleration
(rate of change of direction) of 1-6 ft. per scvond per second in a second, and a limiting value for the

centrifugal ratio of (W) of 1. The maximum superelevation remains at L} in. per foot of width or

L which has been the maximum vu,lue used in connaction with eireular ares. It will be noted that the

superelevation 1 B0 per cent. of the centrifugal ratio.

The above constants or :Lppmxirnw‘liom thereto are the rule in many overscas countries.  These
values obtain irrespective of speed, but as a result of investigation and experience by the Board it
would seem that there could WILh d( Ivantage be some modification, of these constants.  For instanece,
the testing of curves for speed—v:ﬂuus has mdicated that the rate of change of radial acceleration can
be increased, and a greater value for the (’(‘nfrifugdl ratio can be allowed at the lower speeds, of about
30 miles per hour, with & graduated decrease in the values of the constants until, at the higher speeds,
the rate of change of radial acceleration should not exceed 1 ft. per second?, and the sidlo- hl(tmn or
that portion of thc centrifugal ratio not balanced by superelevation should not exceed 0-1.  Further
mvestigation is being conducted along these lines.

Except for an inereasing use of a light type of sealing, which, in general, is applied direct on the
macadam or gravel surface, the past year has produced litble change in the design and technique of
construction of metal crusts or bituminous carpets,  Tnitial lntummous surfacing, for the greater part,
has congisted of a prime coat of hight tar or asphaltic M.C., followed by a rodd ol seal, while the
smoothing of rough but sound bituminous pavements has lw n, (m,omphxh(*d chiefly by a densely
graded road- or pl(mt mix.

Several miles of drag-seal were laid during the past season, some with ordinary power-graders
and some with graders fitted with the dr'u,g seal attachment as developed by the Vietorian Country
Roads Board. J)Ia,s; seal surfacing laid early in the season is in better condition than later season work.
It seems obvious that this type of treatment, perhaps more than other types, requires a period of warm
weather after laying to allow of kneading and compaction by trallic before the binder hardens too
much. A tendency towards ravelling was caused by stone fragments too large for the thickness of the

arpet, and by segremtlon of the dlﬁerent sizes of aggregate during mixing, The best results were
achieved with uniform size chips all passing a % in. round screen whw the compacted depth of the
course was from §in. to §in.  With further experience it is expected that improved results will be
obtamed, and that this class of surfacing will fill a useful place in the field of bituminous treatments.

As an outcome of experimental work and experience over the past three or four years the Board
has developed a new light type of scaling to be known as ** dust-laying seal-coat,” which will provide
dustless surfacing on the less heavily loaded highways at a cost well below that for the usual priming
followed by road-oil sealing.

In the past road-oil seal-coats could be successfully applied direct to the roller-compacted water-
bound macadam type of metal course, but the more recently introduced smooth-riding densely
graded stabilized top-course, with its compcua‘rlvely small area of clean stone surface :md large
proportion of dusty partie le\s has required a prine-coat treatment to cnsure the proper «t(”l{‘[‘(*n(’(‘
of the road-oil seals. The new * dust-laying beal coat 7 gerves the functions of a primer, and at the
same time retains a ductile binder to hold the mineral aggregate cover-coat. 'T'o some extent these
conditions have been achieved with No. 1 tar, and more recently with asphaltic M.C.,, but these
materials, especially tar, developed too hard a residue which often led to loss of chips, and sometimes
starring and cracking during the cold winter months.

It has been found that the road-oils of cither the medium or the heavy grade as defined in the Board’s
Standard Specifications, when cut back to the initial viscosity and approximate distillation range of
M.C.,, will not give rise to a spongy mat lying unattached to the metal surface, but will bIOW]Y
penetrate into the top-course and leave o ductile residue to hold the t}nps Under some conditions
a very light application of a thin primer at the rate of i gallon to '; gallon per square yard just
an hour or two ahead of the dust- laymﬂ seal-coat may bo desirable, but such very light priming will
be much less costly than the standard prime-coat applied prior to I‘()‘Ld oil sealing. [he light prime

“ dust-killing ” treatment will be necessary only when the top-course is deficient in stone franfmonts

