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1920.
NEW ZEALAND.

PUBLIC WORKS STATEMENT.

BY THE HON. J. G, COATES, MINISTER OF PUBLIC WORKS.

Mr. SPEAKER,—

Though nommally assuming office as Minister of Public Works on the 1st
April, 1T did not actually take over the administrative control of the Department
until some weeks later. T desire to express my gratitude to my predecessor in office,
the llon. Siv William Fraser, for his valuable assistance both at the period of my
initiation and on many occasions since.  Sir William Iraser held this portfolio for
eight years, and no one realizes better than myself the splendid work he accom-
plished during one of the most difficult periods i the history of this country. 1
desive also to refer to the retirement of Mr. R. W. Holmes, Engineer-in- (*h]ef and
Under-Secretary to the Department.  For many years Mr, Holmes took a leading
part in the administration of the Department, and the Dominion ]I(Lb greatly
henefited from his wide experience and his exceptional engineering qualifications.
Mv. F. WL Furkert succeeds hin.

To meet the urgent demands upon the Department at this period, when so
much leeway, due to the almost total cessation of operations during the war, has
to be overtaken, further reorganization has been effected.  Office administration
has been separated from the enginecering branches, and both have been further
sectionalized.  The number of Inspecting Engineers has been increased.  The object
aimed at is decentralization, and the placing of more divect responsibility on the
officials.

In order to ensure a contented and efficient body of employees every effort
is now made to properly house and provide for the comfort of the men.  Collapsible
huts, amusement-halls, and Y.M.C.A. canteens have been erected at some works,
and others are being arranged. 'The men themselves are encouraged to take a
practical interest in all matters pertaining to the work in hand. [ intend to encourage
the straight-out contract system, and to give every assistance to groups of men by
pn)Vldmo machinery and material on (‘h(LI(’(‘ I feel confident that the course
pursited will be to the country’s advantage. It will secure expedition and the full
energy of the men in the carrying-out of our constructive works.

The task of developing as rapidly as possible our latent hydro-electric energy
is of urgent importance. The Government is fully aware of this fact, and every
possible provision will be made accordingly. A separate Hydro-electric Branch
has been formed, and Mr. L. Birks has been placed im charge, with a staff of Kngineers
and with the necessary clerical assistance,  An A(]Vlsmy Board will be set up to
further advise the Government. and, later, to control generally the business side,

1—D.
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RATLWAYS.

To detail future railway-construction would take up too much space. Generally
speaking, the lines to be constructed have been classified in order of importance,
consideration at the same time being given to the amount of money available. New
and more economical methods of construction have heen adopted by the greater
employment of mechanical aids. With this object in view a sum of £200,000 has
been agreed to by Cabinet for the purchase of necessary machinery. Details of the
plant are given later. It is not intended to distribute this machinery all over the
country on various small works, but to concentrate it on certain definite works.
When these undertakings have been completed 1t will be removed with its personnel
to other lines next in order of importance.

Legislation will be introduced this session to enable light railways of a less
gauge than 3 ft. 6 in. to be constructed.

EXPENDITURR.

The total expenditure on all works and services horne upon the public-works
estimates amounted to the sum of £2,269,176; or, if the special accounts having
their own ways and means are excluded the actual char ges against the Public Works
Hund amounted to £2,020,714, as eompared with the expenditure of £1,207,482 in
the previous year.

The following table shows briefly the particulars of expenditure during the
financial year ended 31lst March, 1920, also the total expenditure in respect to
each class of work from the date of the mauguration of the Public Works policy to
the 31st March last :—

Expenditure.
Expenditure Total
Class of Work. for Sl(’ear etnded HExpenditure to
31st March, 31st March,
1920. 1920.
Railways— £ £
New construction . 588,325 26,246,190
Additions to open lines ... 160,324 9,991,925
Roads ... 388,562 12,009,175
Public buildings . 469,195 7,799,943
Immigration Cr. 62,661 2,267,549
Purchase of Natlve lands ... .. 2,061,849
Lighthouses, harbour-works, and harbour defences 3,498 1,151,941
Tourist and health resorts.. 6,194 267,264
Telegraph-extension 249,379 4,072,978
Development of mining 1,173 883,179
Defence-works (general) 10,187 1,061,765
Departmental 121,677 1,552,931
Electric-power supply and development 9,254
Irrigation and water-supply 34,115 194,835
Payment to Midland R&llwa,y bondholders 150,000
Lands-improvement 2,964 138,304
Minor works and services . 312,607
Plant, material, and sbores iy 47,682 159,296
Cost and dlscount raising loans, &c 1,253,073
2,020,714 71,584,048
Wellington-Hutt Railway and Road Improvement ( Rallwa,y 228,374
Account | Road . 101,658
Railways Improvement Account ... 641,275
Railways Improvement Authorization Act 1914 Account 94,994 609,441
Loans to Local Bodies Account—Roads to open up Crown lands 697,408
Opening up Crown Lands for Setslement Account—Roads to 206, 626
open up Crown lands
Land for Settlements Account—Roads to open up Crown lands 61,692 322,722
National Endowment Account—Roads to open up endowment 53,401
lands
Aid to Water-power Works and Electric Supply Account 35,184 447,496
Irrigation and Water-supply Account
Waihou and Ohinemuri Rivers Improvement Account.. 34,806 126,825
Totals 2,245,390 75,019,274
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WAYS AND MEANS.

On the 1st April, 1919, the available ways and means for public- £
works purposes were .. .. .. .. 186,198
Additional funds were received as follows :— )
Under Finance Act, 1918 (No. 2), section 29 ° .. .. 1,940,000
Other receipts and recoveries .. .. .. .. 114,456
Making a gross total of .. .. .. £2,240,654
The net expenditure on all works and services chargeable against
the Public Works Fund for the year 191920 amounted to .. .. £2,021,152
This left a credit balance in the Ways and Means Account at 31st
March, 1920, of .. .. .. 219,502
Authonty exists for pwV]dmg ‘further funds :—
In terms of the Finance Act, 1918 (No. 2), to the extent of .. 200,000
In terms of the Finance Act, 1919 .. .. .. 750,000
Making a total of .. .. .. .. £1,169,502
Authority has been asked to provide a further .. - .. 2,500,000

Thus making available for expenditure during the current financial
year ending 31st March, 1921, a sum of .. . .. £3 669,502

The estimated expenditure on public works for the current year (exclusive of
accounts which have their own ways and means) is £3,572,500, leaving an estimated
credit balance of £97,002 to be carried forward to next vear (1921-22).

In addition to the amounts above described statutory authority exists for
raising the balances under the following accounts, viz. i—

£ £
Aid to Water-power Works Act, 1910 . 51,000
Waihou and Ohinemuri Rivers Implovement Act, 1910 20,000
In terms of the Finance Act, 1919 (additional for Wai-
hou and Ohinemuri Rivers improvement) .. 150,000
— 221,000
Statutory authority has been obtained for the hydro-
electric development of Arapuni and Mangahao
schemes, and further extensions of Lake Coleridge ;
also for the purchase of Horahora, the extension
thereof, and the erection of transmission-lines,
amounting in all to .. .. .. .. .. 6,830,000

£7,051,000

RAILWAY-CONSTRUCTION.

Only one section (Culverden to Waiau, 13 miles in length) was actually handed
over to the New Zecaland Raillway Department for ordmary trafic during the
financial year (ended 31st March, 1920), although several sections were in a suffi-
ciently advanced stage of construction to admit of both goods and passenger traffic
being handled by my Department for the convenience of settlers and the public
generally. Construction has proceeded, with all the labour available, on no less
than thirty-nine sections. The total expenditure, including maintenance and
improvement, for the year amounted to £841,643, the details being :—

£
Construction of new lines .. .. .. .. 588,325
Additions to open lines .. 160,324
Railways Improvement Authorization Act, 1914 Ac-
count .. .. .. .. .. 92,994

Total .. .. .. .. £841,643
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CONCENTRATION,

Supplies of rails, steel, and hardwoods for bridges have been difficult to obtain,
and essential mcu,hmuy, except to a very limited e\’rent has been and is still almost
unpmcumblc Labour has been difficult to obtain, and the ability to earn high
wages has not attracted sufficient men of a satisfactory class. Carrying on a
number of works with instufficient employees increases overhead expenses, and
renders satisfactory progress impossible. 1t is far better to fully man and vigorously
prosecute a smaller number of works. With the idea of concentrating available
resources in men, plant, and money certain proposals for the temporary postpone-
ment of works which are now being carried on i a small way will be read below.

PranT.

To cope with the shortage of efficient labour increasing use is being made of
machinery, and such nnpwvcd results have already been demonstrated that, in
spite of the exorbitant prices now demanded, arrangements are being made to
greatly increase the mechanical plant.  The Depa.rtment now has eleven steam-
shovels, with ten locomotives attending on them, engaged on earthwork, and, if
promised deliveries are fulfilled, will have thirty- four steam-shovels and thirty- four
locomotives within the next few months. Increasing use is being made of mechanical
traction not only for transport, but for operating grading mac ‘hiner y, &c.  Stone-
crushing and concretc-mixing machinery is being installed whenever work of any
magnitude is in hand.

The cement shortage has been also a continual source ol anxiety. Many works
cannot be comnienced, “and others cannot be carried out in proper sequence.  Such
important works as the Avthur’s Pass and other tunnels have heen held up owing
to the impossibility of obtaining regular supplies.

The progress at all works under the difficult circumstances, however, has been
satisfactory, as will be seen from the following summary and appendices.

Kamu RAILWAY KXTENSION.
(19 miles 17 chains to 23 miles 71 chains = 4 miles 54 chains.)

The formation of the whole of this line has been completed, with the exception
of five small cuttings totalling about 15,000 cubic yards. None of the bridges
have been commenced, owing to sho]td,ge of material, but three temporary struc-
tures have been erected. Rails have been laid from 19 miles 40 chains to 21 miles,
and all the permanent-way material 18 on the works.  Formation as well as platu-
laying should be completed this spring. A stone-crushing plant has been installed,
and ballasting operations are proceeding satisfactorily. The stone is of excellent
quality ; it 1s suitable for voad-metalling and also is the very best possible ballast
for raillway purposes. Sixty-six men are at present cngaged on the work. It
is hoped that, though there will still be some finishing-work to do, the line will be
ready for tr: affic by the end of the present financial year.

Norrin AuvckrLanp MaiN Trunk.
Ngapuhe Northwards.

Okaihau Section (16 miles 25 chains to 24 miles 45 chains = 8 miles 20 chains).
—The whole of the formation is practically completed. Little difficulty was
experienced except in the large cutting at 19 miles 68 chains, the bank at 19 miles
53 chains, and the Okaihau station-yard at 24 miles 47 chains. A steam- -NAvvy
was utilized at the cutting, but the material removed was unsuitable for the filling
at 19 miles 68 chains, and other and drier filling had to be procured. This hank
still continues to Shp, making 1t very difficult to keep the temporary line in good
order. Some very bad slips have also occurred at the Okaihau station-yard, “but
these will be removed in the summer. With these exceptions the formation is in
a fairly stable condition, and should be ready for the rails to Okaihau by the time

the platelaying reaches that point early next year.

Ballast will be obtained from a quarry about a mile from the main line, and a
commencement has been made to lay the rails on this branch. A steam-driven
crushing and screening plant of suitable capacity is being installed at the quarry.
Investigations are bemg made to ascertain if this can later be driven by hydro-
electric power.
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Permanent rail-laying has been done to 19 miles 50 chains.  Additional rails
and sleepers are now arriving, and it is anticipated the track will be laid to Okaihau
carly this summer.

The service road between Kaikohe and Okathau has heen completely metalled.

Okoro Section (24 miles 45 chains to 34 miles 18 chains = 9 miles 53 chaing).- -
Owing to shortage of labour practically nothing has been done during the last four
months between 24 miles 45 chains and 27 miles, and very little during the previous
quarter.  From 24 miles 45 chains to 24 miles 79 chains the formation is completed,
and from there to 27 miles is about one-third completed. Twelve cuttings are
ready between 25 and 27 miles, but only sufficient labowr is available to man two
of these. Two oil-driven crushing plants are in use for providing metal for roads
and concrete culverts. Three and three-quarter miles of fencing has been done,
and the Okaihau-Rangiahua road-deviation, 63 chains long, was formed and
metalled. The very wet weather of the last three months has further delayed
progress.  The number of men employed on the whole line at present is 107.

Waiotira Northwards.

12 chains).—The Tokatoka and Omana Tunnels, at 108 miles 29 chains and 115
miles 46 chains respectively, are the most important works on this section.

A commencement was made in the bottom drive of the Tokatoka Tunnel, but
‘he work had to be abandoned owing to want of good tunnel-men. The drive has
been carried 3% chains only. 'The ground appears to be better than in the tunncls
farther south. Formation between Waiotira Station and Tokatoka Tunnel (about
a mile) 1s one-third completed. A steam-shovel was brought into use on this
section in February last, and it will be used for all the formation up to the tunnel.
Beyond this (Tokatoka) tunnel a start was made with formation, but work had to be
abandoned for want of men. A service road has been constructed from Waiotira
Junction Station to 111 miles 40 chains.

No work has been done at the Omana Tunnel, but a tramway, 2% miles in
length, 1s being constructed to transport materials from Pukehina Whatf (on the
Wairoa River) to the works. Nineteen workmen’s huts have been erected.

Twenty-two men are at present employed. Should it be found that these men
can be more profitably employed in order to hasten the closing of the gap between
Waiotira and Ranganui, they will be transferred, but this should in no way lengthen
the pertod required for the completion to Kirikopuni, as these concentrated forces
will be replaced north of Waiotira as soon as the southward connection is completed.

Waiotira Southwards.

Warkiekie Section (96 miles 45 chains to 107 miles 28 chains = 9 miles
55 chains)—Work has proceeded over this section, but the serious shortage of
men has hampered progress. Formation between Mareretu and Waikiekie T'unnels
is well i hand, being about half completed. IFrom the north end of Waiotira
Tunnel to Waiotira Junction Station the formation is completed, with the exception
of two banks. A steam-shovel is employed on the section.

As in the case of the Kirikopuni Section, the two tunnels on this section are by
far the most important features of the construction, but work at both tunnels has
been seriously hampered for lack of experienced workmen—in fact, operations at
the Mareretu Tunnel had to be entirely suspended and all available men concen-
trated at Waikiekie. The nature of the ground at the latter place has proved to
be very treacherous. 18 in. invert concrete lining had to be adopted, and indica-
tions point to 2 1{t. lining being required in some of the remaining length. Only
8 chains remain to be completed, but, owing to the nature of the country and the
scarcity of men, I do not anticipate its completion for at least another ten months.

A gravitation water-supply has been provided for Waiotira Station, and four
platelayers’ cottages have been erected. A sawmill has been erected near Mareretu
Tunnel to cut timber for construction-works and workmen’s huts.

Sixty single men’s huts and sixteen married men’s quarters have been erected,
and at Waikiekie Tunnel a dining-room and bathhouses have been built for the
additional comfort of the workmen.

The employees at present engaged on this section number 145.
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Ranganui N orthwards.

Mareretu Section (92 miles 6 chaing to 96 miles 45 chains == 4 miles 39 chains).—
The treacherous nature of the country has been responsible for heavy slips on this
section, retarding progress with formation; and, owing to the disagreeableness
of the work, considerable difficulty has been cxperienced in retaining workmen.
Iair progress, however, has been made with the cutting at 92 miles 48 chains and
the adjacent unba,nkment but slips on other cuttings are causing much extra work.

Paparoa Section (90 miles 30 chains to 92 mlleb 6 chains = 1 mile 56 chains).—
The principal 1items uncompleted on this section are (¢) the embankment at 91 mlle.s
39 chains, (b) the Huarau Tunnel, and (¢) further excavation at the Paparoa Station.

The embankment still shows no signs of stability, 1ts spreading and sinking
rendering 1t unsafe to carry a locomotive; and, moreover, little can be done
to improve matters until the Huarau Tunnel s completed, of which less than
2 chaing now remain to be driven.

The three sections (Bickerstaffe, Maungaturoto, and Huarau) extending from
83 miles 75 chains to 90 miles 30 chains (6 miles 35 chains in length) have been
thoroughly repaired, and (since the 31st March last) have been handed over to the
New Zealand Railway Department for ordinary trathc.

lixceptionally heavy floods occurred on the 27th March last in the Paparoa
and Waipu districts, unfortunately resulting in loss of life. Considerable damage
was also caused to the railway embankment at 92 miles 13 chains, and numerous
slips were brought down at other points.

There are now 179 men employed on this work.

WHANGARET BRANCIL.

Oakleigh Section (0 miles to 7 miles 60 chains = 7 miles 60 chains).—The first
5 miles 23 chains of this scetion have been completed, and, since the end of the
financial year, handed over to the New Zealand Railway J)epartment for ordinary
traffic. Formation on the balance is more than two-thirds completed. A steam-
shovel is being utilized in the largest cutting. Large slips have occurred at 7 miles
15 chains, which may necessitate a slight deviation of the line. The Portland
Cement Company’s tram-line runs under this line at 7 miles 74 chains through a
subway constructed by my Department at the expense of the company.

Tauraroa Section (7 miles 60 chains to 15 miles = 7 miles 20 chains).—The
formation and ballasting of this section is practically completed. It has been
maintained throughout the year for the purpose of running goods and passenger
traflic as well as for conveying ratlway material to Walotira Junction.  Only about
16,000 cubic yards of ballast could be crushed at the Tauraron quarry, owing to the
men being required to remove slips from the line before the stone could be (Jonveyed
to where 1t was required.  What was not utilized on this and the North Auckland
Main Trunk line was used for road-metalling. About forty workmen’s huts have
been erected.

Waiotira Sectvon (15 miles to 19 miles 75 chains=4 miles 75 chains).—
Formation, with the exception of one cutting at 16 miles 60 chains and a few
culverts, is completed.

Work on this and the Tauraroa bectl(m has been most difficult and expensive
owing to the treacherous nature of the country through which it passes. Some
idea of this may be gathered from the fact that 36,000 cubic yards of slips have
been removed from this section alone. This work was effected by means of a steam-
shovel.  The track 1s now sufficiently opened to admit of traffic being run to
Walotira, but there ix still a large quantity to be removed to render the cuttings
absolutely safe. Ninety-one men are now employed on this line.

The whole route of the North Auckland Main Trunk Railway and the Whangarei
Branch lies in country of a most treacherous nature, which makes the (,onstiuctlon
of railways probably more difficult than in any other part of the Dominion.
The cuttings, almost without exception, immediately after they have been
excavated commence to ship, even though the batters have been taken out at a
much flatter slope than 1s usual. The slopes of cuttings, as low as 6 ft. in depth,
break away as soon as the cuttings are taken out, and, apparently without any
reason, slip for distances of 200 ft. to 300 ft. back. The banks also cause endless
trouble by sliding outwards as soon as they are made, resulting in subsidences
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which have to be continually raised in order to keep a track fit to run construction
trains. It would be no exaggeration to say that the actual quantity of carthwork
to be done on these railways is 50 per cent. in excess of the originally estimated
quantity. The fact of its having to be removed after slipping, and its reduction to
slurry by rain, also adds considerably to the cost of the work.

WArru BrancH.

Ruakaka Section (0 miles to 9 miles 20 chaing = 9 miles 20 chains).-——The
greater part of this section will be easily constructed. The first two miles will
consist of banks across mud-flats, which will be commenced when a steam-shovel
and locomotive are available. Formation over the balance is proceeding, and with
the exception of the culverts nearly 5 miles have been completed. About twenty-
five men are employed. This cannot be considered a satisfactory state of affairs,
and until cement, for culverts is available, and sufficient men also, 1 propose to
discontinue work on this line.

Norrir IstAND Maiy TRUNK.

Waiuku Branch.

Patumahoe—W azuku (4 miles 20 chains to 12 miles 15 chains = 7 miles 75 chains).
—A goods service from Patumahoe to Mauku has been maintained. Platelaying
beyond Mauku has reached the 7-miles peg, and beyond this point banks and
culverts at various points have been completed. Contracts have been let for the
erection of the Pukeowhare and Fernleigh station buildings, and orders have been
placed for the timber for the Waiuku station buildings. Fifty-three men arve
engaged. The completion of the line will depend largely on the ability of the Rail-

way Department to convey the ballast from near Auckland. At present the
shortage of trucks is acute. Provided materials arrvive, rails will be to Waiuku at
the end of November, and fit for goods traffic at the end of March.

Huntly Branch.

Bridge Section (7 miles 20 chains onwards).—Work on this section was closed
during the war period, but was recommenced last December. Formation is pro-
ceeding ; stream-diversion at 7 miles 50 chains has been completed; fencing is in
progress, and culvert-sites are being excavated. Permanent pegging has been
finished to 8 miles 70 chains and trial survey extended to 10 miles. Want of
supplies (cement and timber) has somewhat delayed operations.  About thirty
employees are engaged.

Waikokowai Branch.

This line has been located to 8 miles 73 chains, and permanent pegging has
been commenced. The Mines Department being extremely anxious that this line
should be complcted as early as possible a commencement has been made with
the formation, although insufficient men are available to carmy on the work
satisfactorily. 1 may have to transfer the greater number of the men at the
Huntly Bridge mentioned above to expedite the line.

East Coast MAN TRUNK.

Waihi Eastwards.

Athenree Section (0 miles to 8 miles 68 chains = 8 miles 68 chains).-—Formation
has been continued, the Athenree station-yard formed, as well as the approach
road to the passenger-platform, and a deviation of the main road completed. The
concrete piers for Waimata Stream bridges have been erected.

Katikate Section (8 miles 68 chains onwards).-~A commencement with forma-
tion was made in September last, and three parties have since been continually
employed. Sixty-three men are at present engaged on this work.

Tauranga Westwards.

Tauranga Section (36 miles to 41 miles 5 chains =5 miles 5 chains).—
Some formation is being proceeded with to the extent of the man-power available.
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Tauranga Eastwards.

roods and passenger traffic has been continued throughout the year between
Mount Maunganui and Matata, a distance of approximately 40 miles, without
interruption, and the whole line ha,.s been efficiently maintained and mlproved.

Matapehe Section (41 miles 5 chains to 45 miles = 3 miles 75 chains).—Erection
of the Tauranga Bridge is proceeding to the full capacity of the skilled and
experienced labour available. = Five (ylmdms have been finished, and six others are
well forward.

Rangitaiks Section (79 miles 16 chains to 87 miles 71 chains = 8 miles 55 chains).
—Forming and trimming has proceeded uninterruptedly during the whole year
and good progress has been made. Platelaying was commenced from the Matata
end in June, and banks have been made up with spoil from the steam-shovel at
Awaponga. Rails are now laid to 84 miles 41 chains, and a commencement is
being made with the Rangitaiki River temporary brldge

Awakiri Section (87 miles 71 chains onwards).—Formation work is in hand,
and several miles of service road have been constructed. Flying surveys have been
made and 19 miles of trial lines run.