In determining the quantity of cutback road-oil to cnsure the adherence of the chips, allowance
must be made for evaporation and for absorption by the underlying metal crust. As it is not
practicable to apply these cutback products at & much heavier rate than % gallon per square yard it
will be realized that, after cvaporation and absorption losses, there will remain only sufficient binder
to hold a small chip. The average least dimension of the cover-coat aggregate should be between
0-25 in. and 0-40 in. Dust-laying sealing will therefore utilize that produet of the crusher which is too

small for road-oil sealing.
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For average New Zealand summer temperatures, vroud-oil cuthack to the initial viseosity of M.C.,
should be used, for midsununer work in the hotter districts the consistency of the cutback should be that
of M.C.,, while an M.C., viscosity will be more satislactory for surfacing in cool weather, or when only
a very %mull chip is obtainable.  The vartous grades of dust- laying seal-cont hinders will be known
as ¢ Soft wnduo M.C.,,”7 ¥ Soft Residue M.().:,,’ and < Soft Residue ML.C.,."  In other words, the
viscosities and distillations will be those of the respective M.C. products, but the residue from
distillation will be much softer with a penetration at 77° F. of not less than 300, and a Hoat test at
122° 1. of not less than 150 sceonds.

Exeept for some attention to drainage, gravel or macadam roads which have been reasonably
well maintained may vequire very little pl_cp(u':n‘.iun prior to the application of a dust-laying seal-coat.
There are instances where little heyond the sweeping of the surface is necessary, or where a short
period of intensive grading and planing during suitable weather or in conjunction with sprinkling
will be all that is required.  In other eases, where the road is out of shape, some scarifying with the
addition of a few yards of new metal per chain will often bring the road to a satisfactory condition.

" Dust-laying seal-coat” surfacing is not intended to supersede the tar prime-coat followed by
the road-oil seal for the more important highways, but, if properly laid, dust-laying seal will provide
many years of service without further treatment on highways of lower traflic intensities.  Even where
conditions warrant the prime-coat and road-oil seal, side-road mtersections and turn-outs, private
entrances, and haunches of highways through townships can often with advantage be treated simply
with this lighter class of surfacing. By this procedure the large |in. to §in. chips are all retained
for the construction of the bituminous carpet on the important highway.

Some form of light: or temporary seal is frequently rvquired to serve in the meantime on roads
which will he deviated or rea ligned in four or five years’ time.  The dust-laying seal will meet these
conditions. This position h(‘qu('ntlv obtains at the approaches to old bridges. Many village roads
might be given a dust-laying seal-coat after the minimum of preparation. HKven in the case of some
of the %(Lto highways this lighter treatment will often meet requirements.

During the year orders were placed for the supply of New-Zealand-manufactured oil-fired
bitumen-sprayers which can be transported by and readily operated from ordinary lorries. It is
intended that these items of plant should be used for maintenance, priming, and small construction
works which cannot be satisfactorily undertaken by eontract. The rapid heating and definite
temperature control, together with the general utility of these sprayers, places them much in advance
of such machines previously used by the Board.

Within the limits of practicability the Board’s constant aim is to keep design, construction, and
maintenance standards in pace with transport requirements, or, to use the words which have been
quoted in other places, every endeavour is made to make roads fit the traffic rather than try to fit
the traflic to the roads.

STANDARD SPECIFICATIONS.

As indicated in the previous annual report, standard specifications covering the following classes
of work have now been prlntod and bound in the form of a loose-leaf hook entitled KL Book of lns‘mlu tions
and Standard Specifications’

M.11.B. 42 : Construction of Formation.
M.I1.B. 43 : Construction of Base-course.
M.H.B. 44 : Top-course Construction.
M.1LB. 45 : Tar Priming-coat.

M.H.B. 46 : Road-oi] Sealing-coat.

In addition, & pamphlet, M.H.B. 424, © Notes on Formation,” has been incorporated in the Book
of Instructions, and provides a useful guide to present-day practice.

With the object of having these specifications adopted for works financed either wholly or in part
from the Main Highways Account, a complimentary copy of the bound book was forwarded to cach
local authority in New Zealand with a request that the relative specification be included in any
proposals for the undertaking of work on main highways.

Bulletin No. 2, which has until recently been regarded as the Board’s text-book on highway
construction and maintenance, has been considerably superseded by the foregoing specifications and
notes.

The distribution of the specifications has brought many appreciative veferences from roading
authorities throughout New Zecaland.

A further specification and deseriptive notes for a light type of sealing, to be known as a * Dust-
laying seal-coat,” are now being printed. As opportunity offers it is intended to prepare and issuc
further instructions covering highway work, all of which will be distributed for incorporation in the
Book of Tnstructions and Standard Specifications.

Copies of the individual specilications are available to local authorities at a small cost from the
Government Printer for inelugion in contract doenments.

OpERATIONS 0F MacNuTe TRUCK.

During-the vear the Board's magnetic truck, which is utilized for clearing main highways of iron
ar steel puncture-producing articles, opemtud chiefly in the South lsland.

The length of road actually cleared during the twelve months cnded 3lst March, 1939, wus
2,084 miles, compared with 4,427 miles for the previous financial year ; the weight of material picked
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up by the magnet was 4,742 1b., as against 3,783 Ih., for the previous year. The reduced mileage
travelled for the period as against that travelled for the previous year is accounted for by the fact
that during part of the year the truck was undergoing repairs.

The average yield per mile was 2:28 1h., the corresponding figure for 1937- 38 heing 0-85 1h.

EXAMINATION #OR FOREMEN AND OVERSEERS 0F ROAD-CONSTRUCTION.

Sixty-five candidates presented themselves at the thirteenth examination for Foremen and
Overseers of Road-construction held on the 1st November, 1938.

Fifty-nine papers on general road construction and maintenance, and twenty-one papers on tar,
hituminous, and concrete road-construction were returnod

Seventeen candidates were successful in passing Paper No. 1, while cight candidates passed
Paper No. 2.

Two candidates passed the full examination, and a further six, who had previously secured a
partial pass, completed the examination. The fifteen candidates who were successful in one paper
only were credited with a partial pass.

Certificates of Competency have been awarded to all those candidates who passed or completed
the examination, the recipients heing Messrs. N. Annabell, . H. Bedford, H. H. Cherry, F. J. Clark,
(. D. Fairweather, W. 8. Henderson, H. C. Polson, and R. L. Yarr.

Drcrararions, Ruvocarions, AND AbjustMenTs of MAarn Hicuways.

The usual annual review of main highways was made during the year, recommendations being
submitted by District Highways Councils for the declaration of 518 miles of des as additional main
highways and for the revocation of 23 miles of existing main highways.

However, in view of the fact that the funds available were fully required for the maintenance
and improvement of the existing highways system, the Board was not able to recommend any general
increase in the mileage of main highways.

Several alterations were effected, these adjustments being found necessary due to changes in
local circumstances.

The following are the lengths of main highways declared and revoked during the year ended
3lst March, 1939, including iornml adjustments :-

Main Highways declared.

No. 1 Highways District Miles. Ch,
Ruawai Wharf .. .. .. . .. N VA [
No. 2 Highways District— -
Te Awamutu - Pirongia — Ngutunui .. . .. oo 18 BY

8
Te Awamutu -~ Cambridge |
Waitakere Scenic Drive . .. . .. o1
Cambridge -- Roto-o-rangi . .. .. .. 2008
Mangere Acrodrome 2
Mangerc-Otahuhu 1
No. 6 Highways District-

Mangatupoto-Ohura .. .. . .. .. .22 40

Morero .. .. .. .. . .. 0 36
No. 9 Highways Dlstn(‘t—-—

Pohangina Valley - Apiti . .. . .. o018
No. 11 Highways District—

Murchison ~ Lewis Pass .. . .. . .o 220 63

Nelson Acrodrome . .. .. . .. .. 1 0
No. 12 Highways District

Inangahua Junction - Waiho . . .. . .. 0 46
No. 13 Highways District—

Reefton -~ Hanmer Junction . . .. . o300 26
No. 14 Highways District—

Harewood Aerodrome .. .. - . . B h)
No. 15 Highways District—

Geraldine -Fairlie .. .. . . L0290

Winchester -- Hanging l{od\ .. . .. .. ..o

Pleasant Point - Hanging Rock .. . . .. .. b 37
No. 16 Highways District--

Timaru-Queenstown . .. .. .. .. Y A (3

Waipiata Sanatorium 126
No. 17 Highways District-

Dunedin - Harrington Point . . .. .. .0 1
No. 18 Highways District-—-

Invercargill-Bluff . . .. . .. .. 1 60

Queenstown-Invercargill .. .. .. .. .. b8 b7

235 36




Main Highways revoked.