(feneral.—Tauranga Workshops : A new workshop to replace that destroyed
by fire in June, 1919, is almost completed. Some new machinery has been
installed, and orders placed for the balance. Railway rolling-stock was efficiently
repaired in this shop, and ironwork was manufactured for bridges in Gisborne,
Auckland, and Tanmarunwi districts, as well as for several bridges in the Tdumnga
district.  Including those on maintenance, traffic, construction, and location survey,
310 men are employed. It is anticipated that the rails will be laid into Awakeri
Station by the end of 1920, and to Whakatane Junction within another six months.
Owing to the character of the swamp country, the rails are being laid practically
on the natural surface, and the banks built with material brought by train from
pits where it is excavated by mechanical means.

Grsborne—Wairoa.

Ngatapa Section (0 miles to 10 miles 29 chains; actual length, 11 miles 18
chains)—This section is nearly completed and has been efficiently maintained.
Passenger and, in addition, goods traffic has been worked twice weekly. The usual
hallast and works trains, &c have been run. The Repongaere quarry has been
worked intermittently pr oducmg metal and pulverized agricultural lime as required.

Warkura Section (10 miles 29 chains onwards).—-Formation 1s proceeding with
what labour is available. Seventy-four men are now employed. The railway
between Gisborne and Napier will traverse extremely difficult and treacherous
country, and, as throughout a great deal of its length it does not follow the
present line of road, it will be many years, even with the most vigorous
prosecution before it will be of material assistance to through passengers. It
seems to me, therefore, that the proper policy will be to push on as energetically
as possible with the construction of a metalled road between these two important
centres. As soon as this is done there will be at least one sure avenue of
communication, and the men engaged on this road-work can all be placed on the
railway-works ; and, furthermore, by that time, with the completion of some of
the other work in hand, more plant and men will be available. By their
concentration then on the railway between Napier and Gisborne the connection
will be made at as early a date as would result from an attempt at the present time
to purd on with the very limited supply of labour and material at present available.

W asroa—Gisborne.

Fraseswwn Section (0 miles onwards).—Labour shortage prior to December
last materially hampered work on this section, but men have been more plentiful
since. Formation is proceeding, service roads are being formed, and fencing erected.
Shortage of cement has delayed the construction of oulvert% &c. A number of
temporary buildings have been erected. TFifty-four men are now at work.

Napier-Wairoa.
Liskdale Section (length, 11 miles 51 chains).—The formation of the whole

length of this section is completed and ready for platelaying. with the exception of
the first 30 chains, on which a steam-shovel is employed. There are also small gaps
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where the o'd channels of the Tutaekuri River are crossed, which cannot be closed
until the river-diversion on the left of the line is completed. All fencing has been
done except along the Inper Harbour embankment and along portions of Petane
Beach.  Fifty workmen’s huts have been erected, and the concrete foundations laid
for a platelayer’s cottage at Kgkdale Station.

Tutira Section (11 miles 51 chains onwards).—The formation works on the first
two miles of this section are fully manned. The service road is being constructed,
fencing erected, and culverts built.  Permanent survey has been made from 10 miles
60 chains to 14 miles, and 3 miles 60 chains of trial survey made, which completes
this latter class of work, as far as the Mohaka River. The number of men employed
is 190,

Watkokopu Bramch.

Nuhaka Section (0 miles to 17 miles 12 chains = 17 miles 12 chains).—Work
was commenced in March last by the letting of a number of co-operative contracts
to returned Maori soldiers.  Approximately two hundred horses and fifty scoops are
at present engaged on the works, the Natives providing the horses and the Depart-
ment the scoops. 107 omp]nyom are at present engaged. About 6 miles of forma-
tion has been completed, and it is anticipated that the rails will be laid on 20 miles
within the next twelve months.

STRATFORD — MAIN TRUNK.
East End.

Matiere Section (0 miles to 10 miles 21 chains = 10 miles 21 chains).—The
formation work on this section is now practically complete, and the labour avail-
able is concentrated principally on the tunnels. Only 7 chains of the Okahu
Tunnel (76 chains in length) remain to be done. Of the other three, one is finished
throughout, and the excavation of the other two is completed, and a commence-
ment has been made with the lining of one of these. The bricks used in the
tunnel have been made on the works. A steam stone-crushing plant is operating
at Manunui.  Metal thus obtained is being sold to local bodies when not required
for the railway-works. Al materials for the steel bridge over the Ongarue River
are on hand, and a contract has been let for the erection.  As it is mtl(npated that
this contract will take about twelve months to complete, and as there is a consider-
able length of formation ready for the rails, I propose to erect a temporary bridge
to enable the platelaying and ballasting to be carried on beyond the bridge, thus
saving many months 1n the final completion of the line. Several bridges which
occur on this length will consist of concrete piers with steel supors‘cructme The
conerete piers will he erected this summer. The steel for the bridges has already
been ordered. Immediately it arrives the contract will be entered into. In
view of the difficulties in obtaining cement, &c., I do not think that even with
the ald of the temporary bridge pleV1ously veferred to the rails can reach Matiere
under twelve months.

Ohura Section (10 miles 21 chains to 19 miles 70 chains = 9 miles 49 chains).
—DPermanent survey plans have been completed, and the land-plan survey is in
hand. About 14 miles of formation has been completed. Sixty-two men are at
work.

West End.

Tahora Section (42 miles 26 chains to 47 miles 40 chains s 14 chains).
—Work during the year was confined principally to the completion of the forma-
tion ol this section and service roads for the section immediately beyond. Plate-
laying has been extended into the Tahora yard, and ballasting has been continued.
The cattle and sheep yards at Tahora were completed and are in use. A bi-weekly
passenger and goods service connecting with the Railway Department’s service at
Kohuratahi has been muaintained. A large number of huts and other buildings
have been moved forward to the Raekohua Section. Beyond Tahora there 1s
hittle settlement, and it can be served by a terminus at T ahora. The work beyond
is heavy, and | propose to ciscontinue extensive operations, and to complete the line
to Tahora and hand it over to the Railway Department. Later, when some of the
other limes are completed, work can be recommenced beyond Tahora with greater
vigour. and the time of ultimate connection will not thus be appreciably delayed.

Rackolma Section (47 miles 40 chains to 50 miles 60 chains).—Formation has
been commenced, service roads are under construction, fencing is in course of
erection, and lm(ltros are being built. I propose di Scon‘(mumg on this section as
indicated above, a.nd tmnbteumw the men to the Ohura end.

1i—D. 1.
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Heao Section (50 miles 60 chains onwards).—5% miles of trial survey has been
made from near the Tangarakau River towards the Ileao, leaving 1 mile of trial
line to reach the Heao River. The permanent survey from 50 miles to 53 miles
has also been completed and a service road laid off. Kighty men are engaged
on this line.

OrPUNAKE BraNcw.

Kapuny Section (0 miles 6 chains to 7 miles = 6 miles 74 chains).—All earth-
work formation is completed with the exception of a small gap at 1 mile 22 chains.
The construction of the Waingongoro Bridge proceeds satisfactorily when cement
is available, but work on the Kapuni Bridge had to be discontinued owing to
shortage of skilled men and cement.

Auroa Section (7 miles to 12 miles = 5 miles).—Formation is being pushed on
to the full extent of the labour offering.

Manaie Branch Section (0 miles to 5 miles 49 chains = 5 miles 49 chains).—
Satisfactory progress has been made with formation works on this section. A
special contract is in hand for the formation of the Manaia station-yard, which is
more than half completed. About forty double huts were erected on this line
during the year for the better housing of workmen, who number fifty at present.
Completion of the line to Manaia is the goal at present aimed at.

Mount EemoNT BrRANCH.

Work on this line was discontinued during the war, but the increasing demand
for road-metal in Taranaki suggests that the line should be brought to the
producing-point. Before work is resumed, however, I propose to have agreements
with all the local bodies interested for them to take crushed metal regularly in
definite quantities. Tf this 18 not done, and the demand is spasmodic, the works
cannot be made to pay.

WELLINGTON-WoODVILLE RATLwAY (RiMUuTAKA DEVIATION).

The Department has in hand the collection of information as to the relative
merits of numerous routes which have been suggested in connection with the
deviation for obviating the present incline crossing the Rimutaka divide. Some
of these routes have already been surveyed, and as soon as suitable officers can be
spared from other works a definite decision as to the route to be followed will be
made. It must be realized that this is a very important matter which cannot be
delegated to junior officers.

MIDLAND.
Otira—Bealey (Arthur’s Pass Tunnel).

Otira End.—All work was carried out by day labour prior to last May, since
when the co-operative system has been in operation. 19 chains of lining have been
completed during the year. Bad ground was encountered at this end.

Bealey End.—Work at this end continued on the co-operative principle
during the whole year. Exactly the same number of chains of lining (19) was
finished as at the Otira end, making 38 for the year. Only 54-51 chains now remain
to complete the whole work. 183 men are employed. Arrangements for the electri-
fication are well forward, and ffor this work very substantial votes will be required
this and next year. If the contracts now entered into and the further works
complementary thereto are carried out within the contract time, it is expected that
an expenditure of £500,000 will be incurred next year, and it may be necessary
to curtail expenditure on some less important lines on account of this high figure.

Kawatiry Section (59 miles 17 chains to 63 miles 8 chains = 3 miles 71 chains).
—After having been closed for a lengthened period, operations have recently been
resumed on this section, but only preparatory work has been done to date. It is
proposed to continue construction with all the labour available in the™district.
Only eleven men are at present employed.

GrEYMOUTH — PoINT ELIZABETH.

Work on this line was commenced in April of last year with the letting of a
co-operative contract for bushfelling. This has been completed, and further contracts
have been let for clearing and formation. The work is proceeding satisfactorily.
The employees number sixteen, but arrangements are being made to greatly increase
this number.
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CuLvERDEN-WAIAU.

Final ballasting was completed during the early part of the year; and a
passenger and goods service was maintained by the Public Works Department until
December last, when the line was formally handed over to the Railway Department
for permanent traffic.

WaiMaTe Branc,

Serpentine Section.—Progress on this section has been generally slow, owing to
the difficulty of procuring men. A commencement was made early in the year with
preparatory work. Formation in the Serpentine station-yard has been completed,
8 chalns of Serpentine Creck diversion finished, and general formation work pro-
ceeded with. The survey of a ballast-pit line at Waihao Forks River has been
finished. The formation will shortly be in such a forward state that the erection
of bridges will become necessary to enable the platelaying to be commenced.
Twenty-three men are now at work. The number of men available for the three
last-mentioned railways suggests that work on them should be stopped umtil
labour conditions are more favourable. 8 In the case of the Greymouth — Point
Elizabeth Railway the extension will [open up a new coal avea, which it is
desirable to tap before the existing State mines on the line are worked out.

Oraco CENTRAL.

Cromavell Section (44 miles 52 chains to 57 miles 6 chains = 12 miles 34 chains).
—This section is practically completed, and a regular passenger and goods railway
service Is being maintained, connecting with the Railway Department’s trains at
Clyde. Only one interruption of the service occurred. This was at the beginning
of February, and it was caused by a severe thunderstorm, which brought down
numerous slips. Ninety-five men are employed.

LAWRENCE-ROXBURGH.

Work on this line extending the formation beyond Bewumont will be resumed
as the men become available from the Otago Central Railway. Meanwhile the work
is being pegged out.

OREPUKI-WATIAU HEXTENSION.

Orawia Section (48 miles 23 chains onwards).—Construction, which was sus-
pended in 1915 owing to war conditions, was resumed in October, 1919. Owing to
the scarcity of labour, work was concentrated mostly on the completion of
culverts to enable formation to be pushed on vigorously when additional labour
becomes available. Fifteen men are engaged.

Apprrions To OreN LiNEs.

The expenditure under this heading amounted to £160,324. Of this sum
£80,662 was expended in the provision of additional rolling-stock, tarpaulins, West-
inghouse brake, and workshop machinery. The balance covered expenditure on
improvements to workshops and engine-depots, station facilities, water-services,
additional dwellings, waterproofing the lining in the Spiral Tunnel, tablet-installa-
tions, and purchase of land.

RAILWAYS IMPROVEMENT AUTHORIZATION AcT, 1914.

Expenditure under this Act amounted to £92,994 for grade easements, duplica-
tions, new stations, station-yards, goods-sheds, and terminal facilities at Auckland ;
additions to workshops ; signalling, interlocking, and safety appliances.

PUBLIC BUILDINGS.
(ENERAL.

Parliomentary Buildings.—During the year the contractor has pushed on with
the Legislative Council chamber and the rooms and corridors of the principal and
first floors of the Museum Street frontage. The Council Chamber requires only four
columns in the gallery, and the balustrading of the gallery-front, to complete it;
The chamber was used for the opening of the last session of Parliament. The
panelling of the walls and ceilings of the Legislative Council chamber has been
completed, and a considerable amount of carpenter’s and joiner’s work in connec-
tion with flooring, screen partition, mantelpieces, &c., has been carried out.
About 500 yards of second-coat asphalting has been laid on roof around
Legislative Council chamber.
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About 6,000 cubic feet of stone was worked and about the same quantity was
set during the year. The short delivery of stone largely wccounts for the delay
in the completion of the building. Thirty-two column and nine cap stones ave still
required to complete the portico at the front entrance. The plaster-work ol rooms
and corridors on the principal and first floors has practically been finished, and
other portions have been completed as far as practicable.

The heating and ventilation contract has been completed as far as the progress
of the building will allow. The installation of electric light and power mains in
the newly finished portion of the building has been carried out by the Public Works
workshops staff.

COURTHOUSES.

The only new Courthouse erected during the year was at Raetithi.  With this
exception only necessary maintenance has been dote.

Prisons.

Building operations have been somewhat hampered during the greater part of
the yecar, owing to the difficulty in obtaining cement. Additional concrete-block
and stone cottages for the occupation of officers have been commenced at Auck-
land. At Waikeria a reservoir of 35,000 gallons capacity has been finished ; one
cottage and another building were erected, but two other cottages as well as the
officers’ quarters are now awaiting the necessary timber to admit of the roofs being
completed. Building has been carried on as vigorously as circumstances permitted
at Point llalswell, Wi Tako (Trentham), Templeton, and Invercargill.  The Prisons
Department has completed arrangements to supply the Housing Department with
concrete blocks and roofing-tiles for use in the erection of workers’ dwellings, but
the shortage of cement has prevented even a commencement being made with the
manufacture of this material. Concrete-block and tile making have been carried
on at Paparua, and drainage, reclamation, and other work at Invercargill.

Porice-sTATIONS.

On account of the scarcity of labour and the abnormal cost of building, very
little was done in the erection of new police-stations during the year. Owing,
however, to the Police Department’s tenancy of rented premises being terminated,
it has been necessary 1n several cases to purchase properties to enable poh(,e—
stations to be kept open, and to provide accommodation for members of the Police
Force mn charge of stations.

New stations were erected at Raetihi and Lower Hutt, and the following pro-
perties were purchased : Houses and sections for use as police-stations at Freeman’s
Bay, Fendalton, Mornington, Duntroon, Greytown, Terrace lind (Palmerston North),
Lyall Bay (Welhngton) and Waikiwi; site for sergeant’s residence at Blenheim ;
site for new police premises at Dannevu]xe Superintendent’s residence at Dunedin ;
Inspectors’ residences at Wanganui and Palmerst(m North ; constable’s residence at
Picton ; site for new police-station at Upper Llutt ; and site for constables” cottages
at Petone.

Many of the older buildings occupied as police-stations are now beyond repair
and are reaching the limit of their useful life. The erection of new buildings in
these cases will be put in hand immediately tenders at a reasonable figure are
obtained.

PosT anp TrLEeRAPH BUILDINGS.

Expenditure on new buildings and additions during the year has been com-
paratively small.

New post-offices have been erected at Henderson, Packakariki, Reikorangi,
Tiraumea, Toatoa, Walton, and Wharepoa, and new automatic- telcphonc exc h(mgu
buildings at Khandallah and Wanganui. Residences have been purchased for Post-
masters at Cromwell, Mercer, and Picton, and for linemen at Darfield, lavelock,
Rakaia, and Te Awamutu; while a lineman’s residence has been erected at
Kahukura.

There have been additions and alterations to office buildings at KEketahuna,
Fairlie, Ngaruawahia, Palmerston North, and Rongotea.

Many important works postponed during the war period are being put in
hand where satisfactory tenders are obtainable.
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AGRICULTURAL.

The work of erection by contract of an up-to-date rabbit-poison-mixing depot
at Frankton Junction is well advanced. Repairs and improvements were effected
to various residences throughout the Dominion. A poison-mixing depot is required
at. Dunedin, and field drainage at Ruakura, and it is proposed to proceed with
these works during the ensuing year. An adequate water-supply for Moumahaki
Experimental Farm, a model milking-shed at Weraroa, and repairs to the fruit-
fumigating depot at Auckland will also be proceeded wih. With a view to
encouraging wheat-growing the Department has purchased and intends to install
a small model flour-mill for the purpose of testing the flour-producing qualities
of different varieties of locally grown wheat. :

MenTAL HoSPITALS.

(reneral repairs and renovations have been effected at Auckland, and a com-
mencement made with a large addition to Park House. At Tokanui the fifth unit
has been completed, and the admission blocks for both male and female patients
are being proceeded with. A new drainage system has been installed at Porirua,
which entailed a considerable amount of work, and included the construction of a
tunnel 350 ft. long to carry the pipes. This tunnel had to be lined with bricks,
and, owing to the flaky nature of the ground, work had to be proceeded with slowly
and great care exercised in removing the tunnel-timbers.

A contract was let for a new reception block at Nelson. At Sunnyside and
Seacliff urgent repairs have been effected, and at the former institution the electric
cooking facilities have been extended.

A private residence at Hornby, situated on 50 acres of suitably planted land,
has been purchased for selected patients who are able and willing to pay more
than the usual maintenance charges. The construction of an additional unit to
accommodate fifty patients at Waitati has been commenced.

HospPrraL AND CHARITABLE INSTITUTIONS.

Extensive building operations have been carried out at Motuihi Island Quaran-
tine Station, Auckland, including the erec ion of six large hutments, one bulk store,
Nurses” Home, Convalescent Hospital, Observation Hospital, and cookhouse with
accommodation for stores. In addition, alterations have been made to the main
Hospital, as well as to the barracks and the caretaker’s old cottage. A drainage
system has been installed, and a new wharf is in course of construction.

At Somes Island, Wellington, a brick and concrete reservoir was constructed,
a tram-line connecting the buildings with the wharf was laid, and alterations
effected to the old buildings, besides the erection of additional huts.

New buildings for St. Ilelens Hospitals at Auckland and Christchurch are
urgently needed. For the former (estimated to cost £28,000) plans have been
finally decided upon, and an endeavour will be made to put the work in hand at
an early date. The new building at Christchurch is estimated to cost £40,000, of
which not more than an estimated amount of £10,000 will be expended during the
present financial year. An expenditure of £2,700 is required to cover the cost of
fitting up as a St. Helens Hospital, Wanganui, the property donated to the State
for that purpose.

About £22,500 1s required to complete the new quarantine-station buildings
and other improvements at Auckland and Wellington. This sum should provide
accommodation to meet all emergencies.

Ebpucarion.

The expenditure out of the Public Works Fund on education buildings during
the financial year was £195,500, an increase of £79,844 over that for the previous
year. The commitments for new buildings at the end of the year amounted to
£560,051, but had increased to about £850,000 at the end of July. As explained
last year, it is proposed to charge only £250,000 of the expenditure for the
current year to the Public Works Ifund, and to provide whatever further funds are
required for education buildings in accordance with the Education Purposes Loans
Act, 1919.  This Act provides for loans aggregating £3,500,000 during the current
and the next three years for education buildings and sites, a sum that should under
ordinary conditions be ample for all reasonable requirements. The Education Boards,
Secondary School Boards, and other controlling authorities are, however, finding it
increasingly difficult to arrange by contract or otherwise for the erection of
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buildings. The Government’s efforts to meet the insistent demand for better school
accommodation are therefore limited not by its financial resources, but by the
difficulties experienced in obtaining supplies of timber, cement, hardware, and other
building-material, and in securing workmen to erect the buildings. Kmbarrassing
delays are thus caused in the erection of many school buildings, the need for which is
most urgent in the interests of all concerned. The Government is endeavouring to
relieve the position as much as possible by giving preference to the most urgent
works in the matter of supplics of material, and by postponing the making of grants
for those buildings which, though necessary, are not absolutely essential.

: WORKERS” DWELLINGS.

The expenditure under this heading from the lst April, 1919, to the passing of
the Housing Act in November was £26,673, made up as follows: Acquisition of
land, £15,566 ; purchase ol dwellings already crected, £7,304 ; erection of dwellings,
£3,803.  Since the Housing Act came into force all expenditure has been charged
against the Housing Account.

LicurHOUSES.

The erection of the automatic fog-signal on Tiritiri Island, in the Hauraki Gulf,
1s now practically completed.

The necessary apparatus for the lights on Ninepins Rocks, on (fable-end Fore-
land, and in Mercury Island passage have been ordered, and are expected to arrive
in the Dominion shortly.

Quotations are being obtained for a lighting outfit to be installed at Raro-
tonga, in the Cook Group. It is proposed to place this light about 100 ft. above
sea-level, on a suitable platform to be attached to the wireless mast. Tt will be
of 2,000 candle-power, and have a range, geographically, of sixteen miles.

HARBOUR-WORKS.

Improvement to the navigation of Taheke River, Hokianga ; erection of land-
ing-stage at Waitakaruru ; the improvement of navigation between Awaroa Landing
and Waikato River; widening channel and blasting rocks at Tamahere Narrows,
Waikato River; and the erection of wharves at Raglan and Te Akau have been
undertaken.

Owing to the high cost of and difficulty of procuring material, very little has
been done in the matter of harbour-works, but the activities of the Department
will be resumed immediately it is obtainable.

The buoys and beacons in the harbours under the control of the Department
have been regularly overhauled, cleaned, and painted, and new moorings have been
put down where necessary.

TOURIST AND HEALTH RESORTS.

Material 18 being assembled at Waikaremoana Hostel for alterations, renova-
tions, and drainage. The fencing of the Te Puia Hot Springs Reserve is in hand.
Copeland Track has been repaired, and a new hut at Clarke is in course of erection.
Provision is made this year for a number of new works at the various resorts.

IMMIGRATION.

It has been decided to extend the “ nominated passages ™ system to enable
any permanent resident of the Dominion to nominate persons residing in the United
Kingdom. This can be done irrespective of questions of relationship or occupation,
provided that an undertaking is given that employment will be awaiting the
nominees on arrival, and that adequate provision will be made for their maintenance
after arrival. A considerable number of immigrants are awaiting opportunities to
secure berthing-accommodation to enable them to proceed to the Dominion.

In future suitable domestic servants will be granted free third-class passages,
together with an allowance of £2 for expenses. It is hoped that this may be the
means of securing a much larger number of suitable girls for the Dominion.

The Imperial Government has commenced its free immigration scheme for
cx-service men---viz., officers and men of the Royal Navy, the British Army, or
the Royal Air Force (excluding Dominion and Colomal Iforces) who have served in
the present war and who wish to settle within the Empire overseas. These
ex-service men, with their dependants, will receive free third-class passages, provided
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they are approved under one of the agricultural-scttlement schemes of the overseas
(Governments or are proceeding to assured employment, and are otherwise accept-
able to the Government of the territory to which they desire to go. This privilege
will also be extended to the widows and dependants of ex-service men who are
entitled to a pension from Imperial funds under the terms of the pensions warrant.
A number of immigrants under this heading have already arrived in the Dominion.

ROADS CONSTRUCTION AND MAINTENANCE.

The operations under this head have been carried out partly by the Depart-
ment and partly by the various local bodies, under departmental supervision. My
officers have attended primarily to the location and construction of roads and bridges,
and the local bodies generally to metalling, although this rule has not been rigidly
adhered to. The total sum voted last session for roads, &c., roads on goldfields,
and maintenance of roads (this latter from the Consolidated Fund) was £707,085,
and of this £447,931 was expended. In addition, funds have been provided by
the Department of Lands and Survey for roading returned-soldier settlement and
other blocks, which in most cases have been entrusted to my Department for
expenditure. It is regretted, however, that very little labour was offering for road-
construction generally, especially in remote localities, and even in the more settled
districts men were hard to get. IFurthermore, the construction of bridges has been
materially hampered owing to the difficulty of obtaining steel and hardwood, con-
sequent upon the state of the steel-market and the scarcity of shipping-space. It
1s hoped, however, with the co-operation and assistance of settlers, and the
possibility of improved markets and shipping facilities, that better progress will be
made this financial year. The increased use of machinery is contemplated. At
the present time graders are used wherever possible, but steam-shovels are now
being utilized, and, in addition, a considerably increased number of graders, to be
drawn by mechanical traction, are on order. Tt is hoped in this way to make up
for the shortage of efficient labour.

MaiN Roabs.

Legislation 18 in course of preparation, and will be brought before the House,
making provision for the Government taking over the control and maintenance
of main roads. With the aid of this legislation it is hoped to improve and maintain
the main roads of the Dominion in accordance with the standard demanded by
modern transport requirements. Should my proposals be carried out, I hope to
be able to employ the most up-to-date methods in connection with roadmaking
and maintenance. The work will be carried out on a large scale in accordance with
a definite programme and under the control of a well-organized staff.

TELEGRAPH EXTENSION.

Among the principal land lines completed or under construction during the
year 1919-20 were the following : Auckland—Papatoetoe, Taupaki metallic cireuit,
Auckland-Thames, Greymouth—Reefton, Fernside-Springbank, Oaro-Kaikoura,
Dunedin —Pine Hill, Dunedin - Pelichet Bay, Mosgiel-Dunedin, Omimi-Seacliff,
Wyllie’s Crossing — Outram, North-east Harbour — Broad Bay, Moeraki extension,
Hawera—Eltham—Stratford, Palmerston North - Feilding, and Blenheim-Seddon.

The work in connection with the Dunedin underground system proceeded
steadily during the year, the Roslyn area and the Mornington section of the city
area being completed. The South Dunedin area was put in hand, and work
proceeded satisfactorily in spite of the difficult nature of the ground. A further
section of the city area, extending from the Octagon to Pitt Street, was commenced ;
the work has continued without interruption.

The telephone-exchange system is steadily expanding. Five new exchanges
were opened during the year and none were closed. It was found necessary to
provide additional switchboard accommodation at sixty-eight others. The work
of converting earth-working systems to metallic circuit is being systematically
continued. The increase in the number of exchange connections for the year
was 8,318.

The telephone-exchange plant has been extended by the erection of 322 miles
of poles and 11,547 miles of wire; and the telegraph and inter-urban telephone
system now consists of 50,751 miles of wire, making a total length of 228,284 miles
of wire in the whole telegraph and telephone system of the Dominion.

Eighteen new coin-in-the-slot telephones were installed. The total in the
Dominion now stands at 295.
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The policy of providing for telephone-exchange subscribers’ circuits by means
of underground cable is being continued. During the year 8,045 miles of under-
ground cable wires were run out.

The party-line system was extended by the addition of 577 lines and 1,906
subscribers.

Toll lines throughout the Dominion are congested, and additional circuits are
required i every district. The provision of additional lines will involve heavy
expenditure for copper wire and other material.

Extensions to the manual and automatic exchanges are required in the centres
as well as iIn many smaller towns. The construction of underground cable systems
at Christchurch and Dunedin in preparation for antomatic exchanges will be pro-
ceeded with.

Scarcity of material still hampers the constructional operations of the Depart-
ment,

CONTINGENT DEFENCE.

The construction of the Invercargill rifle range necessitates the Iecldmatlon of
about 270 acres. 'The material for filling is being obtained and conveyed to the
site by tram, and latterly a dredge has also been employed to assist in this work.
An additional 140 acres have been purchased as a danger-zone. It is anticipated
that the whole undertaking will be completed during the present financial year,
and a sum is being provided on the estimates for this purpose. Prison labour is
being used on the work.

Various rifle ranges throughout the Dominion were repaired and improved.

A mobilization store is required at Auckland, garages at Wellington and Trent-
ham for mechanical-transport vehicles, and a shed at Trentham for mobilization
equipment.

LANDS IMPROVEMENT.

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

Moscellaneous.—The only item calling for special mention under this head is
that of £5,000 for the construction of roads in the Hauraki pastoral areas. This
is a repetition of a similar item provided last year, against which £2,388 was spent
in legalizing and forming road access to settlers. An engineering survey of roads
which are required 1s being made.

LAND FOR SETTLEMENTS ACCOUNT.
Roads to open up Crown Lands.—A sum of £250,000 was appropriated last year
for this purpose, but labour difficulties and shortage of material retarded progress.

IRRIGATION AND WATER-SUPPLY.

Ida Valley Scheme.—About half a mile of race-renovation and an extension
of a length of 15 chains and a distributory have been completed and extended
as a tail-race to Poolburn Creek. Extensive dramage-works were commenced.
During the non-irrigation season the races were maintained and cleaned. This work
was somewhat heavy, owing to a thunderstorm in January last. The drainage-
scheme survey was completed, and the resurvey of Moa Creek to German Hill
race was commenced and is now well in hand.

Galloway Flat Scheme—Lxcavation for the diverting weir at Dip Creek is
being carried out by means of a hydraulic elevator, and is in an advanced state of
completion. 3 miles 16 chains of the Galloway main race was completed except for
trimming and the necessary fluming. Two miles of drains to deal with surplus
water were cut. The survey and plans of the amended main race were made during
the year.

Manuherikia Scheme—Only 1-22 chains of the tunnel to divert the waters of
the Manuherikia River into the main drain remain to be driven, 3:31 chains having
been completed during the year. Only a limited number of men were available
for this class of work, and many of those employed (even though they earned over
£1 per day) left to engage in the more lucrative and less strenuous occupation of
rabbiting. The main race was extended towards Clyde and was practically completed
as far as 21 miles.

Chatto Creek Siphon.-—Cleaning and repairing the second-hand pipes purchased
for the siphon across Chatto Creek is in hand.
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Surveys.—The survey and plans of the Manuherikia River from Chatto Creek
to the mouth of the Manorburn River were completed, and the preliminary survey
of the possible Lauder scheme reservoir was commenced.

HYDRO-ELECTRIC POWER.
Liaxs CoLERIDGE KLKCTRIC-POWER SUPPLY.

The financial result of the operation of the Lake Coleridge system for the year
ending 31st March, 1920, has been still more satisfactory than For the previous years.
The power-house load has been increased during the year to such an extent that
at the end of the year it was carrying an overload of 1,400 horse-power, or 17 p(,l
cent. The revenue for the year was £45,831, and the expenses were as follov

£

Working-expenses . . .. .. .. .o 17,759
Interest .. .. .. .. .. .. 16,863
Depreciation reserve .. . .. .. 7,624

L4Z 246

The result of the year’s operations is thus a net profit of £3,585 f()W(LTdb the reduction
of the deficit on the four previous years ot working. This result is Very satisfactory.

From other points of view the results have heen even more satisfactory. The
output for the year from the power-house was over 33,000, 000 units. To have
generated this In a large economical steam plant using the class of coal now
available would have taken 45,000 tons of fuel, worth from £100,000 to
£120,000. But the steam plants that have .;L(Jtually been replaced by ILake
Coleridge power were by no means as efficient as s assumed above, and in
practical running they actually consumed up to three or four times the above
amount of coal, or its value in o, kerosene, and petrol. Thus the saving in fuel
to the public of Canterbury is pl()l)ably in the neighbourhood of £300,000, for which
they have paid to the l)epmt/mu]t £45,831 -or, a,ll()wmo for the (hbtnbutmo costs
of the twelve retailing authorities, about £110,000. The .slnppmg and ]1.(1,n,d_hng alone
of the above 45,000 tons of coal per year (150 tons per day) would have been a large
item. And, dpdlt from the saving, the comfort that has been given in ten thousand
homes, the increasing efficiency in dozens of Workshops and factories, and the
seouuty and reliability of the hydro-electric-power suppiy during the trying period
of the railway restrictions and coal shortage, arve advantages of even greater
importance to the consumers than the cash saving of £200,000.

As the result of this success the demand now in sight is far m excess of the
supply, and even of the capacity of the scheme as now laid out—with a total
16,000 horse-power. Plans are in hand for further extension to a capacity of an
additional 26,000 horse-power (20,000 kilowatts), with distribution-lines to Banks
Peninsula, Kowail County, Oxford, Ellesmere County, Methven, Ashburton, and
Timaru.

It is anticipated that the fifth unit (4,000 h.p.), the pipe-line for which is now
under construction, will be completed by the winter of 1921.  This will only serve to
relieve the overload on the present plant, to give a reasonably safe margin of standby
capacity (2,000 h.p.), and to enable a few mgent consumers who have been waiting
for some time to be connected up.

Contracts were recently placed for the generating-plant for the final umit
(4,000 h.p.), and it is anticipated that this will be ready for operation for the
winter of 1922. One thousand horse-power of the capacity of this unit is to be
reserved for the South Caunterbury line.

[HoraAHORA POWER-STATION.

During the year the Horahora power-station was purchased from the Waihi
Gold-mining Company, and was operated on behalf of the Department for the
last five months of the financial year. The maximum load reserved for the Waihi
Mine is 3,300 h.p., out of a total plant capacity of 8,400 h.p. Allowing one unit
of 1,400 h.p. as a standby and 1,300 h.p. to cover bpecml industries and losses, this
leaves 2,400 h.p. available for distribution by the local authorities.

Four Electric-power Boards have been formed to undertake this distribution—
viz., Thames Valley, Cambridge, Te Awamutu, and Central—together with the
Hamilton and Waihi Borouovh% and as soon as the necessary plant is available for
effecting the distribution the available power will be rapidly absorbed.

ni—D. 1.
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The greater part of the material for the distribution-lines has already arrived,
but owing to shipping difficulties the delivery of the poles has only recently com-
menced, and until more are available it will be impossible to commence the erection
of the lines

An agreement has also been negotiated with the Waihi Grand Junction Gold
Company under which their spare steam plant is to be at the disposal of the
Government over periods of heavy load or of breakdown, thus enabling the spare
unit. of 1,400 h.p. at Horahora to be put into regular service, and mndenng this
additional output available for sale.

Erucerric-POoWER BOARDS.

The function of the Government in connection with hydro-electric supply
consists essentially in the construction of main generation stations and the main
transmission-lines and substations from which the power will be sold in bulk to
the local distributing authorities. The latter will be left the duty of reticulation and
retail sale. The (uwelnment policy will be to throw upon local organizations
practically the whole business side of the undertakings other than the primary
generation, high-tension transmission, and sale in bulk. In the past the only local
authorities available have been the Borough and County Councils, but in order to
provide a stronger and a specialized organization the Electric-power Boards Act,
1918, was passed. 'This Act provides that several adjacent local districts may unite
and set up an eclected Power Board, with rating-powers. The provisions of this
Act have now been taken advantdge of by ten electric-power districts. Although
the Act provides for inner and outer areas, most of the Boards have taken in the
whole of their district as an inner area irrespective of the density of settlement, thus
expressing their confidence in the development of the back country and in its
settlement by farmers who will be sufficiently progressive to make full use of the
advantages of electric-power supply.

With regard to the future the principles on which the boundaries of electric-
power districts should be determined are not set out in the Act, but under
clause 3 the responsibility of deciding whether proposed boundaries are desirable
or otherwise is cast on the Governor-General in Council. Hitherto no amendment
has been made in the districts as sought in the petitions submitted, but it is
obvious that if the whole Dominion is to be dealt with in the best manner possible
it is essential that a comprehensive scheme should be drawn up. This has been
done, and in future 1t will be necessary for the petitions to be submitted to the
Minister for approval before they are circulated, and any necessary alterations made
in the boundaries. Difficulties will probably be encountered in the districts which
include the lavger of the power-supply undertakings, owing to the fact that
country distribution, though the most important part of the Power Boards’
activities, and the most profitable from the national point of view, cannot be as
remunerative as the city supply because of the longer lines that are mqulred. The
cities and larger towns, however, must realize the extent to which they are
dependent for their prosperity on the country business, and co-operate heartily in
comprehensive systems even including in each case substantial portions of less
remunerative country reticulations.

Five of the Power Board districts already constituted have submitted their
loan proposdm to the ratepayers, amounting in all to £1,980,000. This amounts to
over £20 per head of the populations of the districts concerned, and it gives some
indication of the futire extent and mmportance of the lilectric-power Board activities.
The almost unanimous votes by whiclh these loan proposals have been caried
indicate, however, the public opinion in the matter.

Ornrr Local JiLECTRIC-POWER SUPPLY AUTHORITIES.

There are now seventy-onc local electric-supply authorities operating in the
Dominion, with a total capacity of 45,805 kilowatts, as compared with 43,899
kilowatts last year. The demand for additional power has been very urgent, but the
extensions have in most cases been delayed owing to the difficulty in obtaining plant
and materials. 1t 18 now expected that with the reversion to more normal conditions
these difficulties will be overcome. Hach of the main cities is proposing large
extensions. The seven main local authorities have proposals in hand which will
add 33,500 kilowatts to their installed capacity—at a proposed capital outlay of
£1,582,000. In each case there is provision that the proposed plant shall work
in with the Government hydro-electric supply when available.

«
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+OVERNMENT HYDRO-ELECTRIC PROPOSALS.

The main (fovernment scheme proposed for each Island consists of a complete
high-tension transmission-system connecting all the main points of supply of the
Electric-power Board districts and of the local electric-power authorities. These
transmission-systems will be fed from three or four large hydro-electric-power sources
in each case, and will also be connected up with the chief existing local sources of
supply, including both the hydro-electric and steam power plants already in
operation. Hence the urgent necessity of standardizing the system of electrical
distribution throughout the Dominion. In all recent installations the standard
three-phase fifty-cycle system has been adopted, and several of the older plants
are being changed over to this system in order to enable them to take advantage
economically of the Government supply. Out of the fifty-five generating-stations
now i operation, twenty-two are operating on the standard system, comprising

26,690 kilowatts, or 58:3 per cent. of the installed capacity of the Dominion.

The main sources of supply selected for the North Island are Mangahao
(24,000 h.p.), Arapuni (96,000 h.p., capable of extension to 162,000 h.p.), and
Waikaremoana (40,000 h.p., capable of extension to 136,000 h.p.). In addition
supplementary supplies will be obtained from Horahora power-house (8,400 h.p.),
Wairua Falls (2,600 h.p.), New Plymouth Borough (ultimately 8,000 h.p.), and a
standby service from the large steam plants at Auckland (ultimately 26,000 h.p.)
and Wellington (12,000 h.p.).  Regarding the North Island, the construction of
Mangahao 1s now well in hand. The investigation of the Ampum dam site is prac-
tically completed, and work will be commenced at Waikaremoana forthwith. For
the main transmission-lines the specifications for the materials have been drawn up
and the delivery of the poles has commenced.

Provided that no undue delay occurs in the delivery of plant from abroad, and
coal for driving the construction plant is obt(xinab] e, and cement, the supply from
Mangahao can be made available within three yea

The construction plant at Waikaremoana (l 000 horse-power) has been
designed to form part of the permanent installation and to be large enough to
give a local supply in the meanwhile to Wairoa County and Borough. This
construction plant should be in operation within two years, and the main supply
from Waikaremoana within two years thereafter.

The reliability of the foundations of the Arapuni dam has now been fully
investigated, and in view of the importance of the work it 1s proposed to refer the
whole of the data collected to a committee of engineers for a final decision.

In regard to the South Island the details of the transmission-system and supply
points have not yet been laid out, but the system will incorporate the existing power
plant at Lake Coleridge, the Dunedin City Council’s plant at Waipori Falls, and
the proposed Southland Blectric- -power Board’s station at Lake Monowai, each
of which should be developed as early as possible to its fullest extent. PIOPO%LIb
are now being investigated for the extension of the Lake Coleridge plant to the
iull capacity of the site (42,000 h.p.) and the survey and construction of the line

o South Canterbury is in hand. Surveys of the Hawea-Wanaka and Teviot
RlVGI schemes have been carried out to locate the most economical source of

supply in Central Otago in order to complete the system in the southern end of
the Island, and surveys will be put in hand as early as possible to locate
the best sources of supply for the northern end (Marlborough, Nelson, and Buller
districts), and the western districts (Grey and Westland), and for ].ay.ing out trans-
mission routes to complete the whole system on the same lines as in the North Island.

The estimates of 1918 for the North Island system (160,000 h.p.) amounted to
£7,303,402. At the present enhanced costs of labour and material this will
considerably exceed £10,000,000, and the South Island system will probably cost
almost as much.

The prosecution of these works at a satisfactory rate of progress will call for
more skilled and unskilled labour than is at present available; but it is hoped
that the efforts of my colleague the Minister of Immigration will Tesult in the early
arrival in New Zealand of a sufficient number of suitable men.

The success of the schemes already in opemtl(m and the ever-
mmereasing difficulties in obtaining supplies of coal and fuel oil, have combined
to create an insistent, Wldebple%(l and fully justified demand for the immediate
development of New Zealand’s water-power resources. Financial considerations
require that schemes once launched should be brought to a paying stage as quickly
as the available supply of labour and material will permit.  Special officers, Engi-
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neers andfother experts, together with the necessary office assistance, have therefore
been, as I have already stated, to deal specially with eclectric undertakings. The
whole of the energies of these officers will be concentrated on the completion of
the schemes, anud on the supervision and the assisting of the Power Boards and
other distributing authorities. As circumstances require, their numbers will be
added to. Further legislation dealing with hydro-electric matters is under careful
consideration. In the meantime it is proposed to set up an advisory Board con-
sisting of business men of standing to advise the Government on vartous questions
connected with the business management of its power undertakings, and on questions
of policy in connection with the development, distribution, and sale of hydro-electric
power.
WAIHOU AND OHINEMURI RIVERS IMPROVEMENT ACCOUNT.

The larger stop-banks have been built by dredge on the left bank of the Upper
Waihou River to a length of 93 chains; and the smaller preliminary stop-bank,
by hand, on the right bank, to a length of 118 chains. In addition to these, the
stop-bank on the right bank of the Ohinemuri River has been closed up so
as to positively protect the town of Paeroa. Two concrete culverts of three
and two barrels have been completed. The dipper dredge has worked on the
Rotokohu drain since last September and has done 103 chains of dredging, chiefly
solid material.

The Ngahina Wharf has been completed. Ringbarking and clearing has been
in hand. Timber is on hand for construction of Naghina Bridge extension, right
bank, Waihou River.

In October, 1919, the Rivers Commission sat at Paeroa and reported upon the
works proposed along the Wailiou River below Ngahina Bridge, and its recommen-
dations have been adopted.

CONCLUSION.

In putting forward the above statement it has been my endeavour to so
allocate the funds placed at my disposal as will best serve the interests of the
Dominion as a whole. While it has been impossible to proceed this year with
all the works for which requests have been made, I am of opinion that con-
centration on fewer works will result in all the necessary undertakings being
sarried out not only more cheaply, but also more expeditiously in the long-run
than would result from an attempt to carry on simultaneously a greater number
of works than can be adequately supplied with men and material.

Though the sums placed on the estimates exceed the amounts appro-
priated during the last few years, it must be borne in mind that the cost of
everything has so much increased that the larger sums on the estimates, when
expended, will not produce as great a result as similar amounts have produced
In pre-war times.
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PUBLIC WORKS STATEMENT, 1920.
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TABLE

10

NoO. 4.

ExreNpITURE our OF SEPARATE AcCOUNTS ON Wonrks UNDER THE CONTROL OF THE PUBLIC
Wokrks DEPARTMENT.

Year.

1890-91 ..
1891-92 ..
1892-93 ..

1891-92 ..
1892-93 ..
1893-94 ..
1894-95 ..
1894-95 ..
1895-96 ..
1896-97 ..
1897-98 ..
1898-99 ..
1899-1900
1900-1 ..
1901-2 .
1902-3
1903-4
1904-5
1905-6 ..
1906-7 ..
1907-8
1908-9 ..
1909-10 ..

1910-11
1911-12
1912-13 ..
1913-14 ..
1914-15 ..
1915-16 ..
1916-17 ..
1917-18 ..
1918-19 ..
1919-20 ..

‘ Land for * Waibhou and
. Settlementr : s R
Losnsto | (DOSRENR | Account. | pIREOREL | Landfor | Olfinomod
Local Bodics | 40 qitioment | OPening up Acconut. Settlements | 1, provement
Account, Account. Orown Lands | 0046't6 opon Account Account.
Rnads‘to ODeN | 13 0ads to open for Settlement p National- Roads to open Waihou and
up Crown Crown Account. endownient up Land tor Ohinemuri
Lands. u}mm Roads to open wnl settlements. aem
ands, up Crown Lands. I.{wens
Lands. Improvement.
£ £ £ £ £ £
25,000
64,000
800
89,800*
£,0004
29,833+
30,0004
6,114 |
42,971
30,0571
31,017
18,770
16,572
31,363
37,390
31,979
18,578
25,753
28,895
38,801
47,371
38,524
54,713 |
40,507 N 4,975 ;
607,608§
45,691 5,619 ..
49,739 6,554 3,769
47,951 2,689 9,555
63,245 . 4,282 9,632
. 92,975 9,151 10,004
47,974 13,344 9,225
24,730 6,787 .. 10,407
. . 43,996 12,025
51,355 27,402
61,692 34,806
697,408 206,626 165,679 53,401 157,043 196,825

* Payment to the Public Works Fund under section 31 of the Government Loans to Local Bodies Act, 1886, in reduction of
expenditure under Class * Roads,”
t Puid into the Public Works Fund, reducing the expanditure under Class “ Roads.”
} Paid into the Lands Improvement Account (now included in Public Works Fund under Class ** Roads”), reducing the

expenditure on roads.