No. 2 Highways District—- Miles. Ch,
Te Awamutu — Pirongia . . .. .. o9
Pirongia - Junetion Kawhia Roac . .. .. .Y 60
Waikumete — West Coast .. .. .. . R VI
Te Awamutu — Cambridge . .. .. .. oo 16w

No. 6 ITighways District
Okahukura-Ohura .. .. .. .. .. o220

No. 9 Highways District--

Pohangina Valley —~ Apiti . .. . .. .. 016

No. 12 Highways District—-

Inangahua Junction - Waiho .. .. . .. 08

No. T4 Highways District—

Christchurch — Russley Road Junction via Burnside Road .. o465

No. 15 Highways District:

Geraldine—Fairlie via Cattle Valley .. .. .. .. 28 66
Gapes Valley Road .. . .. .. .. o800
Gapes Valley ~ Pleasant Point .. .. .. . oo 1o 67

No. 16 Highways District -

Timaru-Queenstown .. .. .. .. .. .. 6 40

No. 18 ITighways District
Queenstown-Invercargill .. .. .. .. o4y 3T
Gore -- Te Anau .. .. .. .. . ... 1 20

Invercargill Bluff .. .. .. .. .. .. 1 60

168 28
The Board acknowledges the continued co-operation of the Public Works Department in matters
relating to main highways administration and records its appreciation of the valuable services rendered
by officers of the Department in carrying out an extended programme during the period under review.
The accompanying tables contain statistical information relative to finance, lengths of highways,
and results of stone testing carried out during the year.

Signed on behalf of the Main Highways Board,

J. Woon, M.Inst.CH.,

Chairman.
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13.

. King-country
. Taranak:

i. Nelson

. Canterbury South

Taniw 6. -

Number and Name of
Highway District.

Auckland North
Auckland South
Tauranga
Gisborne

Napier

Wanganui ..
Wellington West
Wellington East,

Totals, North Island . .

West Coast ..
Canterbury North
Jantorbury Central

Otago Central
Otago South
Southland
Taotals, South Island ..

Totals, Dominion

State highways

Main highways

336
337
338
339

340
341

343
344

345

346

Drice

Total

TapLe 7.—-TESTS OF STONE COMPLETED DURING THE

Locality.

Penrose, Auckland

IKauacranga, Thames ..

Mangaokewa Stream, Te Kuiti

Raglan County Quurry, Section
Part, 200, Block V, Alexandra
Survey Disteict

Wadat Strean, Waldtara .

Turiwivi, Bargaville, Section 28,
Block X1V, Maungaru Survey
Distriet

Taipa, Secction | and Crown
Geant 93, Block 1V, Mangonui
Survey District

Waitara Beach

Rosy Bay, Waikaremoana

Page's, 2 miles 67 chains, Fraser-
town — Lake House Main
Highway

Ctyprian, 2 miles 6 chains, Fraser-
town - lake House Main
Highway

Miles

Dustless.

19
6041
92
86
221

24
64

Ch.
68
H0

37 12

342
151
252

160 43

76
D7
hh
195

149 71

o2
66
n0
71

18 54

Y

62

71
21

801 36

2,709 71

L9958 30

155

Type of Surface.

Gravel or
Macadam.