§ Expenditure under the Government Loaus to Local Bodies Act Amendment Act, 1891,
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WAIKATO HYDRO-ELECTRIC-POWER SUPPLY--IHTORAHORA SCHEME.
Prorrr anb Loss Account vor Five Montus, Isr Novemser, 1919, to 31st Marci, 1920.

Uross Revenue Account.

To Generating-expenses: Head- £ s d. £« d. | BySales of electrical energy to wholesale £ s d.

works and power-house—- 1 CONSUNIOrS .. .. L. 5,798 10 9

Salaries .. LLooo821 02 2 | Rents of houses .. . . 416 4
Wagos .. .. 8lL10 6
Supplics . 22 14 3
Transport of qtores, &e.. 28 7 2

Maintenance and ropmrs— -

Headworks .. . 32 2 5
Power-house machinery 35 7 6

L2440
Transmission-line, Horahora

to Waihi—

Wageos .. 197 4 4

Supplics .. .26 810

"Transport .. .. b4 509
G 277 18 11

Waikino Substation—

Wages (half) .. ..o220 11 2

Supplies .. .. 4 3 5
— 224 94 7

Managemeont and general- -
l’uyment to Wa.lhl Com-
pany for supervision

and management .. 27016 8
Postages and telegrams . . 7 10 11
Fire insurance and rates. . 36 6 10
Accident insurance o027 83 4
Miscellancous expenses . . 110 2

See—e 34307 1

1,870 5 5 |

Balance to Net Revenue ‘
Account: .. .. .. 3,033 1 8

£5,803 7 1 L) 81)5 701

Net Revenwe Acconnd.

©
=

To Interest at 5 por cent. on purchasc-money ¢ s dL £

for plant purchased from Waihi Gold- By Balance from Gross Revenue Account .. 3,933 1 8

mining Company . o427 18 Balance to Profit and Loss Appmpna
l)(’p]cgl&tlon on nomplo‘rml works (2 per tion Account .. . ..2,122 8 0

cent.) . .. . o628 8 0
£6,055 9 8 £6,055 9 8
Profit wnd Loss Appropriation. Aceount.
¥ s, . £ sod
To Balance from Net Revenve Acconnt .0 2,122 8 0 By Balanee to balanee-sheet .. 2,022 R0
£2,422 8 0 £2,122 8 0
Depreciation Fund Account. :

£ 8. d. £ s, d.

To Balance to balance-shoot .. Lo 1,628 8 0 By Amount sct aside as per Net Revenue
Account .. .. .. 1,628 8 0
£1,628 8 0 | £1,628 8 0O

|

3—D, L
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Barancr-suerr AT 31sT Marcr, 1920,

Liabilities. £ s. d. Aasets.
Depreciation Fund Account .. .. 1,628 8 0O Works, &c., at Horahora— £ s dl £ s (.
Sundry creditors .. .. 97 910 Roads and bridges oo 2,062 12 11
Waihi Gold- -mining Company (leltcd) : Freehold land 762 5 8
Purchase price of plant Properties, dwellings, &e. 4,192 14 5
taken over at lst No- £ 8. d. Headworks .. .. 86,190 2 7
vember, 1919 L 212,500 0 0 Generating-station LL25,874 08
Accrued interest on same 4,427 1 8 Transformer building and
Payments made by tho machinery .. .. 14,914 1 8
company on behalf of e - 133,986 5 4
the Department .. 1,890 13 4 T'rangmission - line, Hm'u-
- ee—— 218,817 15 0 ¢ hora-Waihi .. ..o 43,699 7 9
Development of Water-power Account .. 2,552 16 9 | Lincman’s cottage . 804 2 3

s - 44,503 100 0
Substation, Waikino—
Substation and oil-boil-
ing buildings o 4,995 19 10
T'ransformers and ma-
chinery in same .o 12,728 9 2

17,724 9 0
Motor-cycle .. 100 0 0
Engineering, office, and gcneral expenses

on preliminary surveys and investiga-

tions e . 1,671 3 9
Interest during constm(,tlon of works

by Waihi Gold-mining Company .. 14,537 8 8
Stocks of material and stores on hand

at date .. 2,641 5 6
Insurance premiums pmd in advance .. 33 3 6

£ s d

Debtors for current .. 5,798 10 9

Sundry debtors .. .. 78 5 1
‘ e 5,876 15 10
{ 220,974 1 7

© Balance from Profit and Loss Appropria-

! tion Account .. .. .. 2,122 8 0
£223,096 9 7 £223,096 9 7

J. J. GiBson, Accountant, Electrical Branch,
Hamilton, 24th June, 1920. Public Works Department.
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APPENDICES TO THE PUBLIC WORKS STATEMENT. 1920,

APPENDIX A.

AUDITED STATEMENT OF EXPENDITURE ON PUBLIC WORKS
OUT OF THE PUBLIC WORKS FUND FOR THE YEAR 1919-20.

Prepaved i compliance with Sectron 8 of the Dublic Works Act, 1908.

Sir,— Public Works Department, Wellington, 12th June, 1920.

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

J. G. ()OAT\S
Miuister of Public Works.
The Controller and Auditor-General, Wellington.

STATEMENT 0F NET EXPENDITURE ON ALL WORKS AND SERVICES CHARGEABLE TO THE DPuBLIC
Works Funp ronr TR YIuAB. 1919 20.

Clags. Vote. Summary. ‘ Ap}gg‘rlnm | Expenditure. Credits, Net Iixpenditure.
| 1 |
e . ,,, ! 1
|
, ) » !

) Poncic Wores Foxp. £ £ s. d. £ 8. d. £ s, d
X1X 37 Public Works, Departmental .. 145,184 | 144,842 15 6] 23,407 18 7/ 121,484 16 5
XX | 38,39 | Railways . 850,000 | 781,168 5 3 32,519 14 | 748,648 11 2
XXI | 40-49 | Public Bulldmgq . 848,510 473,834 4 4| 4,639 8 1 469,194 16 3

XXII | 50-52 | Lighthouses, Harbour- works, and 28,164 3,510 5 7 12 12 5] 3,497 13 2
Harbour-defences

XXIII 53 Tourist and Health Resorts .. 36,000 6,198 9 4 410 0 6,193 19 4

XXIV 5% Immigration . 25,047 79,652 6 5|142,212 19 562,560 15 0

XXV | 55,56 | Roads, Bridges, and other Pubh(, 637,085 | 415,299 15 1] 26,737 14 11| 388,562 ¢ 2

Works

XXVI 57 Development of Mining .. .. 2,000 1,615 8 0 442 8 2 [,172 19 10

XXVII 58 Telegraph Bxtension .. .. 300,000 310,825 13 [ 70,149 16 10! 249,378 16 2

XXVIII 59 Contingent Defence . o 15,000 10,439 16 4 252 19 4 10,186 17 0O

XXiX | 60,61 | Lands Improvement . .. 8,497 3,106 19 0 M2 10 5 2,961 3 7

XXX 62 Irrigation and Water- supplv . 25,000 35,655 16 6] 1,041 0 8 34,014 15 10

XXX 63 ’ Plant, Matzrial, and Stores . 120,000 101,513 2 3{. 53,831 20 47,682 1 1

.. Unauthorized .. . o . 15,720 2 0. 15,477 12 6| 20296

‘ 3 Total, Public Works Fund .. f 041) 487 (2,592,085 I8 2371,372 06 7%2,02(),7]3 11 7

P. 8. WaLbpie,
Accountant.

R. W. Hormus,
Kxamined and found correct. Under-Secretary.
RoserT J. CoLLINS,
Controller and Auditor-General.

(Details on next page.)
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50
51
52
53
54

55
56
b7
59
60
61

62
63
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APPENDIX A—continued.

Name of Vote.

PusrLic Works Fuxb.
Public Works, Departmental
Railways—
Railway-construction—
Kaihu Railway Extension
North Auckland Main Trunk—
Ngapuhi Northwards
Ngapuhi Southwards
Waiotira Southwards ..
Waiotira Northwards . ..
Ranganui Northwards
Whangarei Branch
Waipu Branch .. .
North Island Main Trunk. -
Waiuku Branch ..
Huntly Branch
Waikokowai Branch .
Waipa Gravel-access Branch
Raetihi Branch. i
Stone-quarry le, Rdngmku vau
Packakariki Deviation
East Coast Main Trunk-—
Paeroa—Pokeno
Waihi Kastwards
Tauranga Wstwards
Tauranga Mastwards
Mount Branch
Gisborne-Motu
Gisborne~Wairoa
Wairoa—~Gisborne
Wairoa—Napicr
Napier-Wairoa .
Waikokopu Branch
Mount Egmont Branch
Opunake Branch ..
Stratford - Main Trunk—
Kast End ..
West End .
Featherston-Mar tmborough ..
South Island Main Trunk
Midland Railway—
Nelson End
Reefton End
Otira-Bealey
Broken River - Bealey
Westport-Inangahua
Greymouth ~ Point Elizabe tln
Culverden-Waiau ..
Waimate Branch Extension .,
Otago Central . ..
Balclutha - Tuapeka Mouth .,
Winton — Heddon Bush .
Orcpuki- Waiau Extension ..
Lawrence—Roxburgh
Land Claims, &ec. .. ..
Surveys, New Lines of Railway
Permanent-way Materials

L

Total Vote, Railway-construction

Additions to Open Lines
Public Buildings—
General .
Courthouses . .
Prisons .
Police-stations
Postal and Telegr: (LI)h .
Agricultural .. ..
Mental Hosplla]s
Hospitals and Charitable Institutions
School Buildings ..
Worlers’ Dwolllngs
Lighthouses, Harbour-works, d.nd Hurbour (l(‘I(IIC( —
nghthousc% ..
Harbour-works
Harbour-defences ..
Tourist and Health Resorts
Immigration
Construction and Maintenanco of Roads, Br 1dgos and
other Public Works—
Roads, &c. ..
Road and other Woxks on Goldfields and Mlneral
Lands
Development of Mining ..
Telegraph Extension
Contingent Defence
Lands Improvement—
Improved-farm Settlements
Lands, Miscellaneous . .
Irrigation and Water-supply
Plant, Material, and Stores ..
Unauthorized—Scrvices not pwwded for ..

T otal Pubhc Works Fund

‘ pﬁ%}t’:gl‘l Expenditure. ' Credits. ENeb tixpenditure,
£ £ s. d. £ s d £ s. d.
145,184| 144,842 15 0 23,407 18 7,121,434 16 5
10,000| 15,964 15 10 7114 7 15,893 1 3
25,000/ 33,408 13 7! 58 0 1) 33,350 13 6
5,000 .. R ..
50,0000 51,753 5 1 65 10 2| 51,687 14 11
20,000 8,814 7 5 .. 8,814 7 5
30,0000 58,858 19 7) 1,642 15 7| 57,316 4 O
20,0001 35,345 1t 3! 3,610 17 7| 31,734 13 &
10,000 9,371 7 ¢ .. 9,371 7 6
2(),0()0§ 22,813 3 4 212 1 71 22,601 1 9
5,000 1,46 9 7 117 10, 1,544 11 9
5,000 51 11 6! .. 51 11 6
1,000 9 6 7 90 6 7
100 6 0 0 6 0 0
100
1,000
5,000 . ‘ .. ..
25,0000 13,820 5 G 418 L1} 13,815 6 7
20,000, 6,691 7 0 2 6 3 6,680 0 9
60,0000 76,887 4 5 13,068 2 4 63,819 2 1
1,000 4,704 3 6 4,704 3 G
1,000 47 15 5 .. 47 15 5
20,000 13,858 15 0, 2,188 0 9 11,670 14 3
20,000 5,652 14 3 55 16 6 5,596 17 9
5,000 . ! ..
30,000 26,199 13 4 601 17 8| 25 r97 15 8
20,000 1,774 17 4‘ .. ].774 17 4
1,000 .. .. ..
20,000, 10,807 9 3} 416 6 8 10,481 2 7
30,0000 39,157 8 9 452 4 4] 37,706 4 5
20,0001 4,725 10 11 1,007 0 10 13,718 10 1
4,000 .. ’ .. .
15,000 215 15 7 83 0 ¢ 132 16 7
6,500 2719 5 110 0 26 9 5
5,000 .. .. ..
50,000 65,727 11 6] 2,156 5 4| 63,571 6 2
1,000 4 1 6 .. 4 1 6
100 910 7 7971 2 3 0
10,000 197 5 0 .. 197 5 0
5,000 7,958 14 0] 1,147 15 9 6,810 I8 3
5,000 1,843 15 5 8 8 9 1,835 6 8
10,000 23,067 11 11| 4,136 19 1] 18,930 12 10
6,000
8,000 .. .. ..
5,000 1,466 19 9 2112 10 1,445 6 11
8,001 .. ..
1,200 1 4 ¢ .. i 4 6
5,000 964 13 10 211 5 4 753 8 6
100,000 66,675 10 2 143 8 9 66,5632 1 5
725, 0()0 l
(»00 0()0 620,602 9 l| 32,277 5 1‘ H88,325 4 0
250,0()( 160,565 16 2 242 9 ()1 160,323 7 2
|
70,00G] 64,234 15 6 27 13 .‘4‘ 64,207 1 10
7,500 868 0 0 .. 868 0 0
25,000 21,020 7 4 47 17 0] 20,981 10 4
25,5500 24,945 12 ) 1 4 9 24,944 7 4
194,910 66,717 13 2 174 11 6] 66,543 1 &
16,1060 10,806 14 9 3,679 16 8 7,226 18 )
45,000 18,279 7 9 2 02 9 18,276 15 0
(4,450 44,032 2 5 A8 3 7| 43,973 18 10
250,000" 196,138 0 2 638 8 2/195,499 12 0©
|5u,<|m“' 26,682 11 2 9 0 0] 26,673 11 2
3, 314! 259 9 5 6 4 3 253 5 2
H» \)4 3,250 16 2 6 8 2 3,244 N 0
8,000 .. .. ..
.'5('5,000 6,198 9 4 10 6,193 19 4
25,047 79,652 6 542,212 19 5/Cr.62,560 13 0
626,335] 402,834 5 11) 26,737 14 11| 376,086 11 0
10,7500 12,465 9 ¢ 12,465 9 2
2,000 1,616 8 0O 442 8 2 1,172 19 10
J00,000] 319,528 13 1] 70,149 16 10] 249,378 16 3
15,0000 10,439 16 4 252 19 4| 10,186 17 0
450 42 0 o 142 J0 5/ Cr. 0 10 5
8,047 2,064 19 0 o 2,964 19 0
25,000 85,655 16 6| 1,54l O & 34,114 15 10
12000000 101,513 2 30 53,831 1 2] 47,682 | |
15,720 2 () 15,477 12 6 242 9 6
-,392 085 18 21371,372 6 72,020,713 1L 7
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APPENDIX B.

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

The ENcINBER-IN-CHIEF to the Hon. MinisTer or PusrLic Works.
Sir,—

I have the honour to submit the following report upon the various works under my control
completed and in progress throughout the Dominion during the period from the 1st July, 1919, to
the 30th June, 1920.

Although it 1s now nearly two years since the war closed, matters throughout the world have not
reverted to pre-war conditions at anything like the speed it was anticipated before the close of
hostilities.  This, coupled with the heavy mmtdhty amongst the able-bodied men of the Dominion,
has resulted in the Department still having great dlﬁ’iculm in carrying on works vigorously. The
immense amount of development work and new construction being carried out by private enterprise
still further imited the supply of labour. However, arrangements h we been made to house the men
and, in general, improve conditions in connection with public works, and it is hoped this will zesult in
the l)(‘[)rlﬂlll(‘l]t being able to man its works more satisfactorily.

The universal mﬂd‘mon of prices has been the cause of very much inereased costs ol all works.

RAILWAYS.
ABSTRACT.

The following table shows the expenditure on Giovernment railways in New Zealand up to
the 3151; M&rch 1920 —

Total ! M .
11 g
Name of Railway. I I{-‘aeillqv%gil %fl. / Ofx())e;‘_ . LXpe;l(;htune

| MSectien. | Traffic. | 3ist March, 1920,

M. ch. M. ch. £
Kaihu Valley .. .. . . .. 24 30 19 58 121,803
Otiria~Ngapuhi . .. .. .. . .. 45 25 16 25 125,771
Opua Wharf - Onera.hl .. . ‘. o .. 58 6 58 6 523,636
Whangarei-Waiotira .. 19 79 .. 291,615
North Auckland Main T runk Ra!lway (from Helemvﬂle) .. 85 22 47 77 1,147,851
Helensville - Te Awamutu, with Branches . .. 163 48 150 39 2,637,546
Frankton Junction - 'I‘hameq with Branches .. .. .. 127 35 87 20 634,605
Thames Valley — Rotorna. .. .. .. .. ! 69 33 69 33 373,057
Tauranga-Opotiki, with Branches .. .. .. .. 138 27 .. 478,723
Gisborne-Opotiki .. .. .. .. .. 98 45 49 32 623,330
Napier-Gishorne .. . .. .. 230 64 ‘. 286,160

Wellington — Napicr and Palmerston North (including Te Aro !

Extensmn and Greytown and Martinb.rough Branches) .. 249 44 238 192 ‘ 2,580,246
Wellington-Waitara, with Branches .. .. .. .. 350 11 285 59 2,738,663
Stratford—Okahukura o 112 47 42 26 | 976,646
North Island Main Trunk (Marton Te Aw‘mmutu) mcluding : ;

Raetihi Branch and Waipa Gravel-acoess Branch .. .. 225 79 218 39 ‘ 2,838,652
Picton-Waipara (South Island Main Trunk Rallwa,y)

Picton southwards . .. .. 02 48 56 6 ‘ 654,372

Waipara northwards . . .. .. .. 90 45 44 14 373,877
Nelson-Greymouth .. .. .. .. .. .. 170 0 118 6 565,515
Greymouth-Arthuar's Pa 5. .. 49 78 49 78 1,071,154
Rolleston — Arthur's Pa-s (moludmg Whltecuﬁs Bra.nch) .. 92 59 84 45 | 840,743
Westport-Ngakawau .- .. 19 56 19 56 | 188,009
Westport - Ngakawau Extension to Mokihinui* . .. 712 712
Mokihinui Colliery Tinet .. .. .. .. . 369 369 ..
Westport-Inangahua . .. .. .. .. 26 0 5 T4 | 152,820
Nga.here Blackball .. . o . . 3 40 3 40 147,532

Greymouth-Rewanui and Branches .. .. . o 8 70 870 | 255,973
Gleymouth Waitaha . V. .. .. .. 50 32 38 68 | 339,048
Hurunui-Waitaki, with Bra.nc]nes ‘ 459 34 | 413 70 ‘ 2,630,435
Canterbury Interior Main Lme~—0xf01d lemul\a i 83 0 11 44 59,934
Waitaki-Bluff, with Branches .. .. . 600 21 546 12 | 4,968,260
Otago Central . . . . 182 51 134 78 1,404,067
Invercargill- ngston with Ma.uuoa.] ranch .. .. 117 4 97 44 | 386,456
Forest Hill Ra.ll\va.y—Wmton Hedgehope* 12 40 12 40 22,984
Western Railways 94 8 ‘ 70 31 1 337,784
Preliminary surveys . . .. e .. . 41,652
Miscellancous .. . .. L . ‘ . ‘ 10,337
Stoeck of permanent- way on hu,nd .. .. Lo i ’ 75,888
Rolling-stock . . .. .. .. . ‘ .. 6,848,285

Total i .. . . o ‘ 4,158 52 ‘ 3,006 3 ‘ §87,752,229

'

* 'he funds tor this extension-—uainely, £35,501 2s. 1ld.—were provided by the Westport Harbour Board,

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

1 The expenditure on this line as a tranmway was made by the Lands Departinent.

anludes expenditure on railways under Hutt Road and Railway Iuproveuent, Lailway Improvement Authorization Act,
and Railway Improvement Authorization Act 1914 Accounts.
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AnsTrACT—Ccontinued.

Total . ' | o) itur
Name of Railway } II{e_xl]gbh of Olpel;rfor ‘ prex;gxtme
v ailway or | Traffic. .
| Boobion [ ratie ‘, 318t March, 1920,
- B} _ - : e - -
PROVINCIAL GOVERNMENT T/INES, KTC. i M. ch. M. ch. £
Canterbury (lengths included above) .. .. .. .. ‘ 731,759
Otago and Southland . . .. .. .. 372,522
Gisborne to Ormond Tmmwu,\ .. . : .. 4,975
Midland Railway, valuation of works constructed by company j . \ .. 683,460
i [ -
Grand total | 4,158 52 3,006 3 . 89,544,045

!

A t‘]g[)gcludes value for £150, O()O pmd to debeuture holders under the Mldla.nd Ra.llwa,y l’otmons Settlemenﬁ Act Amendmout
<

Kamnu Varney Ramway EXTENSION,
(19 m. 17 ¢l to 23 m. 71 ch. ; length, 4 miles H4 chains.)

Good progress has been made on this railway, and the formation is complete with the exception
of a few small cattings which will shortly be finished. Flood damage which oceurred during the winter
months has been repaired. Three temporary bridges have been erected pending the building of
permanent structures. Rails have been laid from 19 m. 40 ¢h. to 21 m., and all the permanent-way
material is on the site ; ballast has been run out to 21 m., and the first, Lift of ballasting comple el
from 19 m. 17 ¢h. to 20 m. 70 ¢h. It is anticipated that with favourable weather the ballastmg will
be completed about April next.

Nowrrn Aveoknanp Main Trounk RaiLwav.

Ngapuhi Novthwards- Okaihan Section (16 m. 25 ¢h. to 24 m. 45 ch.; length, & miles 20 chains).--
The formation of this section is practically complete. At 19 m. 68 ch. a large cutting was excavated ;
al 191, 53 ch. a difficult bank was completed ; and at 24 m. 27 ¢h. the Okaihau station-yard was
formed, though bad slips which occurred on the upper side will not be rermoved until the summer
months, A]th()ut)h the prodigious slips experienced on other lines have not been met with on this
section, those which have taken place have greatly increased the ratio of work done to that originally
estimated. Rails have been laid to 19 m. 50 ch., and a 40 Ib. track from 19 m. 50 ¢h. across a bad
bank to 19 m. 60 ch. It is estimated that in three or four months the platelaying will be completed
to Okaihau. A platelayer’s cottage was erected at Kaikohe. In order to obtain broken stone ballast,
which is necessary owing to the dlﬁiculty in running scoria ballast over the open railways, a quarry
ol good basalt rock was opened up on the Utakura %trmm necessitating the laying-down of a branch
line, the formation of which has been completed.  The laymg of a 40 1h. track from the main line at
21 m. 36 ch. to the quarry has been commenced.  Up-to-date plant—i.e., steam-driven stone crushing
and screening plant, air-drills, steam-navvy, &c.- has been made use of on this line, and very s catis
factory progress has been made.

Okoro Section (24 m. 45 ch. to 34 m. 18 ch.; length, 9 miles 53 chains)— Owing to the shortage
of labour, progress on the formation work on this section has been delayed, and the rate of progress
is not what was hoped earlier in the year. Formation bas been completed from 24 m. 45 ch. to 24 m.
79 (jh, and from 24 m. 79 c¢h. to 27m. The earthworks arc about one-thitd completed. Twelve
cuttings between 25 m. and 27 m. were in hand, but owing to insufficicney of Iabour only two could be
manned. Slips which oceurred in the cuttings have all been renoved. A deviation of the Okaihau-
Rangiahua Road, 63 chaing in length, had to be fenced, formed, metalled, and blinded with quarry-
chips, while 3 miles of fencing were erected along the railway reserves. Unfavourable weather con-
ditions have retarded progress during the last three months, but in the circumstances the greatest
possible amount of work has been carried out.

WaaNGAREL BrancH Raiuway.

Oaldeigh Section (0 m. to Twm. 60 ch.; length, 7 miles 60 chains).— A length of 5 miles 23 chains
of this section was maintained and worked by the Public Works Department up till the end of the
financial year, when it was handed over to the Railway Department. From 5 m. 23 ch. to T m. 60 ch.

carthworks have been n progress throughout the year, while formation to 5 ni. 72 ch. has been
(‘Oluplct(‘d, and thence to 7 m. 60 ¢l two- tlurd.s wmph-led Up-to-date plant has been utilized and the
cutting at 6 m. 20 ch. is well advanced, leaving one other cutting at 7. 15¢h. 1t is hoped to
mmplet« formation of this section i about imn‘ months’ time if cncum.stanu'.s are {avourable. At
5m. 74 ch. a concrete subway was ncoessary to carry a private tramway under the rail. A plate-
layer’s cottage (conerete) is being crected at Oakleigh station-yard.

Tawraroa Section (7T m. 60 ch. to 15 m.; length, 7 miles 20 chains).— Karthwork on this section
hag been completed with the exception of clearing slips and lifting subsiding banks. The approach
roads to the station were metalled during the year, and ballasting is now practically complete.  An
overbridge was erccted at 11 m. 45 ch. T}ns section was m(mmtaln(d during the year for goods and
material to Waiotira Junction and the North Auckland Main Trunk line. The Tauraroa quarry has
been worked during the year, but considerable delays have been occasioned owing to the necessity of
utilizing the services of the ¢uarrymen to clear slips oceurring on the line before stone could be trans-
ported to the places required. About forty workmen’s huts bave been erected on this and the
Waiotira Section, and u dining-room has been erected for the use of the men employed near the
ballast-quarry.



23 D.—1.

Waiotira Section (15w, to junction at Waiotira with the North Auckland Main Trunk Railway
at 19 m. 75 ch. ; length, 4 miles 75 chaing).-With the exception of one cutting at 16 m. 60 c¢h. and six
culverts, the formation of this section has been completed, A temporary line has been laid around
this cutting which will be taken out later with a steam-shovel. A large number of slips occurred on
this section, and 36,000 cubic yards were cleared up till February last. Traffic can be maintained
to Waiotira, but a large quantity ol carth remains to be shifted in order to make the cuttings safe.
The subsidence of the banlks, particularly at 17 . 10 ¢h., caused a great deal of trouble. Temporary
lines were laid round five bad slips in cutfings, but with the exception of one at 19 m. 75 ch. these
lines are not now required. Rails are laid to Waiotira Junction, but 50 ch. of this length is only 40-1h.
track. 'The bottom lift of ballast has been laid except for 30 ch., while the second lift is complete to
16 m. 55 ch., and in bad places extra ballast has been laid. Goods traffic is being run to Waiotira
Junction.  The piers on the Waiotira Bridge at 17m. 74 ch. have been completed and temporary
stringers erected,  There remains to be done 14 miles of fencing.

Warru Branca RaiLwav.

Ruakaka Section (0 m. to 9 m. 20 ch.; length, 9 miles 20 chains).—Formation on this section is
well forward. On th» first two miles, consisting of banks across mud-flats, practically no work was
done, as it will be more economical to work this length from borrow-pits when a steam-navvy and
locomotive are available. From 2m. 5c¢h. to 8 m. 40 ch. formation is nearing completion, and 42
miles of this distance has, with the exception of culverting, heen fully completed. Seventeen plough
and scooping teams, supplied by local settlers, were working on this section during the summer, and
good work was done. Thirty-one earthenwarc-pipe culverts were laid, as also one concrete-pipe
culvert. A 1i-mile deviation (from 3 m. 20 ch. to 4 m. 40 ch.) of the Main North Road was carried
out.

Waipu Section (9 m. 20 ch. to 16 m., approximately).—No work was done on this seetion during
the financial year.

Norta Avcknanp Maiy TrRunk RarLway.

Maungaturoto Section (83 m. 75 ch. to 88 m. 21 ch.: length, 4 miles 26 chains).—This section
was completed and handed over to the Working Railways Department since the 31st March, 1920.
The telephone-line was improved, general maintenance carried out, and a considerable amount of
reballasting and cleaning-up work done preparatory to handing over to the Working Railways
Department. '

Paparoa Section (88 m. 21 ch. to 92 m. 6 ch.; length, 3 miles 65 chains).—A private overbridge
at 89 m. 61 ch. was crected, and a considerable amount of cleaning-up of water-tables, culvert inlets
and outlets, &c., was carried out, as also the usual ballasting for topping up. Constant repairs to the
bank at 89 m. 72 ch. owing to slices sliding out from the upper side were required. The cattle-stops
at Huarau station-yard (north end) were completed in addition to the stock-paddock and race leading
thereto. Portion of this section to 90m. 30 ch. was handed over to the Working Railways Depart-
ment since the end of the financial year. The embankment at 91 m. 30 ch., which shows no sign of
stability ; the Huarau Tunnel, which still requires 1-9 chains concreting to link up the ends; and
Paparoa station-yard, where considerable excavation will be necessary before the yard can be deemed
ready for structures, are still incomplete.  The spreading and sinking of the bank at 91 m. 30 ch. renders
it unsafe to carry a locomotive, and little in the way of permanent improvement can be done until
completion of the Huaran Tunnel. At the south end of the Huarau Tunnel fair progress was made
between June and September, at which latter time the prevailing treacherous swelling material gave
place to a belt of rock requiring blasting, thus enabling the invert to be dispensed with. At both ends,
however, soft country generally prevailed, and the progress ol finished work seldom exceeded 20 ft.
per month at either end. At the north end progress rarely averaged more than 10 ft. per month, the
ordinary difficultics due to bad ground being accentuated by coal and cement shortages, and also the
strike of workmen, which continued for about one month. The incomplete portion between the two
ends of complete work is 1-9 chains:

Paparoa Station-yard.—Heavy excavation in this yard is complete save for further requirements
for additional trucks, but a considerabie amount of trimming, &e., remains to be done  Three plate-
layers’ cottages have been erected and are practically complete,

Mareretu Section (92 m. 6 ch. to 96 m. 45 ch. ; length, 4 miles 39 chains).—Although considerable
work has been done on this section, progress has been hampered by the heavy slips from 93 m.
onwards. Owing to the somewhat disagreeable nature of the work great difficulty has been
experienced in retaining workmen. The largest cutting completed is at 92m. 22ch., though at this
point, as elsewhere, a very considerable amount of extra material had to be shifted.  With the cutting
at 92 m. 48 ch. and embankment at 92 m. 57 ch. fair progress is recorded, but much extra work is being
caused at the 92 m. 32 ch. and 72 ch. cuttings. Between 93 m. and the end of the section three
stream-diverts have been excavated. Irom 94 m. 36 ch. to 95 m. 30 ch. fencing on both sides of the
line has been erected.

Waikiekie Section (96 m. 45 ch. to 107 m. 28 ch. ; length, 9 miles 55 chains).—During this year
work has extended from the south end of the Mareretu Tuannel, at 102 m. 25 ch., to Walotira Junction
Station, at 107 m. 28 ch., but owing to the serious shortage of labour the length has been only half-
manned. Formation between 102 m. 40 ch. and 105 m. 20 ch. is about half-completed. From 105 m.
30 ch. to 107 m. 20 ch. formation is practically completed except for two banks which have been
trestled. A steam-shovel has been utilized on formation-work between tunnels and on cuttings. One
large cutting at 103 m. will be taken out with the steam-shovel. The two tunnels are the most
important works on the section, and both of them were in hand for about four months, but, as a result
of insufficient skilled labour, work on the Mareretu Tunnel had to he discontinued, The ground in



D.—1. 24

the Waikickic Tunnel proved very heavy, but fair progress was heing made when a slip took place and
delayed the work a good deal. A further 8 chains remain incomplete, but owing to the heavy ground
and. shortage of skilled labour this will take about ten months. The Waiotira Stream has been
diverted for 27 chains, and the approach road to Waikickie Station has been formed and is being
metalled.  The road eulvert, &e., metal is being crushed by a stone-crushing plant which has been
creeted af 104 m. 6 ch,, and a tram-line has been laid from this quarry to Waikickic Tunnel.  The
permanent-way has heen laid from Wailotira Station for a distance of 1L miles; though part of this is
in 40 Ib. track ; a siding has been Taid, gravitation water-supply arranged, 85 chains of fencing erected,
and four platelavers’ cottages built.  Near Mareretu Tunnel a sawmill has been erected to cut timber
for eonstruction-work. workmen’s huts, and other temporary buildings. A dining-room, bathhouses,
and about sixty single men’s huts have heen erected.

Kawrtkopuni Section (107 m. 28 eh. to 121 m. 40 ¢h.; length, 14 miles 12 chains). -Owing to the
shortage of suitable labour very little work has been carried out on this section during the year, that
available being utilized on other lines.  The absence of sufficient labour was the cause of abandonment
of work in the Tokatoka Tunnel after the drive had been carried 3} chains despite bad slips at the
tunnel-mouth.  The formation of the line between Walotira Station (107 m. 28 c¢h.) and the tunnel
(108 m. 29 ¢h.) is about one-third completed. A steam-shovel was transferred to this section in
February, and will do all the formation at the tunnel. At 108 m. 19 ch. a 3 ft. circular concrete pipe
was put in, 78 chains of fencing erected, and a service road made from Walotira Junction Station
to 111 m. 40 ¢ch. For the transport to Omana Tunnel of the necessary materials and plant 24 miles
of tramway has been laid.  Formation is well advanced, but the rails have not so far been delivered
Nineteen workmen’s huts were erected on this section,

Watukvu Brancn RAILwAY.
(4 m. 20 ch. to 12 m. 15 ch. ; length, 7 miles 75 chains).

Glenbrook Section.—The completed line between Patumahoe and Mauku Stations has been main-
tained in good order and the weekly goods service sustained.  The triple 12 ft. culvert at Mauku has
been completed, as also the bank at 5m. 49 ch. and the approach cutting. A contract has been
entered into for the crection of station building at Glenbrook.  Platelaying from Mauku Station has
been commenced, and rails have been laid to 7 m, 2 ch.  As a locomotive is now available, ballasting
will be at onee put in hand.

Wasuku Section.-~The double 10 ft. culvert at 8 m. 78 ch., the 4 [t. culvert at 10 m. 28 ¢h., and the
10 ft. culvert at 11 m. 39 ch., have all been completed.  Banks at 8 m. 78 ¢h. and 10 m. 28 ¢h., together
with cuttings at 10 m., 10 m. 38 ¢h., 11 m. 20 ¢h., and 11 m. 50 ch., have been completed, and Waiuku
station-yard and approach roads are now formed to full width. The bank at 11 m. 40 ch. is nearing
completion, while the overbridge and approaches at 10 m. 385 ch. and private crossing at 10 m. 21 ch.
have been completed. Approaches to the overbridge at 10m. 74 ch. have been formed as far as
possible without unduly interfering with the traffic, and the road deviation and crossing at 11 m. 66 ch.
are nearly completed.,

Huntry-Awaroa Ratnway.
(7 m. 20 ch. to 10 m. ; length, 2 miles 60 chains.)

Work on thig line was recommenced in December last.  Karthworks are in progress from between
7m. 20 ¢h. and 7 m. 70 ch., and several culverts have been completed. A stream-diversion to the
right of 7 m. 50 ch. has also been completed.  The line has been permanently pegged to 8 m. 70 ¢h.
and a trial line completed to 10 m.  This work has been delayed owing to the shortage of timber and
cement, while the quality of labour offering has been a contributory factor.

WaArkokowatr Brancr RalLway.

Trial surveys have been made, and surveys are now in hand for location of mine-sidings. Per-
manent pegging is proceeding.

IasT Coast Main TRUNK RarLway.

Waiki Bastwards--Athenree Section (0 m. to 8 m. 68 ch.; length, 8 miles 68 chains).-—The bank
from 7 m. 25 ch. to Tm. 40 ch. has been widened. The Athenree station-vard was fermed, and the
main-road deviation and approach road to passenger-platform have been completed. The formation
of the goods-shed road is in hand and well forward. A number of cuttings have been completed, and
that at 9 m. 446 ch. will be finished in a very short time.  Five concrete culverts have been put in,
the metal for concrete having been obtained from the quarry at 8 mi. 20 ¢h. The concrete piers of the
Waimata Stream bridge have been erccted.

Katekati Section (8 m. 68 ch. onwards).-——Work was commenced in September, 1919, and light
formation and cuttings at 10 m. 18ch. and 10 m. 77 ch. have been completed. A 2 ft. circular
concrete pipe has been laid at 10 m. 44-12 ch. A land-plan survey from 5m. 40 ch. to 12 m. was
made.

Tanranga Westwards —Tavwranga Section (36 m. to 41 m. b ch.; length, 5 miles 5 chains).-—Work
on this section was commenced in March, 1919, one cutting having been opened up in that month.  Since
then one cutting at 37 m. 13 ch. has been opened up and completed to 37 m. L1 ch., one at 37 m. 37 ch.
completed to 37 m. 40 ch., one at 37 m. 43 ch. completed to 37 m. 40-8 ch. ; those at 44 ch. and 465 ch.
have also been completed, as haveithose at 38 m. 44 ch. to 38 m. 34:30 ch. and 38 m. 61 ch. to 38 m.
5840 ch. Seven side drains have been dug ; fencing has been erected from 37 m. b ch. to 38 m. 70 ch,
and from 37 m. 50 ch. to 38 m. 70 ¢h. Two temporary private crossings have been provided.



mction of Whaneares ond Wapn Beanels Railwes




ANTESINEN

mon b



FART COAST MAIN TRUNK RATLWAY.

Looking anto T Poke Quariy reost RipGe Anovis, Sttowine WoRKINGS AND STRICTING.

Atr-pipe line on extreme leflt,

2

'MARION SHOVEL=HODELZH

SHOVEL

SADY TO SHIFT FORWARD.

SPRIEADER-UVLOUGH STARTING.



FANT COAST MAIN TRUNK BRATLWAY.

NPHEADER PLOUGE FENISTY,

e W R
S B

Loerrine powy Nibis axn Doogs, PINLOADRE FININIED,



NAPHSR W ATRO U RATEW WY

e 7 N aesnoven A Wors, Hivorransvn Ocveny, Narvien,

Py N D snanpreN .



1.

WATHOU OHINEMURD RIVERS IMPROVEMENT

Divewn Dreode (BUier iy New Zieanann) workina AT Rorokont Swanre Draivacs, Near PARROA.

sucrrox Dreocr 7 Wannor, Disenarar rros Pores ronyviNG Sror BaNa.



MANUTTEERTIRTEY VLN A

DERA CEA DI TRERIGATTION SO EME

e TrpreaTioN







25 D.—1.

Tavranga Eastwards— Matopihi Scoticn (41 m. 5 ch. to 45 m.; length, 3 miles 75 chains)~ Little
work was done on this section until May, when sinking of eylinders at pier ¥ of the Tauranga Bridge
was completed.  Later eylinders at pier F were commenced, and other oylinders up to and including
K were put in hand and are now well advanced.  Work on eylinders at pier L has been started, and
concreting and reinforcing commenced, but the shortage of suitable lahour has caused difficulty in this
direction.

Mount Branch (O0m.to4m. 7ch.; length, 4 miles 7 chains).—Ordinary maintenance has been
carried out on this scction and a very satisfactory goods and passenger serviee is in operation. The
old workshops were destroyed by fire in June, 1919, but erection of the new shops was immediately
put in hand and the work is now almost complete. A good proportion of the new machinery has been
delivered and erected, and further plant is on order. Ironwork for nine different bridges has been
manufactured, as also that for fourteen tip trucks and a travelling crane,

Te Puke Section (45 m. to 54m. ; length, 9 miles).— Ordinary maintenance has been carried out
during the year.

DPaengaroa, Pongakawa, Otamaralar, and Matata Seetions (54 m. to 79 m. 16 ¢h. ; length, 25 miles
16 chains)—On these sections the usual maintenance work incidental to traffic-working has been
carried out, whilst the time-table now in force has met with great public approval. Between
Otamarakau and Matata some of the bridges are of a temporary nature and ballasting is incomplete.

Rangitaild Section (19 m. 16 ch. to 87 m. 71 ch.; length, 8 miles 55 chains).--Platelaying was
commenced in June, but progress has been slow as formation had first to be completed. Rails are
laid to 84 m. 47 ¢h. The bank on the Rangitaiki Swamp has been built to a low level, and is being
raised to its correct level by material obtained from a borrow-pit at Awakaponga by means of a
steam-shovel, the output of which has averaged so far 280 cubic yards per day.

Awaliry Section (87 m. 71 ¢h. to 96 m.; length, 8 miles 9 chaing)—From 87 m. 71 ch. onwards
carthworks and fencing are in progress. A length of 5m. 40 ch. of service road was completed to
the foot of the saddle at 97 m.

General : At the Te Puke Quarry the shortage of locomotives precluded more extensive work,
but 12,200 yards of metal was distributed to local bodies.

Guisborne—Napier (North End).

Ngatapa Section (0 m. to 10 m. 29 ch.; length, 11 miles 18 chains).— Ordinary maintenance has
been carried out, and the traffic over the section includes passenger and goods trains. A number of
banks have been widened. Ballast-crushing has been intermittently carried on at the Repongaere
quarry, from which 614 tons of pulverized agricultural lime has been supplied to farmers.

Waikura Section (10 m. 29 ch. onwards).--The centre-line between 11 m. 64 ch. and 13 m. 64 ch.
was repegged and levelled and cross-sectioned, access roads near 13 m. 30 ch. were re-formed, and
earthworks at various points commenced. On this line, too, difficulty has been experienced owing
to the inferior quality of the labour offering.

Frasertown Section (0 m. onwards).—The work on this section was put in hand in September,
1919. The fencing of the first 1§ miles, in addition to that for a length of 1T m. 15 ch. on the right-
hand side of the deviation, is practically completed. A number of temporary buildings have been
erected. Progress had been hindered by the shortage of cement and, in the early part of the work,
scarcity of labour. '

Warkokopu Bronch—Nuhaka Section (0 m. to 1Tm. 12c¢h.; length, 17 miles 12 chains).—In
March last co-operative contracts were let for works from 8 m. 30 ¢h. Between forty and fifty scoops
have been employed, and formation is now being done between 0 m. and 9 m. and at 14 m. 55 ch.

Gisborne-Napier (South End).

EBskdale Section (0 m. to 10 m, 51 ch.; length, 11 miles 51 chaing).—The line has been cleared,
fenced, and culverted for a considerable length. Fair progress has been made during the year, and
between 1 m. 69 ch. and 6 m. 20 ch. formation 1s almost ready for platelaying. Hrom 8 m. 69 ch.to 10 m.
38 ch. a new bank has been constructed and a considerable amount of widening done. Fifty work-
men’s huts and three cookhouses have been erected, and a platelayer’s concrete cottage is under

construction.
Tutira Section (10 m. 51 ch. onwards).—The line has been cleared for its whole length, and 70 chains

of fencing on both sides of the railway has been erected. Earthworks are being vigorously proceeded
with and the permanent survey is now up to 14 m.

StrATFORD — MaIN Trunk Rarrnwav.
West End.

Tahora Section (42 m. 26 cbh. to 47 m. 40 ch.; length, 5 miles 14 chains).—Good progress has
been made during the year, and the track has been extended into the Tahora yard. A passenger-
and goods train service operated on this section. connecting with the Railway Department’s service
at Kohuratahi. The Tahora station-yard work received a great amount of attention and is very
well advanced. Bridges at 47 m. 22-50 ch., 49 m. 1 ch., 47 m. 10 ch. have been completed, and a
large amount of culvert, fencing, &e., work has been carried out.

Raekohua Section (47 m. 40 ch. onwards).—Work on this section has been principally confined
to service and main-road formation and railway formation to 47m. 63¢h. 3 m. 25 ch. of telephone-
wire was erected, fencing completed, and at 49 m. 16 ¢h. a bridge construeted. A deposit of gravel
near Tangarakau River crossing has been prospected, and indications are very good. A trial survey
was made of the Haco length (50 m. 60 ch. to 57 m.).

4—D. 1.
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Matiere Section (0 m. to 10 m. 21 ¢h. ; length, 10 miles 21 chains).— Owing to the lack of suitable
labour, work on this section was concentrated on the tunnels. Of the total length of this tunnel
(76 chains) only 7 chains remain incomplete.  Fxcavation of the tunnels at 4 m. 68 ch. and 6 m. 10 ch.
has heen completed, and the brick lining bas been commenced.  The tunnel at 7 m. 55 ch. is now
complete and lined.  Formation on this section is practically complete.

Ohura Section (10 m. 21 ch. to 19 m. 70 ¢h.). - Permanent survey has been completed and land-
plan survey is in hand. About 14 miles of formation has been carried out.

Orunake Brancu Ramwway.

Kapuni Section (0 m. 6 ch. to 7m.; length, 6 miles 74 chains).~- Barthwork has been completed
with the exception of a small block at | m. 22 ¢h., whicl will form the approach to the road over-
bridge. Good progress has been made with the Waingongoro Bridge, but work on the Kapuni Bridge
at 4 m. 69 ch. had to be discontinued owing to there being an insufficient amount of labour offering.

Awrow Section (Tm. to 12m.; length, b miles)- Cuttings (less batters) and banks have been
completed to Rowan Road, 8m. 29 ¢ch. From 8 m. 64 ch. to 9 m. the formation has been almost
completed. At 9 m. 50 ch. the cutting has been completed and adjacent bank formed to 9 m. 44 ch.
1,100 yards of formation at Mangawhero station-yard has been excavated. A number of culverts
have been laid, but shortage of cement has hindered operations.

Moturoa—Opunake : Two deviations from Moturoa-Opunake line to give direct access to New
Plymouth Breakwater were surveyed and plans have been prepared.

Manaia Branch (Kapuni to Manaia) (0 m. to 5m. 49 ch.).—-One cottage has been and one is being
removed. Shallow earthwork has been completed between 17 ch. and 64 ch. except batters in cuttings.
Light formation was carricd out between §m. 24 ¢h, and Tm. 62c¢h. Between 2 m. 22 ch. and
2m. 676 ch. formation is complete. From 3 m. 64 ch. to 4 m. 24 ch. and from 4 m. 30 ¢h. to 4 m. 65 ch.
formation is practically complete. KForty double huts have been erected and a number of old huts
repaired.