Miles Ch,
770 37
84250
363 b2
307 41
Hh16 60
nh3 I8
124 10
38 24
211
343 76

4,456

G
ARH
S0
RS
672
725
459 3

ROH6 36

4,604

9,110

Sy,

1,679 27
120 44

I
Sy 0% ¥
B8 2,8
‘ S el
[ S
I
[ R
PEE 58
| B5 0=
‘ i
183-37 030
16215 0-60
16890 030
166-00 070
|
169-25 2.00
173-70] 0-30
159-30)  3-00

\

\
162-200 3-10
157~3|i 2:90
167300 223
16168 1-50

‘

i
2-34 1 17-10 ‘
384 | 1041 [
| |
\ 1
345 | 1160
366 1090 ’
‘ |
3-66 1 10-76
4-146 1 893
398§ 10-60
410 1 900
362 | 11-00

Percentage

2.121
6,989

16
06

9,110 72

Abrasion.

s o
K I
= =
- ¢
) [

]

Hardness,

18-33
1805

- H0

i
g

SBN

Pumice or Clay.

Miles Ch.
D oH2
262 37
I 75
T 0
0 63
287 77
741

R
M

Toughness,

154

h
-
230

-

Basalt,

Ity persthene andesite,
Argiilite.

CArgitiite,

D.

Tota).

Miles Ch.
25
72
33
9L 25
66
25
20

9h

(06
o3
364
TH
R

R

oy
a6

14

11
Hs
ol
71

o7

o))
eyaed

918

3970

8,230

12,206

Yuar ENDED 3lsr Manrcu, 1959,

Geological Classification,

Sandy marl.
Diabase.

Hornblende andesito,

|
[ Hornblende andesite,
D Argiliive.

Approximate Cost of Puper——Preparation, not given ; printing (1,052 copies, inclading maps and greaphs), $426.

By Authority: . V. Pavy, Government Printer, Wellington.--1939.

ds. 9d.






BrynprrwyN Dieviation.  OpeNiNg CrreMony AT Pmroa Bripar on
20 Seeras iR, 1938,

Damy Frar Bripce aANp DEVIATION, BLIMINATING OLD ONB-wAY DRringr a
Rigrr-ancren DrNps.

BIRKENHEAD-MAUNGATUROTO STATE HIGHWAY,

I Main Highways.



D.—1.

New ArreNmeENT NEAR Harrisvicoe Roan Joescrion, wirnr Own Rourr on Lerr,

PUKKKOHKE-BOMBAY HIGHWAY.

Kovru Oversrincis (Rotorua) Two 40 wr. axp ONg 41 rr. Spans, 24 0. Roapway.

HAMIT/TON-ROTORUA STATK HIGIHTWAY.



D.—1.

S o

Ravkokore River Brimae, Frereey 44 vr. Seans, 10 01, G1x. RoaDWAY, Wit
Passina-rrace ar Cexrere o Brinci, Havprains Nor ywr pLacien,

OPOTIKI -TE ARAROA MAIN HIGHWAY.

Narvar Deviarion, Secrion o Seansb Roapway: Guo Rovrs ox L.

MATAMATA-TAURANGA MAIN HIGHWAY,



Manawavou Strean Brinci,  Oxe DO e ann Two 49 e, Seans, 24 v, Roapway.

Hicuway Beavreiercarmion.  Prot or DAnbias praNrted oN Onb ROADWAY BY THE
Warrorara Coenry Couxair,

HAWHERA-WANGANUDL STATE HIGITWAY,



D1.

NECTION 0 BITU A EN-sEALING oN RecoNsriuorsn LN,

NATIONAL PARK = WANGANUL STATE HIGHWAY,

RECONSTRUCTION AND Ri-ATIGNMENT AT ViNsgar Hinn.

HOROPITO-BULLS, VIA TATHAPEK, STATE HIGHWAY.



Nouwrir MiNn.

Avnrian View rron

Vipw rroy Souvrn Kinn.
Winmokino Rervvorcen Conerire st Bripar BRECTED OvVER
MaNnawaru Froon Overenow.,  Ninwry 40w, Spans,

D4 . ROADWAY.

WANGANUL-LMVIN

Rivien

o HIGHWAY.

L

STAT



WenniNaron Roap sosway, Marrox, rookiNg Sour.