SouvtH Ispanp Main Tronk Rammwav.

Kekerangu Section (56 m. 6 ch. to 63 m. 6 ch. : length, 7 miles). No work has been done on this
section during the past year.

Mibranp Rammway.
Nelson-Westland (North End).

Kawatire Section (59 m. 17 c¢h. to 63 ni. 8 ¢h.; length, 3 miles 7 chains).— Work on this section
was suspended during the war, but has been recommenced. To date preparatory work only has been
carried out.

Arthur’s Pass Tunnel.

Otira End.—The progress of the enlargement and lining has been impeded by the nature of the
ground worked. During the year 783 shifts were worked, the average number of men per shift being
23-75, as compared with 670 shifts of an average of 18-4 men for the preceding year.

Bealey End.—During the year 572 shifts were worked, the average number of men per shift being
13-3, as compared with 682 and 12-5 for the previous twelve months.

The completed lining at each end is 19 chains, the total bottom heading driven 5 miles 25-18 chains,
total lining completed 4 miles 5067 chains. Tenders for the electrification of the tunnel have been
invited, and are due on the 7th August next.

GREYMOUTH ~ PoiNT KLiZABETH RaiLway ExXTENSION.

Work was commenced in April last, a contract having been let for bushfelling.  Further contracts
for clearing and formation have since been let, and the work is proceeding satisfactorily.

CULVERDEN-WaAIAU RarnLway.
(Length, 13 miles.)

This section of line was handed over to the Working Railways on 15th December, 1919, for trafic.
Up till this date a daily goods service had been run between the two terminals.

Waimari Branca Ramnway KEXTENSION.
(0 m. to 4 m. 60 ch. ; length, 4 miles 60 chains).

Construction on this line was recommenced ecarly in the New Year alter a lapse of four years.
Good progress has been made with the preliminary work of clearing, and the stream-diversion of
Serpentine Creek has been completed for a length of 8 chains, and the railway-bank has been finished
between 2 m. 27 ch. and 2m. 32 ch. Serpentine station-yard formation (2 m. 50 ch. to 2 m. 64 ch.)

is complete. Progress generally has been somewhat slow owing to the difficulty of procuring suitable
labour.

Oraco CENTRAL Ramnway.

Cromuwell Section (44 m. 52 ¢h. to 57 m. 6 ch.; length, 12 miles 34 chains).— The bridge at 46 m.
22 ch. was completed during the year, and those at 48 m. 38 ¢h. and 48 m. 52 ch. were practically
completed. Owing to subsidence at 47 m. 19-4 ch. the piles of the railway-bridge had to be redriven.
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The piers of the road-bridge are complete at 51 m. 32 ch. A 4-ft.-span bridge at 51 m. 23 ch. was
completed except for end pl wking. A good deal of formation, road-deviation, and grading, &c., was
done, and final 1ift of ballast in (mmwoll station-yard was put down. A plah'la;o r's (o‘rt(w(* was
erected and the station painted. The construction-works on this section were greatly delayed as the
result of a thunderstorm in January last, but all slips have been u-nmwd, and a regular passenger-
train service has been maintained to connect with the Railway Department’s train at C l\ﬂ(

ROADS, BRIDGES, ETC.

Owing to the increased rates of wages now being paid and the high price of materials, roadworks
carried out by the Department have absorbed a greater proportionate amount then pravmusly, but
the quality of work is of the usual high standard. Some of the principal works put in hand are :

WHANGAREL

Kaingarow-Mangonui.- -76 chains were cleared or repaired. The County Council are tar-sealing
portions of this road.

Awanui-Mangonur.—-108 ft. of culverts were put into position and covered. 16 chains were
widened to dray width. This through road from Awanui to Mavgonui is considerably shorter than
that via Peria.

Awarnui-Mangatiti via Otwru Block. -84 chains were widened to dray width, 70 chains cleared,
and 254 lineal foet of culverts placed in position and covered.

Oruru — Fern Flat — Mangamuka.—5H8 chaing of bush were felled and cleared, 269 chains widened
to dray width, and 69 chains new formation completed. This road affords access to a soldier’s section.

Paranui-Otukar.—120 chains of engineering survey was carried out, 111 chains bush felled and
eleared, and 112 chains of new formation completed.

Wuitarare Stream Bridge. ~This bridge, consisting of three 25 ft. spans, was completed during the
year.

Mangamuka ~ Victoria Valley 270 chains were widened and 15 chains of new formation com-
pleted.  Filling, removal of slips, metalling, and culverting were also carried out.

Awakino Valley — Dargaville.~--6 mlles 15 chains of engincering survey was completed, 70 chains
of stumping and clearing carried out, and 470 ft. of culverts pldcvd in position. This road provides
access to a soldier’s settlement.

AUCKLAND,

Warkworth — Mahurangi Heads~—167 chains have been formed to dray width, widened and
culverted.

Mangatangi~Mirande.—6 miles 46 chains of dray-road formation was carried out by the Franklin
County Council.

Mangatangi~Kaiaua.--6 miles 63 chains of dray-road formation was carried out by the Franklin
County Council.

Pokeno-Waitakarurn Road, vie Maranarua.—A commencement has been made with the
re-formation and metalling of 4 miles 42 chains, the work being undertaken by the Whangamarino Road
Board.

W hangamarino River Bridye (Kopulu-Whangamarino Road ) -~—Five 25 ft. spans on driven piles
have been erected, but approaches arc not yet completed.

Hunitly-Pukemiro.—The Raglan County Council has completed the formation and culverting of
I mile 31 chains and metalling of 1 mile 2 chains.

[Tuntly — Rangiriri West.-—4 miles of dray-road formation has been carried out.

Port Waikato ~ Tuakaw Bridge.—T miles of dray-road formation has been completed by the Raglan
County Council.

Waipa River Bridge, Ngawruawahio.—The materials for this bridge have been ordered, and
60,000 ft. of timber is on the site,

Ohoupo — Te Awamutu.—2 niles 40 chains of this road has been metalled.

Waikato River Bridge, Ngaruawahia.—This bridge, consisting of oune 20 ft. and three 122 ft. spans
on reinforced-concrete cylinder piers, was completed, and the formation of approaches is well in hand.

Lichfield — Southern County Bowndary. -6 miles 10 chains have been formed.

Nyatira-Okohiriki—The Matamata County Council has constructed three miles of 14 ft. dray-road.

T'uritea.—This road (4 miles 60 chains) has been widened and re-formed and handed over to the
Waitomo County Couneil.

TAURANGA.

Rotorua — Rotorua County Boundery, via Ngawaro——39 chains of metal was laid and a length of
1 mile 20 chains was metalled in bad places, Widening and pumicing was also put in hand. Near
Te Pu School a deviation was formed and metalled.

Rotorua — Lake Rotoma. 1% miles were re-formed and a small length was widened, the bad points
being cut off.

Rotorua—Paengaroa.—-4 miles were re-formed and widened.

Rotorua — Taupo, vie Waiotapu.—Five bridges on this road were repaired and one redecked ;
14 miles were regraded and 70 chains of deviation formed.

Minden Block.—b miles 56 chains of dray-roads werc formed. A number of smaller bridges were
repaired and painted during the year 1919-20.
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GISBORNE.

Opotelse-Matowar  ( Waiocke-Matawai) —Work done during the year includes 274 chains of
formation, 13 chains widening, 2 miles of dray- road repairs, and 7 miles of 6-ft.-track repairs.

Opotiki-Motu Track. s track, which is 5 miles in length, has been repaired and handed to the
Uounty Council for maintenance,

Opotaki-Motu Road.—Maintenance has been carried out over a length of 24 niles, and [ mile
72 chains of metal has been laid.

Mangupoike Valley—On this road 5} miles of dray-road formation has been completed.

Waroeka Bwer Suspension Bridge (near Oponee).—This bridge has now been crected.

Pakarae River Bridge.—Material has been delivered, and a contract let for the erection.

Waiapu Biver Bridge. --The material for this bridge is practically all on the ground, and a contract
I% in progress.

Narvigr.

Puwrahotangahie Block—A Turther 12 miles 30 chains of dray-road has been formed.

Awa-o-totara Block. =7 miles of dray-road has been formed.

Heru-a-tureia Block.—A total length of 15 miles of engineering survey has been made, and 7 miles
60 chains of dray-road formed.

Dartmoor Bowd. —5 miles 31 ¢iains of dray-road has been formed.

Patangaty Bridge (Tukiukt Rwer ) —This bridge, consisting of twenty-five 52 ft spans, 1s being
carried out by the County Couneil under the control of the Departient, and is well in hand.

Maungaturanga Brigge (Putere Road) ~~Four 25 ft. spans on concrete piers have been completed.

Napier-Wairoa—33 miles of this road has been maintained, 8 miles 40 chains metalled, and a
fursher 2 miles 55 chains is in hand.

Waiari-Mohaka Deviation.~The cngineering survey has now been cowpleted for a length of
13 miles 63 chains.

Napier-Taups —Maintenance of 26 miles has been carried out, 2 miles 15 chains has been formed,
and 4 miles 36 chains metalled.

TAUMARUNUL

Wangunui Rwer Brudge (Lawmarunus).—This bridge, consisting of two 27 It. and five 82 ft. truss
spans, was crected.

Ongarue River Bridge (Owepango Loan Block).—Work has now been completed.

Ohura River Suspension Brulge (Turoto Roat)—This bridge has been rebuilt,

Wanganwi River Road (Right Bank).—About 1 mile of formation and 1 mile of metalling was
carried out.

STRATFORD.

Whakahauw.—A commencement has been made with the widening of 3 miles of this road.

Makino Streain Bridge (Rerekino Road ).—A 100-ft.-span suspension bridge has been erected.

Mangaone Streamn Bridge (Rerelino Road).—A 120-ft.-span suspension bridge has been erected.

Mangaowata Stream Bridge ( Rerelino foad ).—A 120-ft.-span suspension bridge has been completed.

Tongaporutu River Bridge.-—A multiple-cable suspension bridge of one 188 {f. span has been
erected.

Stratford Mountain House Road. —2 miles 69 chaing was traversed and levelled.

WANGANUL

Karioi-Rangiwaea.—5H miles 36 chains of metalling has-been laid by the County Council.

Matwroa-Ruanuir.—The Rangitikei County Council has opened up a ballast-pit.

Kokakorikr.-——4 miles 40 chains was widened, and maintenance of 2 miles of horse-road has been
carried on.

Retaruke River Bridge (Lucey’s).—A suspension bridge of one 120 ft. main and one 30 ft. and one
40 ft. end spans has been erected.

Retaruke Valley.- -1 mile 63 chains of formation wuas practically completed, and 3} miles of
maintenance carried out.

W ELLINGTON.

Waingawa Rwer Bridge, Kaituna.—1his bridge is in course of erection.

Gorge Road.—127 chains of engineering survey was carried ont, 45 chains dray-road constructed,
and 45 chains maintained.

Waikanae — Upper Hutt.-—1 mile 42 chains of dray-road was constructed.

Tiratw Block Roads—195 chains of engineering survey was carried out; 1 mile 24 chains rowd-
line felled and cleared ; 4 miles 36 chains dray-road constructed ; 191 chains road widened. 7 miles
33 chains was metalled, while four bridges were erected.

Manwwatn Gorge Block—138% chains of bridle-track was constructed, 894 chains road widened,
and T miles of bridle-track nmaintained for portion of the year.

Packakartis Hill Road.—170 chains of road was widened and improved, and dangerous parts taken
off ; the road was regraded and fenced.

OreEruk-Warauv Ramwway.

Orawie Section (48 m1. 23 ch. onwards).-~Work on this section was resumed in October last.  The
amount ol labour offering was small, and work was therefore concentrated on completion of culverts,
wiich will enable carthwork to be vigorously proceeded with when nore Jabour is available. A small
amwount ol formation-work was ulso completed,
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IRRIGATION.
Ina VALLEY SCHEME.

Kxtensive dratnage-works were put in hand during the last vear and ordinary maintenance has
been carried out. Tn .l,mlmr\' last & thunderstorm occasioned ddlll(LW‘ but this was quickly repaired,
During the season water was supplied to fifteen settlers in Ida Vlﬂ(‘ and sixteen on Gallowayv Flat.
In connection with the Galloway Flat scheme a survey for the amended main race was completed.

MANUHERIKIA SCHEME.
The work of driving the tunnel was confined o the outlet end, and only 1:22 chaing reniain to he
z 5 2
done.  The main race was extended towards Clvde, and completed as Tur as 21 m., except for various
flames and a portion from 19 m. 61 ¢h. to 20 ny. 30 ¢h., which is in hand.

WAIHOU AND OMHINEMURI RIVERS IMPROVEMENT.

This work has been carried on during the year, and the following shows the prineipal operations ;-

Prike-Nyakina Stop-bank. A three-barrelled conerete standard culvert, fitted with flood-gates
and sluices, was built at Stock’s drain, and the necessary filling done to formation level.  The road
on the top of the stop-bank was metalled.

Nyahina Wharf and (Goods-shed. - The existing shed was extended, and the wharf lengthened by
65 f. A T ton stiff-legged erane has been erected on the up-stream end.

Kuaoitd Stream Flood-gate. The old timber flood-gate was shored up and repaired.

Tivolia-Ngaravahe Left Stop-bank.- 93 chains of stop-bank weve formed with material dredged
from the river-bed. Al necessary clearing to the point where the partly constructed stop-bank
commences has been completed.

Tirohia-Ngararaki Right Stop-bunk. 2 wiles of the site has been oleaved with the help of steam
log-hauler, 12 chains of the complete bank formed, and 1 mile 83 chains of modified seetion bank
formed.

Rotokohu Dratwage.- A dipper dredge has been employed on this work with good results. The
dipper has done 103 chains of ditch.

Cooper’s Drain Flood-gaie. -The hox culvert has been replaced by a standard two-barrel 115 It
culvert. The outlet drain to Mill Road was enlarged to final dimensions.

Awaiti Gap Stop-bank. 40 chains ol stop- bank has been completed.

Ohinemury River. Willows have been cleared of overhanging branches on both banks between
the old junction and Criterion traffie-bridge.

Groyne al Puke—A 50 {t. totara groyne was constructed, and has proved successful in diverting
the current and preventing erosion.

Paerou Stop-bank.—~ Right bank has been completed so as to positively protect the Town of Paeroa.

Nyahina Bridge lxtension.—Thmber is on hand for construction of the extension of the bridge on
the vight bank of the Wailion River.

The Rivers Commission sat at Pacroa in October, 1919, and reported upon the Waihou River
below Ngahina Bridge.  Their recommendations have been adopted.

TRAMWAYS.

Awuckland.—Inspection of several lengths of duplication, totalling 99 chains; has been carriod out
and the work approved.

Napier. —~The usual inspection of tramways in this town was made.

Wellington. ~A small loop-line has been approved, and minor inspections have been made.

Christchurch. -—Proposals for relaying portions of the line have been approved, as also the laying
of new longths. Designs for new cars and alterations to trailers and cars have also been approved.

Dunedin.—-A number of minor inspections were made.  Plans of new bogie cars and trailers have
been inspected, while proposals for a balloon loop have been approved.  Plans of reinstatement of
the Mary Hill cable-tramway line were also approved.

MARINE.

Numerous inspections and veports have been made on behalf of the Marine Department, mainly
n comnection with harbour-works, reclamations, wharves, foreshore leuses, &e. Among t]](\ various
works dealt with during the vear the following are selecte d for brief mcntion -

Cape Marta van 1)1('4'1(%1/.- Joinery repairs have been carried out, and two new dwellings are
shortly to he erected.

Russell Harbour.—A plan has been prepared indicating improvements required.

Helensville Rivers.—An order has been placed for an <m’f0m(xt1(* light to replace that at the entrance
to the river from Kaipara Harbour, which latter will be removed ,md re-crected on the South Head
al the entrance to Kaipara Harbour.

Mercury Island Passage. -A powerlul automatic light is on order and will be placed on Ohena
Island.
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Gable Bnd Foreland. —An automatic light, which is on order, will be placed on the nearest available
site to the Gable End Foreland.

Elmslie Bay Wharf. -A new section of whart is being constructed.,

Twiwroa Head. A powerful oxy-acetylene light, which will be visible at about twice the distance
as the present famp, is being installed.

Ninepin Beacow, Chetwode Islamds. - A contract has been let for the steel pedestal of an automatic
fight which is to be replaced at the inside of the Chetwode Tslands on Ninepin Rock.

NELSON.
Glenhope—Westport -Reefton Road.---A large amount of general maintenance and improvenment work
was carried out on the varions sections of the above road.

BrLeNngiv.
Sownds County Tracks. ~These tracks have been maintained, and those of huportance are in good
repatr,
CHRISTCHURCH.

Parnassus-Kaikoura. —This road has been widened at the dangerous points and made safe for
traffic generally.
Summit Road. A length of about 3 miles has been widened.

DUNEBIN.
Gore Protective Works —lixtension of the traffic and reinforced-concerete bridges has been com-
pleted, and various carthworks carried out.
Kaitangata Flood and Protection. Works.  The reinforced-concrete tidegate was completed, and
gates are in position, also the reinforced-conerete bridge over the canal,

GrEYMOUTH,

(fobden Bridge. The work on this bridge is nearing conmpletion.

Lattle Wangawii to Karainea. - Considerable formation-work has been carried out, and a metalling
contract for 3% miles is in progress.

Blue Duck Creek Road -—2 wiles 34 chains of formation and metalling have been completed, and
a bridge over Webb Creek is in course of ercction.

Westport-Glenhope-Buller Road.—A deviation has been formed, and various works, including
bridges and culverts, carried out.

MANGAHAO HYDRO-ELECTRIC WORKS.

The construction-work in connection with the above power scheme is progressing as speedily as
possible, and no effort 1s lacking to prevent any avoidable delay.

A commencement was made in May, 1919, with the construction of the access road, which is now
formed and metalled for a length of 3 miles 34 chains, to a point whence access will be given to Mangahao
tunnel No. I and dam by means of an inclined tramway 726 ft. in length and reaching a height of
47216, 20 chains of tramway have been laid from Arapeti to the outlet of No. | tunnel.  To enable
the old road to serve the preseut works 4 miles 60 chains of metal was laid, and considerable improve-
ments effected at corners and narrow parts.

Tokomaru Dam : Tests for rock at the foundation have been made, and the results are now being
investigated.

At Mangahao Dam the testing of foundations is in hand.

Excavation in connection with the ereetion of the pipe-line was commenced last month, and good
progress is being made. 1t is anticipated the work will be in such a forward state as to enable tenders
for erection of the pipe-line to be called in about September next.

To house the staff four cottages are under construction, and two are nearly completed.  An access
road to these cottages has been formed and partly metalled.

The delay experienced in obtaining constructional plant has impeded tunnelling-work, and very
little progress in this direction can be recorded.

A sawnill was creeted and commenced cutting in April last, but the diffculty of sceuring suitable
labour prevents the full output being secured.  The timber actually cut, however, resulted in a con-
siderable saving of expenditure.

A telephone-line connecting Mangahao and Shannon---ten miles in length —has been erected, and
proved of considerable assistance,

DEFENCE WORKS.
Inwercargill Rifle Range.—-The embankment is now nearing completion, and arrangements have
been made to obtain stone for the protection of the seaward slopes of the bank.



OF

GOVERNMENT LINES.

NUMBER OF MILES OPEN

NORTH AND SOUTH ISLANDS COMBINED.

m o
wmwmwmw g m mwmwmmmwmwmwmwmmmwmwmwmwmwmmmwmmmwmwmm
H = = 74 = 1= H = ==
: 0861
el
81
L1
o1
g1
. %1
T €l
T ol
4 11
- oret
- 80
_ 1 20
1 '
+ 90
T _ﬂ I m WW
“ « .M f
H — 00861
: 66
: 86
48
96
96
q 8
v 5o
1 18
} 0681
H N 68
+ 88
L8
Wm
_ 8
¥8
£8
%8
18
1 0881 'HOMVIW OL
yL81 'ENACf OL
ST H H T e

3100

MILES.

1900
50
1800
50
1700
50
1600
50
1500

Rg8 §RER82 523838238 R8Rg R 8"

50
00

50
1000
50

900
50

50
700
50

1| 00
50

8888888388 °
I -——

| — HHHH

1} 1200
TH
I

I

i

J—Jl"

OF

SQUTH [ISLAND.

“4-+4+4 +

GOVERNMENT LINES.

NUMBER OF MILES OPEN

f 18

T 0881 'HOMVW OL

v481 'ENAL OL

I
I

MILES.
1800
50
1700
1600
50
1500
50
1400
1300

MILES.
1800
50
00
50
1600
50
1500
50
1400
50
1300
50
1200

mmwmwmwmmmmmmmwmwammo

—

50

1200 H4 -
50

1100

&

00

TU

RER R 52 g8 g8 38888888888 °

| == =] HHNH

T‘Il

©
@
PRIVATE RAILWAYS ACQUIRED BY THE GOVERNMENT SHOWN

gl

——

1
T
=l
©
(=]

OF

NORTH [ISLAND.

GOVERNMENT LINES.

NUMBER OF MILES OPEN

| 0881 '"HOYVN OL

¥u81 ‘ENAOCOL

I
I

MILES.
1800
1700
1600
1500
100 |[
1500 |1

I
I
I
I
I
I
I
I
o]l

1200
50
1100
50
1000
50
900
50
800
50
700
50
600
50
50
400
50
300
50
200
50



. B .
- K - N
. 8 .
PR v .
,.
. s . .
-t -
.
.
. . . NP VI .
N . : . . .
~
. ¢ - .
R .
B . . ~
. . .
A ‘ . . ’
- , .
. : . "
N .
' . . . R
. .
. .
f
. ’ . . -
.
. P P
. .
P *
. . .
B ‘ . ] . .
- . . * :
. : . . v
i N L
, .
- e
=~ .
o . J
. < - ' N B
v . > S o
. e .
[ .
.
.
‘. -v.. - . .t .
Y H
; 0 .
*
) - . .
€ '
B .
F . . .
[ ’ :
-
. -
N ’
. .
ir"
¢
N
. ”




173° e 175° T e 127° 178°

ﬁj e ey pergtied Sleieielinlier ki peten I g i
H w -
J

C.Maria North Cape
anDieman

\ quxtm rnt

| ! R. W. HOLMES. 1.5.0. M.INST. C.E. ;
; : / ENGINEER-IN-CHIEF

b5
s

ol -
\ of ISLANDS |
ivb C.Brett | !
d 1
Q X | ‘
%‘”’\‘- !
» AKAWA \ waaNcariRU B. |
LOTIMIA JUNCY $ H
APURUO Q*‘ - t
o SR wuanam ?,Poorxmgh}s .
1d“ e |
'WaRrO |
NGUNGURUB |
4 | : l
W > am B4 : i
“tn,, 5 |
AR !
T — - _ L
T .
A%lf\lsream Tatl Am‘lullus P! !
N ircard ® ‘ N
;f} 2 (TBARRIER I? | REFERENGE
! GOVERNMENT RAKWAYS. l
| OPENED
! UNDER CONSTRUGTION . B —— _—
, PROPOSED .
’ EXPLORED . . . e e e e —m—— ’
!
PIVATE AMLWATS. } }
OPENED l i
i

Whne 1d
T R""&”’a |
BAY oOF PIEI\ 'y ",
_ TAURANGA HAR: :
S Y ;
< \\ \ Fast C.
T Auacuna g h
' Lamsnince
f I
m.mn.l a
: f% a 1"'
‘ \ﬂé araweral . I
1
| |
i| . ' w_glmm \Q{/M\ /
| NORTH TARANAKI BIGHT el & 1 oo s
\ , Mokau R. RN S wd, [ Y JoNcARuE
! A R " _/ ~ N\ ™~
3 | / P2 G
ll\ ’I e bt AL LN
| ) .
NEw Py, J ”
& warr, o
% | 743 |
‘ 4 !
|
'\ C.Egmont / N 7 Fortand 437
b \ "/ :
1 ono- ,,...a ' | G, ‘\'\ reranc | HAWKE BAY | V
w || OPUNAKEDN N i " [ | l
| Salale ) PIER :
| N Vg § /J '
|| “@%’6'¢ 7 Q
| Kaupo¥® > Kidnappers _
N | SOUTH TARANAKI BIGHT & |
: ! o
| | § '
—_ |I - ;
1 < _ + -
DISTANCES BY RAILWAY BETWEEN T o of 1 ””‘ . i Q i‘V‘
ol b .
PRINCIPAL PLACES. Yhgicone o 5 rﬂ ﬂ()l{,t,m,p R l
T ) / 7 | L ! WALINarORD ), BLACKALAY i
Woellington to Palmerston North .. 87 o N o /7 | g s !
Palmerston North to Wanganui (Aramoho Junction) 60 N ‘ \'; ' |
Aramoho to New Plymouth .. .. 104 y 7 g, )Idl ! | |
< [ L3 ’
} Wellington to New Plymouth .. 251 ; R I
| Woellington to Palmerston North 87 ‘
! Palmerston North to Woodvlile 18 T ! R i
%l Woodville to Napler (Spit) o "’71:13-. | NG ]
i Wellington to Napier via Manawatu 202 ""ll |
! Wellington (Te Aro) to Woodville .. . 118 : i
Woodville to Napler (Spit) ﬂ \ ! i
| Wellington to Napier via Wairarapa 213 ; S i ‘
i Auekland to Onehunga . . 8 Kapiti Ig LA fixande. ] NI i T
' Auskland to Humtlon (Frsakton Junetlan 85 - f PN S Castle Point . I |
gamllton“toTOnzuuo " :: ) / EXAKARIKI ™ E :\- 4 _ & |
ngarue t6 Taumarun - ' © . T : - ——— ol gy
1 Taumarunui to Ohakune 50 - P(’RIRIJA” . mut;x:: 24 :%3 B o :;:/’mm‘uo SN I‘z""hud 11
, Ohskune to Walouru 17 PN Manal? ¥ X5 ,,., ., s’:::' S ’ 2 g .
! ! Walouru to Marton .. . .. @88 ’ <:l’\-‘7 > ny / uun‘ N ;ﬁl Fo 5 x o
| I Marton to Wellington .. .. - 1ue /—/{,,/ N ., ':.w‘"«“: L Aairad :Zr/unﬁl(le, . Flat Point [ .
Auckland to Wellington .. 426 o L. ) »° f \V_,/n - )
: Auekland to Hamilton (Frankton Junetion) 85 wEll-"' AN /7 ‘ () |
j Hamilton to Te Arohs . 30 - Y 2 |
- To Aroba to pt " a - B -} PALLISERB. ; |
L Auekland to Thames .. .. 148 , |
L Auckland to Rotorua . 171 > “ } T
! Auckland to Te Hana 75 ’ ~3 114
] Dargaville to Kaihu 17 ) K(‘ - "—- C.Palliser d |
Whangarei to Kawakawa 48 . Lalpbe > g !
Gisborne to Waikohu a3 !
Thames to Waihi 33 .
E z
. 3 . e .. __ L _ e . ~" . |
L 1730 175° 176° 172° 178 ] 17 |

By Authoriuy MARCUS F MarK> Governmen: Primter Welismgton.



Depaxtmvnt

~GW\Z_EALA“°‘

R. W. HOLMES. 1.S.O.. M.INST. C.E..
ENGINEER-IN-CHIEF.

Jom—" |

1680 R —— . : T SN . —— - T —— ~
r'- S T Y— " mei—" ]zl__’ L e—) DT e _172 o — SN S — 173(’ - 17 1_0 ] D e——" | ——
! i \
///"' l'.

KARAMEA BIGHT

Mukikinui R. xumm/ -
o SEADO

p NCAKAWAU .
-\
! (fwaimancaroa Buller
. (TS

l . C.Foulwinde= A
'\ -,
l Scale of Mlles R e
. iﬂjug‘___bz—i 1'—-_;—..L 5___] i /-\) P> I‘ |
: " oo™ | =
\ BEFERE‘E ! . 3/ > "Kmkourf} Peninsula Lo
s = \ '
| 0 B ) } | ‘ |
— PLE lI/.‘-?beth ey AN Sanatorem ; ;
4 SOVERNMENT RMLWATS . J , \ '- /' '- f
OPENED YMOUTH = ‘ ) \ f
UNDER consmucnou ——— e — | \
| PROPOSED , \ _ '
I EXPLORED . . = 2 —m————————e— o AR T \ |
j \ '
[ |
OPENED J\\ :
|
r 5
------ . '\
\ \ oy = ey 4 Ashley R. \ |
d T L TN L G——™ | PEGASUS BAY 5
[ { ) 1mage;r\°{_/._“_‘ °x B ‘ V
oxanito A L -., N\ / ,.‘2"»@.“. , 1 Wa;makarjrl R \
/ ; j : WHITEQCLIFFS = - |
\§ ¥ 4 CLERTUNNE e ! ]
VTV
HERHITA B\
swbr' \ji '
I\. (} ; ' l
e "’ |
\ N
| B
Iy | I
B | \.
" ' | ‘
.'l KEUR! J* \ \ \
,.omnu \| \ 4 |
\ \ \., \ |
| i i
| '. i !
\ ‘-. '\ "\ |
) \ '-., '-. ‘\ ‘
‘ ‘.\ -., bl
) \pA Shag \’omt Q‘, ! ! \ I
I PAs) :nsrd.u | . L - *,
| |
i 1 [
fonncouam \»‘* DISTANCES BY RAILWAY BETWEEN Ll
0% PRINCIPAL PLACES.
,‘}G l.|
) ¥ \ """" — Miles, Miles.
Bluff to Invereargiil .. .. .. 17
i?’? C Sd(u]'l ders ] Invercargill to Lumsden .. .. .. 50
EDI' - Lumsden to Kingston .. .. .3
———————— /( Bluff to Kingston .. .. .. 104
\\ Invereargill to Gore .. .. .. .. 39
\ Gore to Balelutha .. .. . .. 47
. Balcluths to Milton. . .. .. . 17
\ Milton to Dunedin .. .. .. . 38
\ Invercargill o Dunedin .. .. 139 ]
\ Invercargill to Tuatapere .. .. 56 |
| Invercargill to Waimahaka .. .. 26 |
) \§ | : Balclutha to Houipapa .. .. 25
K rerin ' \ Dunedin to Clyde .. .. . 148
Q; AI”OAKA |
& - mt':';“ \.| Dunedin to Port Chalmers .. .. 8
W s Gore to Lumsden .. .. .. 37
\.__ \(‘ \ Gore to Walkaka .. .. .. 16 |
| - & i Walipahi to Edievale .. .. .. 26 i‘
ll
T 0oV EA U Milton to Big ®ill .. .. .. 81 |
'1 -.: Dunedin to Oamaru 8
\- | i \ ] Oamaru to Timaru .. 53
! : T Timaru to Ashburton Ly '
o d J—
S0 OLAVDE R I¢ \\I‘.! \ S!//,/% Ashburton to Roileston 38 '
! \ e Rolleston to Christchurch 14 l
‘ Port wii ‘- e T ‘ " Dunedin to Christehurch 230
MAg liam | P unedin to ure
SoN 5 o 5 /fLJ’/T" \\ | Christehureh to Lyttelton 7
STEWART K S | o oumas o B .
L EastBead \ \‘ Timaru to Fairlie Creek 39 '
i ' - Christchurch to Cass .. .. 72 )
| " - Christchureh to Little River .. 36 j
‘\\ | Christchureh to Culverden .. 69
\.,_ Christehurch to Mina . 76
| ' : Pieton to Seddon .. .. .. 34
i : Nelson to Tadmor .. .. .. 42
! . : ) Greymouth to Reefton .. .. 47 :
: I Greymouth to Ross .. .. .. 39 A8
| I Greymouth to Otira .. . .. 51
] Westport to Mokihinui Colliory .. 31
e e |
i {

e Authority .

MARCUS F. MarKS, Government Prinier Wellington



— o oon o " St U 9808 SL T 1P 81 : °CO[IASUS[RH-BOiugY
A [ Lot o B a G061 ‘A%I{ 81 o o o Le g 91 0 ¥ 2 BOIMYY -8, JO02POO A\
X || , 83000
) N - - - - GOBT “"AON[ LT - - - 166 910 ¢ g @ -poop-syef erediey]
ot 6B - - - - L06Y ‘°mapTr - vt " 8¢ 3 EI0 CFg | %] vaediey-0890H
R = . - - S06T ‘Aepger v ¢ .. €ee €0 ovg oag0H -£qfBm
. . - - . 6061 ‘11ady [ - - " 9% ¢ 860 81¢  °° 4Lqfem-piogsiem
Y . - - OIBT ‘aA®I{ 9T  °* - "¢ P 860 L g i "DIOJS[EM-BUBH OF
,. " N - . GI6T B T - - ' 896 €T G988 'EUBH Of -BY{BAIBY ;
¢E B - - " - . FI6T “Buv T A - 1€ 890 ¢gg | eiearey-nuedoey A
. e .. . .. .. 6z ¥ .- . 90 ¢ 190 € ¥ muslusy-egeisiofolg ;
.. .. .. .. .. .. .. %0z .. o 8T % €10 0% aBISIN DI - NBIBN Lem
LR .n .- L .- . b oL 1 ! M b 8¢ 5 8¢ O : 0oL 1 ©r :dudﬁmudn;d@dm -[tey Jund g,
e v .. e o e o B gL 1 08 ¥ ey G0 0679 B018dBJ - S, [0XIRDIT{ ureqy pusg
.. o - e o Cot e e LS 6 0 %1 %998 L € Lc e T UOISUSIXH g F8  SPABAMIGION eaedley -HoNY YION
: : X Saisso.)
= .- - - S s 9T 0L E . 01 ¢ 880 &GP Sdlpuao-ieymese],
9 6I A .. . . .. | .. F16T .wﬂzhm P .o R 29 % ez 0 bmw G ” .. _adﬂsdhdrﬁ.waoom , .,
¢ 6Ly .. < . . - - RS 181 QL0 1 LT °° swoog-ouuasdreq ' og v LorrmA nurey Loafrep nyiey
e - = N - - 0 € /08 O ST;0p18 0vVG O 65 ° ®Iuetjoy-aqoyrey] _
<G 91 o o o T o FIOT A1V T o T T oL LT 9% 1 GG 91 SYOYIEY-BUI0 ; G GF BIUBINOH -EMBYEMEY
0¢ ¢ o o o o o 1161 *190 & o o B 99 € 91 1 0¢ @ ©T TqeIdu()-eorasony !
{ .. .. .- . .. .- . .t 6L S L% 3 G 9 i BoI3L013 OB ; %6 6 umojmequin-owWwey
A . .. .. e . .... .. i ‘e .. 6% 61 @N mﬂ 0 9T .. Oﬂn—dm.m:ﬂmwhcxzm
o - .. . . 0161 “SBJ{ . .. T €9 % 880 08¥% .5 (OUGGINH-IBMO],
81 17 - . - - - nermdy gt AR 6L T2 190 ST 16 °° V'emoJ -Bme{em®v) | §f [§ ' OWRI-vmeyeme)]
— : i ) ;
o , - (iyeroup)
| umoy
BAEY | -meqeip
a1 L .. .. .. .. .. .. . .. . [<IAA 20 91 2 -eaey - JreyA endo 97 A n BABHEMBY < -BABYBMBY
[ CHE A GRS (A1 TS SR CRS (G CRNS (< O 14 - TS (L CTS o SR GRS S CHES LR ORI (R OIS o T :
4T or et ¥ &1 a1 11 o | 6 g L 9 c i g H T
THOL - ' 0g-G160 61-8T6L  BI-LIGL  — @1ed : T
: | ’ ! | -gduisey - uony 2 '
e e ———— S — T -.qmid ' -vwIog g ; r . =
) lpun  aepun o o Y aqary . e . "oy
auad a2 BIO = o WO1399 . ] UOISTAT L5 S
p 0o ] o 830 H ] By 13998 m ISt -erxdoaddy

aUIT JO 018IS i : _

i i ; |

‘LT-FO6T 'Sjusegely
SYAOA\ O1qRg Ul r2ul] Jo SYISUL| Jo $9jaRY 295 A[QR) ST UL USALS 10U aaw s saul] Jo suonod yous jo suruado Jo sejep 0f st UOJBWLIOJUL [IBI9P 104 : [T WMNR{0D— TION

"dNVTISI HILEON

0GGT HIMVIY IsTg OL 41 (QuIA¥AS NV ‘QEi0A¥IsN0)) ‘QUZINOHIAY SUXI] ININNYTAOY) 40 SHIONET d0 T4V

*q xtpuaddy 01 exnsopouy



‘paes vIvyBIN

32

SO B R (G GO R C T Gl

¥

L161 02 01

11

‘oaans w3uney 03, +

‘NBYBABIUBI) °
s 6 #F 0
I
08T
g9 ¢ ;
jeg g | -
0% & -
1WA *
o ieB 0
%1 6 L

- wead] 09 @

0% 8

91 3T 0% %

g2 g |
fead WM W

or | 6

@D

[ I O

91T

91

[~

09
0¢

€1

gL
gL

*A9AaU8 1B, -

®I1EGR Y -NERCIITE()

I
ney |
f

-mrewri(-emeyeduodg |
! emey |
. -eSaog - woielused ,
. “*goxeduseJ-sndg o,
g el
-uoloun £ BSUNRBY 8T,
uooun p
w3unep o -vSarvine],

Tt wBuweane - IqLe

t 118 M ~BOIO%
a3priqure))
SHOIPUNP BINYBOY
sourey],
| -uonjounp WOIHUBIL

[ ou9yoJ 80198 |

. voremvy-£[1unyg |
nYnIs AL -eoqewmne | |
SOYBRWN1RI-E)BIIR] |

youwvag L4310 puspony
YOBaL BIA UOTYBIAS(]

njnuwem y o, puBpony
JTBUM

e3unyou( - 9s0IUSJ

9,32, W0 N -D[[TASTO[G

© o ndrep-q8wIYE0

‘* BIOIB AN -PUB[ITO]
‘' pue[LIoJ-B0IBIOTY

I
!
|
|
i
H

i Aemrey] 15800 98B
o '1q1edQ - rem

: Q1B A\ -¥019% g

71 | e3pLquB)-uoIIWe

* soureyI-oyeqres

0% | ouaNoJ-e0I9eq

6 BOBMY-A[JUNF]
[}

( Lvmrey
lgoueag nynrem
Leg s uenneal pue
qIeJ UISYSOAN ®BlA
vorE}g B[Ny 03
uo19Blg pure[sgury—

% |uouerg L4910 puepyony
g | goeog ®la U0I1gBIAS(J

—080JUd J -PUR[ONY

001} *° oFeqIB M -pUB[HOnY
g | °° youwsag eSunysup

Je3IBUIMO N -eredre)]

1y youweryg nderesay

8T | " "uome1q [a183uByAy

Lemprey
95800 I18BH
yrem

-go1oed
afprquir)
l-uog(rme g
| s,
RILEIET
; sour]

[ mau‘seaang
COIVMY
-L1runyg

youelg
nyniem

m
|
ﬂ
|
,

OIBHIEM
-wredrsy
qoaeig
ndiepm

Lemirey

qouwig
wiedueyg M

: |
N 066161 | "BI-8T6L

938

! suideg

W |
| mow
-1 | -BTaAod !

18pup  Jepuq |

‘poforangy

QU Jo 018§

16 6
8T L
LL ¥
10 4
§ 01

| 02 §
09 T%

oL g1
91 ¢T
cL L

et 0%
0 6
%5 6

feT ¢
09 @
0g 9

| 6L

[e9 %

| 6 TF
oL

|

LT 91
09 ¢

‘™
2
m ‘1830,

*8301P18

‘ponuntor— AN VTSI HLHOX

‘PInuLU0I—OE6T ‘HOUVIY IS[¢ OL 40 GIXTA¥AS ANV ‘QEIDNNLENO)) ‘QEZINOHIAY SENIT] INAWNHIAOD JO SHIONAT 40 14V,

‘eury
uteqy

‘monoeq

‘oBBoTI I

m ‘wosIQ

‘uony
-sradoxddy



D.—1.

33

sfxeurwureag & JUOUBTUAS T 4

‘eury jo 38}y A,

|
|
i
v i

! i | o [0gT | 415 (€18 S0 BI| "7 0 B[ wmepy-edeyesy !
. .o | .. . P . . . .06 9 .e . 168 L 1690 009 :°° &m.mudmZAﬂﬂu:adnH
T I A T 199 % 0 vt -t 195¢ L0V 0 - 99F | luejnyeg-euIRyel]
i ! | : ; , i i eysIeye i
. LK} w .. e e o .. .. 7 aa .. c e o W ¢ ¢ uﬂogﬁaw aux0qsIH | 1 wh e HOw&&ZuQQkOLm_MVM
. I AR A B o . "LTC {1987 O $FI0 BL. 0 ©L SUIOQSID-TOAIY BOIBM ” :
.o .s .. | . .e . . Lo ‘mipag €9 de ‘3c8g 1 Fc 88 °° BOIIBAL -BAIG 0T, W m,
. e e . .. S M .ﬂmwwu% mm MJ; 15T L5 LT eanng-o[epysH ” |
. “e . A, .o . . “. .. [ ‘gop .t mew L e eg ¥ .. OIBPHS-0UB)S V |
.. . RN , .. .. . I .. L. ‘g9 g . €9 € .- 29 ¢ ** 3UBIDJ-2I0TS 1S3 i .
. S L LR LR L - p ot |Bre o 't 10LE | 8GO0 | gL E eloug Isopm-TerdeN | [0 0gT T swiogstpreldeny | Lasans meN
.. .. o [ 4 . e W . D oS i g 15 |5 1% [N g 15 od-n3o7y ‘ |
. R O e .. . - oTe | OTg .. OT € °*  nIoJ{-e10Qn3ory |
o . 8L % 0 !l LI6ITAON9B ; °* - " 666 (190 |8 ¥ BIOYNIO I -IBMBICT] ,
S R . ot L 3I61“AON B ot 1689 1080 | 996 ¢ UTeMeiB-BOANEN8Y] : ,
" - . - ! PI6I AONZ oo, ot -Gt L 1380 1099 ° woineney-oyo10 _
o - . o gler‘mdvg e B - 158 B8O |GLL  t 0Xoj0-uyoRIEm |
, A ! | , M , ngoy ,
ge 6%y | T i C oo . 606t ‘mdv r | -* B . 190 1380 |9E0 :-Tep-edpuguyoxie
R - - - 8061 ‘Aepy gz | ‘v | " " 6z & - 6% € |99pLig nuoNIv s -eqng V
.- .- P [ .o LO6T ‘A= 0B _ .- [ . 6T G % 0 gL T eyug-eyBaey
. R R goer‘ydyer | vt ¢ " 9L ¢ ILO0 ¢ ¢ eyRIE]-1|BIBIAYIE
W : : : : . 1qeseIsn : BNI0Y0Y
R R A o h o o - GG CT : GF & | OT §T : -TeM[-JABUA\ OUI0QSE) | FF 66 |~ 1{1odQ-autogsy) : -ouioqsiy
u . ; ! : . |01
, ; : i | : : ; vna -0307 - £o
e 69 - 7: P - - - Poerob o D T09FL | LE ¢ | 86 69 | BRIOJ0Y-O|[IASUMION | §§ 69 | 0304 -£PI[A SOUNBY],  -[EA SOUXEY],
e s | .o .. . . . Ry .. W. .. .. O,ﬂ H ' O‘H O O H . %HH@S@ wvzhﬁaos :
. .a A . R .. e M . P _ o Lo 0% € 0% 0 oe | %uudﬂ@m&ﬂnﬂmrﬁ ﬁ
i i i ! ! : | zonjoun peSUNTN o,
.o . ! .. . .. . : .. ,, . , .. .- 71 ¢ 19 0 12 ¥ H. mﬂ.—ﬂd&ﬂﬂdﬂﬂ quUROTY . samiry gousig
L , i i ; {foaang i ' | ‘PIUo?
- o - A - Dot lmeag| 0 3T 0 0g fmmeadl o og *t 1qmoedo-emiveue, , —femrey
. I B A - LOFF |0V L WW w* 0 0z, " 0 05 " EnyEITEL-EIEIEIY pr—BodO-urBAy  9580D) 498H
WR | W R ‘ ‘o ! Te | RCH (L I ['wo W |wo ® © W W N A O RO L 09 CIN |
. i . ' | | | . |
AT ﬂ 91 % er . 3T ﬁ ' S { 1 o | 6 S L 9 g i ¥ & z I
! i i I i i | !
TB80L | —  i°0G-6I6T, 6I-ST6T ST-LIGL - e | % d , . ;
R o o Budde; -uon L ! | |
‘ R AR O B , B
_ i ® ®

pAnunuod—ANYVISI HLYON

‘Ponuuos—OEGT ‘HOUVIY IS¢ Ol d1 GidA¥ag 4NV ‘@dIdAdisN0)) ‘GHZIMOBINY SHENI] INIRNUEAOY) J40 SHIONAT 40 d14V],

D. 1L

)