CURLS

BRIDGE - UPPER TUTAENUTL MAIN HIGHWAY,

R

Paravaravsmo Oversrinas. Two 40 mr. axn Oxie 50 e, CONCRETE SPANS, WITH
24 1ers Roavway, ano Oxi e, Poorway.,

LEVIN-PORIRUA STATE HIGHWAY.



D.—1.

SiLvERSTREAM Brinck ovir e Hurr River CONNECTING wITil WeLLINGTON=NAPIER,
via Warmarara, Marn Hicinway,  Kionre 62 e Seans, 22w, Roapway, Two
Jvr. Foorways.

WESTERN HUTT MAIN HIGHWAY,

NGAHAURANGA  Gonrcr Rueconsrrucrtion,  Dorred  LiNg INDICATES AMENDID
AvtanmeNTt withk Oubd RouTks sSHOWN oN Liwr.

WHELLINGTON = TAWA FLAT MAIN HIGHWAY.



View or 1tHie Main CUTTING LOOKING TOWARDS JOHNSORVILLE.  [FINAL ALIGNMENT
OF THIS SECTION 18 ON A ID-cuamnn-gaptus Clurvie, Baresrs oN LR wiil, B
145 vr. ann 160 rr.

[ixcavaring anp Havawa Koureatent a8 OPERATION.
NGAHTAURANGA GORGE ROAD.
WHLLINGTON - TTAWA  FLAT MAIN THATTWAY.

2-—Main Highways.



ATERPTLEAR

r

RACTOR

OPERATENG

Rook

Roorer

N

TrENCH

I"OR

CATERPILLAR

TRACTOR
ror Dasi o

WHRLLINGTON-

OPERATING

TI‘

C'Arnvarn,

NOAHAURANGA

‘1\ \\' 1\

F'LAT

SCRAPER ON
WIN O-1r-niam ek Conorire Preps.

HORGI

MAIN

ROAD.

Kixcavarion o

TriENCH

HTGHWAY,




.—1.

Mourueri Hinn IseroveMeNTs, sowiNG AMENDED ALIGNMENT,

Avrenesy  Overpripcr AND  Arrroacrns.  Torer 30 . REINFORCED-CONCRIFTT
(hieprnr Seans, 24 v Roanpway.

RICHMOND-COLLINGWOOD STATE HIGHWAY,

3 - Main Highways.



Hoover River Bribai. ONwg 210 pr. SusPrNsION Spax ANp T'wo 17 vr. APrroactn

Neans, wit Conerirr Deck, 10 0, Roapway.

DASHWOOD-UPCOT MAIN HIGHWAY,

Omisa-1rr River Brivar, Bonner Gorar. Two 30w axn Two 4D e, SPANS,
20 e, Roapway.

NIELSON=-WIEESTPORT STATE HIGHWAY,



Rakata River Brinas. Now Hicniway Brinc (Lrr)y or Oni

WY-rour A0 s SeANs wrrie 24 1. ROADWAY : coMBIN
Forry-rour 40 wr. Seans wirn 24 Roapway \

Ratway Brinan (Cinrei) ;

Huoxbren ann

b Roan ann
Prars or Nuw Ramway  Brinag (Rraur),

CHRISTCHURCH=TIMARU STATK 11 TGHTWAY,




WO

Antuar, Pooroararit or Pressreron  Overprinai, ov Four D0 #r. AND
30 . Seans, 24 e Roapway, 4wre Foorway.

SOCKBURYN = SOUTHBRIDUI - RAKAIA HUTS MAIN HIGHWAY.

Coorna Rivier Brincs ar Covoevane, Sevien 100w Seaxs, 12w Roapway.
AcCEss ACROSS  RIVER  WAS  PREVIOUSLY  ACCOMPLIsUED Y PuNe, Tk

LANDING-STAGES BEING SEEN ON THE NEAR SIDIE OF THS DBrindi.

WATWHERA-CLYDEVATLE MAIN HIGIIWAY.
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DISTANCES BY RAILWAY BETWEEN
PRINCIPAL FLACES.

Miles. Miles.
A A1 o Biu Tnver il ..
\\’\,\ *:w\ﬂ, FLAT 1 Yl ! & Invg‘g;r;?lvl ellocaifgillllsdell 51')3
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