34

‘asuqoand Jo ate( +

£0A3n0S TRLL], 4

| BIBJOILE A\ -TLIBIOD O N

e e m . M . . Iy e Y ~.E:0Hm<om O m. ” s NO m W “
.. .. i . A, .. .o .o , .. .o , e 09 ¢ 09 € ! .. 098 . ngexQ - 1Ay 18y | v
: _ | 7 w i Puuny,
ot e I oo M o T .. v L |O0F L ; o 0% 1 ?mzﬁw jeop - oyowery ; skeatng
: o oo oo T e LOTT | L9 TT ! *° 29 TT | wemersjel{-sumyen], ' L 97 |juomosordwy ejnoy | yjnowdig
¥ OgT | " oot AR AR t I i 68 GET! GL T | ¥% 021, °° vojeq-u0IXOg  ¥¥ 05T 8998 J-U0YX0,] | MON-UOIXOJ
L§ €8 ot o 7t 4806T 99 L N A t T 188 66 | 94 ST | Lg €8 | wangSuor-uotdul{lop | LE €8 ; NIBABUBH-ROITUI[IE M
; j | | ! w ySnoroquIgIe]y | _
. " oo .. o o oot 0 0L]0 OLi °° 0 0L %1 ‘mojaegae)-3uoysg | 0 0L | ejnoy 3880)
.. .o .. ” .- ve . * .o .o “ . 0 3¢ 0 3¢ i .. 0 3e ﬁ Jmsm ﬂcmm_n.m .0E0uom A 0 ze .. wuﬂo.m umdoo
i | | ! anoy skoarng
T .. . .. T o . S B o 1€ 0% 18| °° 0% 1§ | Ysng uosBig-ou0ioq | OF 1€ |8} ¥W-0-1NUIB A | UOYBIAST
. . R . o . R 0g 1% | 08 13 ** 108 1% | opispcopr-pmp aedd) | 08 1§ | 9Ny NB{IUSILQNB], | dUWI[O U]
. . e . .. .. o o 'meag| 0 6 |0 6 10 6 7 T098A27[)'89,] -0 09183 ﬁ 0 6 | ° 9jnoy peoi-yowo) |eyeInNWIY
i : ySnoioq y8noaoq
.. .o N ‘ .. .- Lo . [N [ 59 F 9% | ° ‘ %9 ¥ -Eﬁ‘mz.ﬁBOuhcuU“ 29 ¥ -n;uduﬂ..ﬂBou%auw
' i ' ﬁ, i : ) ydnoioq g8nouoq
. . . . - - . o - logTriog Iri tt ' 0g IT  -unaely- uossieqiey  OG TT | -UNIRL| - HOjSIAYIL
L € e ot . o b A ot , 1L € 590 |4 g | usmojkexn-epispoop L € 't youslg UmolLs1p) -
, i j i ! (oxy og] . a[papoopy
6L GTT | °* oot . . T - R 8L LT) 64 T | 6L GTT UOIBWI[M D[[IAPOOM | 6L GTT|UOIFAI[M-2[[IAPOOA | - UOYSUIT[O M
: , q3oN | qlaoN qJI0N
1% LT o o R ° N i ' GL LT 1S 0 | 16 LT UOISIoW[BJ-9[[IAPOOAL . TG LT |UOISISWI[BJ-[{IAPOOA\ | HOGSIO W
; M, i ' ‘18 pus
; : a[raApoo
9996 | o o - - .. - T | OL I § ST | 99 96 [olitapoos-gidgerdeN | 69 96 | *° e[[lapoop-terdeN | - To 1d e N
.« . e : e . s s ae .. oy o N_ .o O N_ SQO&OMMH>}L@M—§H~§Z
.. .. .. .. .. .. .e .. . .. 2T LT .. 7T AT | BIBONN-BOIIE M | BT ¥3 | .ﬁ@omoﬁda.doida
.o . .- _ . .. , .e . .o .. ec g ¢S 5 . ce g .s uwmmdzndouﬁmg
.. e . k . e . .o .. e .. ﬁw ,H d@ N .o ﬁmw .H w=~@—m wudﬂ—g NOHM&B
‘ .. I0AY
. . ) .. . . v v o s lo s |+ 1o 1 |wousp - nesmnesy
.e .. .o B .. e . .. Ws:ohm of 6 0¥ 3I . 0¥ BT .Du.w_uuﬂ.udsnquﬁw‘m o,
.. .. .. TN .. [N .o N Cmyeag! IT AT | TT AT .. 1T L1 .wwnmo.ﬁ oy, - vo1850T |
. .o .s P .o Poee .o .. . 0¥ 0 ¥ .. 0 ¥ dcudwﬂdmlzdtwudg “PIUCI—
- o oo : : - Gt bt 10 6 10§ Lt 10 G IIeIBM-RINYIEM pro—outogqsip-reide | fearns moN
I I o R I AR Sl I I IR ¢ W OCW W W | U W | WO W | WO W | U0 W | w0 'm
i ! |
JAS 91 ST ; 48 €1 m ol I 0T ; 6 § 1 4 9 4 ¥ B 4 T
o ! i i ! . , i
! ' | ; i !
‘Tel0T, — 1'066161 | '61-8160 'SI-LI6T  — ‘098 ‘ - f i :
) . i ‘Burle ‘aor! " H i !
_ [ , &e.ﬂ% _.sEu.w,m m m _ ® ’ -
i 1epup) o . i 1=
‘pomadQ e _ wean g Loy | 2 ? aron _ ‘woroey I g “ROISIAIQ -sdorddy
_ M | £ | | 3§ .
eury jo o3wIg , J |
i . !

"panuuodr—(0g6E] ‘HOUVIY IsIg

‘Panuuod—ANVISI HLUON
OL dn @EXTA¥Ag ANV ‘T4I0N¥ISNO)) ‘EZIMOHIAY SANIT LXARNUHAOL) A0

SHLONH'T] 40 d71dV ],



1.

j | , .. [¢6T |[ssT | - |€9¢ 1090 € g '  uoyosg Lurendy ! | qouerg
09 ﬁ .. _ R . 8061 ‘mady T | ‘- .- . L (€8 PG T qoﬁoommznﬁwndgkbbw munoﬁmﬁ 1URO N
D .o A . [ .. .. i e .. Lo 0SS i .e 8% 9 i 8L 0 05 ¢ m . mﬂﬁmdvm¢dmdndg _ 0g ¢ .. qouslg BIeuvI{
- - A R e ' .. Pt 1SR FT GV FT ., " GF BT | woamjop{-aeary Laojg _
.. .. m s o .. .. .. oL st loLst| -+ ! oL 81 | 3eary Luoyg-syeundQ |
. e | - . - - = 189G 89¢ | 0 ,89¢  °* oyeandg-eweyid |
. D e i ° ° o AR A N (328 2 eweyld-eoIny |
& oy - . " : Pt 1o g |0 ¢ 8¢ (680 0§ roiny-rundey |
. A T . v t v e oL v | 6T 8 7 6IT O L i ** rondey-pog el | g9 GG | T° W0INJO-190Y S,
i ! !
- . . - - . . boee "t 018 'O0T & T | Ol g8 ' wegE-eyeundQ | 0T §3 {pYy weimmo-exeundQ
A , | W : : : TOIg8IAR(]
.o . i ee .. _ .. i e .. L e .—Hu:nwum._ 0 og | 0 og: o o .. V 0 o¢ dOuNWﬂws - myngang
i : ; i | i
i i | H
i e t S . T |mrePdg _ 0O FT: 0 %1: °° 0 1 1MueSueH-1eyvweIy | 0 1 suolyeIA9(]
T e ‘ . o t o . ot "WiPeIg | 0% €¢ | OF €8 [ 0% §¢ | nymvrng-voasSusy | OF g6 | —onIsSu( - pI0JI81IY
.- R .- o .- . 0% [LPL4 Lb6 | 0 [LF6 | BINYQ-3I81TR P
. e . AR - .t lgsot!l v lsrTI leso gaor | "eIaep-BINYOYENQ |
.. .o Lo .o .. ﬂ .. . o S-AOH&.A 16 cg ; 18 cg 7 . _ 1¢ ag 7 .o 91319y 08O 7
.o .. . .- . [ .. i .e oF I i 0% ¢ m ov 6 ! .. ) oF 6 . Odam.duoﬂd.ﬂ;
. e e A B [ . 189 % tggo0 ' "7 I8¢  LEO !PT G | wiOURL-IgeIRANYO}] |
, i , . | f _, | wemany | |
A oieew |t gemeTtweps ot | ot 0t @0 C 660 8¢ P 0N -vuomomESHEqA,
m | w m | ” 4 | , 4 ruomowt |
S Dol o o FI8T ‘Aop 1| -- S A 869 | e 0 'EI 9 : -B3aBy A - BInyoyoJ |
r) oz Tv- | .. ,ﬁ S R R gIBT “Buy 1 _ ° b 7 0P 6 990 @ GG 8 | " BINJOYOJ-BIOM 9T, '
| R T oo 0161 ‘eunf g A o ooy 7T 8T8 9T T LL9 T BIOA 9 BOIN |
i . ” .o W . .o | .o 06T ..:Hnm4 1 .o . # . | e ¢ igceo 0e ¥ e dOHmﬁmlﬁuﬁuo
ﬂ .. |- : . . W N Q0BT ..uds T [ . w . m 8% G ' 98 0 | BLF .. nIni)-ojo], , Jundy, urep
R | o " o t P oot 1999 "0v0 ‘939 | OXO[J,-pa0jy8a33 | LY GTT| JUNI], UIBJY-pI10jjenig | -prof9eayg
: ! : ! ,,
6% € S O o ot s [ - br ige¢ -8B 65 ¢€ muedws |\ -oqotuery W 66 € | yowsig musduep
N v R A oo e . Tt rwIpEigl el € | 6L € ot 6L ¢ gousxg sqmng | 64 ¢ | °° youslg s [ng ., ‘pros—
,m ! , , Iyemyearg 4 : qnomd|g meN | yynomdlJ
66 8L N N w N oo .. . oo 7 I %8 1869 11 6% &L jqanowmd|g MoN-B9Yeq ! 63 GL | DUe BwIRIIRA\ - vOyE] A MIN-R0JX0,]
TN TR W R R W N RN AN AL A R A OIS IR O I ;
; | ! i I | i : | i :
LT 4 91 ) S 11 | gt W ot jas % ot 6 | 9 m L v 9 g ,, v i 8 _ G v T
! W i ! i
w , " " ! * _
THOL ¢ —  °05-6161 | '61-8I6L BI-LIEL  — e Pz . _
o R : | ‘Butfe[ | -uwory | 3 _ i
—. -e18Ig ~.dﬁ:om e ! m i | i =
. P epan | xepun o ¢ i m.. | cearT . = . ‘uot
pauedQ ” & 1830 nm ﬁ_ wrEIe | aoroey ,‘ m aorstalq é_u.mcu.nmad

oury Jo 931918

|
S I R N

‘panuuod—ANVISI HLYON

Panuuod—OgeT "HOUVIY IS¢ OL 41 qIxdA¥1§ XV “T4IDIMLISNO)) ‘QEZIMOHLAY SENIT INIRNYTAOY) 4O SHIONAT 40 a71dv],




36

D.—1.

-dn wex®) UeSq 9ABY S[IBA OY) SB ‘9A0QE POUOIIUSW JOU SIYOUBIY P[OYYII] PUT INUOBL— TLON

9% 8Ll

1
1

%0 01%

$¢ VL
85 8

|

3061 “deg 0T :

|
Tt weag o

!

i |
- v.8&5;.meSg.mT:m: -
i i i

‘gurser |
-918[d -804
i aspup

.. _.Ezmam

0z 9
0G 61

19 0
91

| 19 ¥
| o "W

99TT/BL 9963]
0LT o 04T |
g1 |0 &I
95 icL 97
15 6L 13
0T 0L 0T
96 [0 98
8e |eL 88
0 |0 08
¥ 0 ¥E
08 0 08
g6
ojop L
" gg 08
185 L6
o lig 9
" lg9 7T
" lew 98
W W U0 T
8 L
z :
3
E )
@
I ‘1e0L

-s8uIpIy

e 0L 9%L5 ot °*ospesor
ngnuremy aJ-sSuiysey |0 QAT [NINUTBMY oF-sBuryseH
I0ATH
nydue], o3 muwein 0 BT | °° 3noy mueaf)
Tt UOI09Q BIRIIBAA |GL OF | NBYBIBSURY-eIBIIBA\
e uo01399g eI
s uoT1}09g 0BOH
Uuo1309g NBYBIEIUB],
ot w0109y earedN '8¢ £0T | *°  9naBlu()-earesN
dofrep
BINYQO-1BYMOT-9%IB 0 06
18MOY] - 9Bl
-8y - 99105 9j018RIY (0 FE
IPIALY oYnIedy | sfeaang uory
-neNOIy 03 SUN{BYQD .0 O0F | -BlAe(] 9INOY [eIjUB)
Tt Uonosg Iquievy 0§ 8 Tt gouwerg Iqnjeey
! qouerg !
t e3usgoio1Q OF A 88000V [0ABI1Y) ®drepy
nynox
-BMY o[- InUNIBMNE], |
Lt ImMUnIBWNY], -SRI
. BNIF-NINOTE M
** MANOIBAA -BOTRIBIY
<+ goxejepy-edeqre],
adeyrey-eqomesaeiy Kemprey
soMBIUBY Juniy, urepy
[-Tomounp  WOMRBIY 69 605 | NYNTIBAY SL-UCHIBYY | PUB[STYION
HECHR e
¥ ﬁ g 4 1
B
. o - “aor
aorgoeg m TOISIAIQ B mou.m v

"Panurpiod—0Og6] ‘HOUVI{ ISTE OL 41 QIXIAMAS ANV ‘QIIDINISNO)) ‘UEZINOHINY SINU] INARNMIAOL) J0 SHLONA'] JO I714V],



*198A1W00 [9UUNG JO SUIB(D §9 BUTpNIoUT ,

surg Jo o383y

! ' : i uotgouny | i
— .. .. . _ . M .. .. .. . i . 0 ¥ g €119 0% ” i 9 03 daammadaH B8YLY 9T, uojounp enyeiusuy
| ¥ Q . - oo . gI6T ‘iwdy T ! o 79 _ 0T 0 | %4 ¢  *reqn3oL-jodisop | 0 95 | Sﬁmnaﬂ prodysop | -3x0dgsapm
] ) W ” | oury
) 69 ¢ . .- .- .- AR . . . . PIL P 0660 |69 € OIIAROpPeg-InUIYN{oy| 69 ¢ | LIBIO)  MwWYIYOI
: TOISULY XY
| : mu mury nemeqesN
el b P .. .. . . .. AN Lo .. 0g 8 8T 1 g1 L “IqujoN-nemeYed N | T 4 | -IOI{ - TNBMBYBIN -uaomumwo?w
, i i neMeyes N
9g 61 | " v o . . .. . A A 89 45 | 8T 8 | 99 61 . nwaweyelN-jiodysep | 9 6T | memeqesSN-grodisopy | -9r0dgsom
! : oID
; " I57BMI[I}S-U0} qoa1) UosS[aN
16 L .. .. .. e . e P . . 69 ST 1 8T 9 . IS L ~IPUUNI-YINoOWASIY) | TG ) | UOS[ON - YINOWAIIL) .amﬁoaouw
| em[rey
0¥ & . . . " . O16T ‘Ampor  ** ot 09F |08 T |0F & | 1eqioe(g-o10qedN | 0F ¢ | " 118qYoeId-o0yuedN | [[BqYo8]d
o . . . v 906T “900 65 . ‘0 | $L% | 9T 0 | 8S Y pregBundg-eurere;O
| | . ” i el
) o .- . . t 906T ‘320 63 | ' . °° t 0L L [ 080 | 0F L |-830-10A1 ueYoig
LG CF .. .. .. . .. 0161 “02 0T | °° .. .. 1€ 9T | 63 T Z¢ G | * *30Ary uaxoag - sse))
F .. . .. .. . $T6T ‘AnpF T . .. . "BL FT | 03 O 6L €1 | 598)-319811UO) [eUUNT,
- R . . $I6T ‘Ane T . gr & o 0 8 Tt 0 8§ | ° 30'IguUO) [duuny,
.. .. .. . .. .. o z T .. & T ' § I |° uonosg uojse[oy
13 %% " " . o . o oo T ST G 189 6 | LG &Y | 'IgQ-Touunag | 89 56 | preyduradg-reuunig
. .. .. _— .. . .. P .. 96 0T | 590 | PP 6 **  aAoaS[eg-nyBHOIf
. . I .- 9061 “*8nv I . ST IT 1 69 0 6% 0T | °*  nyeqoy-Iowpsy,
19 28 | °° : T . N # 8061 ‘09T 8T A.. [ . 886G 660 .6 ¢ |°° IOWPB-IATY
b~ . . . .- . I B . IS¢ (P60 LT E | ©toImIy-my,
P ~ . . e g lorerdesg .. 1 .. .. JTOr %60 @he | 1-odoqusTD
.. .. . R . . . TT8 |6 % |06F% ;CTO0 § ¥ | uemey-edogusrn
e . .o .o ! .s - » e ‘e i . % 9% ep 9% “n , =52 9% wu_udB%MHndUMduﬂdﬂH
. . . - . . R 98T {0T9 [0I O [0 9 | engedueur-Surpuer]
A R - - . * $16T ‘oung * o U P U I i R et
ze e 4| . . . - 8061 “"8nvy L S - FL O 990 86 G | Unpsuoa)-'N uojesy
~ - - - . B LOBT “TBI TS | °° - . 063 |0 T 08T | Nuojyeey- g uoyesy (zompe], ©1a) Lempreyg
. . . " . . . . .. 66 67 | 6L 7 08 Ag | 'S U0IJPIY-I0y8MI[YS | A APT|eAcIB[eg - I9jEM|IS (PUBIPIN
! : . :w@ﬁﬁom
el 4% . .. .- . ‘ .. P i i i l¢h CF | 5C B L 5% | °°  9A0IB[eg-UOS]ON _f €L 3% ' " ©A0IB[eg-UOS[AN | - XOS[9 N
B YOW | U2 W | WO U9 I | W W HRUCIRE G G G S G L ¢ SR CHN ¢ SR S 4 [ ¢ S ‘
LT 9T ot 28 3 ol 11 PN} 8 2 9 g i g | (3 T
M ﬁ !
o | T T | | S l* “
Te30L, _ — _ ‘05-616T 7 ‘61-816T 'ST-LT6L  — Rliled . i n , { _
| -gurdr) | -wory b . !
T e e 2 E | | : |
. R i xepun o - m | emiy . P - o
pousdQ (-1 1830% qm P uo0eg qm | TOISIAIQ k é:aowmg<
2 3 |

"0F61 ‘HONVI{ 1ST€

OL 41 aIaXxmadny axv

‘AEIINYLENOD

"aNVISI HLNOS
‘QEZIMOHIAY SEXIT INIRNYIAOY) 10 SHLONAT IO I14V]

AT~ wom.m ‘SjUomweyBlg
SYIOM oI[qug ul seur| jo syjSue| Jo SOIqBY 998 S[qR} SIY3 UI UAAL3 30U o1e 5B SOUI[ Jo suoyiod gons jo sfuiuedo Jo s878P 03 88 GOTYRWIAOJUT [1840P 10 : [T UTIN[OD— EION



38

1

18
01

L8
69

€1

903

24

‘oury jo o319

. . .. , ot 0 vt 1699 g T (89§ T MEIRM -WIRGINIOY
0 &1 ! v 6I6T o2 g1 - °° o 885 800 | QLT | WeqIoqloy-£8In0Y :
i l e R B € ¢ 010 |8g¢ - Leaqoy-uspieand o0 &I
.. . e .o . i | LS mxdundg
.. .. .. . > P e GL 0L% 89 ¥9 : L womfﬁ\s qinog-uepaeainy ‘ L 90g) ** freul UK | -InuUNINE
- . e . ool iy eT . g T | 6gPT 10 waedrepm-[usreg
- - ” “ ” . .o V 06T -.DOZ e ” .. ‘ . A .o e mw ' 1g O 16 8 . -mu.~d0w|g0¢—0ﬂaﬁ B
, - . .- L0861 rnds 1% 7 . Lo . ! % ¢ ¢ uojleyy-310mIOg,
Lo . .e Pee ”, 9061 ..boz T V . .e ¥% 6 99 0 01 & 9IOTWLIO T -390tMO(T :
- ol oLt lomrtSmyyr | e . - leev 0b0 €9E $99WO(| “BUY !
M . o lemertidegr v L . 196 FLT €58 | wwr-snsseuisd ; PT $F | eredr ey -snssvuavg
L .. e e ! i : e
' e | 119¢ [0 3 196 ¢+ 9g |7 SIH &mﬁg 19 ¢ |-1eg - s dipuepy
i SItH dip
.. .. .. .. .. .. k .. Y .. 0c o1 . 0C OT : -usjy - 10a1g £BMUO)
: ' 1A1y Lem
.. . N . .. R . .. 0 L ‘. .Q L -00)-Y9910) 3U0YSIWIT
. ) o ! i i | . , §910) duO0gs sitg dipusy
“ o A *t .. N j7T mIeIg 0 €6 0 €6 *t .0 gp -emiT-aeary eyndey ! o¢ 0F [-10a19 eyndeqn
. -a i .o : . .. i ,. , i ) Hobmm
- B i, M o b0 T 18865, 5866 T 8€ 66 | 3IndeH - n3uwwionoy
, . T .- foge STT (0 L 0 4 .- ﬁ 0 14 'n3ueiexel - mueisgpm
. . i . , e wm “v * o _(H aa , . H . Nb 3 “vm O i wm v e mﬁﬂdudﬂB.dN.—E}H
ﬂ . I O O 3 | Fror ey m.: P 898 080 ;88E SHITPIOA
1 : - ‘ N o toj¢g6 0BL GIB | paep-niedey
ﬁ . .. . g A 1161 ‘1dv g1 i | .- P .. ‘9L 9,0 (09 V .. niedeyf-uoppeg sredre )\
t o . Pttt . TL9s 96E |gvee! " UOppeg-uo3dly | 8§ 6 | T BINONIVI - WOYPIJ - U039T1g
- o - Lo %% 10 OT v 0 O " BUEIBASSOY (0 OT | °°  BUBIIBA\-ss0y | Kearns moN
; | ; drgs
. e .. _ LR 1 _«wﬁ = | ¥ 1 -umog, ssoy o3 £eaing |
o N o ©oteoermdy T oot L . 0T8 1690 TGL CC ssoy -ndeyeny | ssoy
i o o 9061 ‘"A0N 6 o o ER A ¥ ) 90 m 0T 4 "+ ndeyeny-eqL{OH : GL GT | °° SSOY-eINoH e I3IOH
A .- _ A, i : i i gouweag
o B .. boee e or® |OI% P 0T % ' °* vyowsigwiewny | QL § |°° YouBIg BIBWINY | BIB W N Y
. U B | ; ,., | B0
L A - oo TP 9% 0T B . L€ $5 | BANMOH-Wnowdery | 1g $g | BABMOH-Inowfean - -YInowdsry
| | : ; i : . seueNO) yjoqRZIy ! m
69 € e I RIS 2051 ML Tl ¢ I S B 6 9 065 '69¢g paog-dwenopedusunyg|egg | UOIBUSIXT fempiey
, | ! j ‘ , i 191D T80
; ,H i ' ! ! i w £3917[10D | §8113([10)) QJeq8ZI[H , 10 ‘Laeyy
N oo i L B0BT ‘09T T oo bt T ) org T ¢ | edusuny-yjnowmdex 1 ¢ ijuog - ynomdexy ' -[o 9978y
W R W W W R W R | W R MW WK PR LW LR ERE q-q D o W d T D | 100 R
9T | I ot 6 | 8 4 9l 5 g 5 LT
[ i ] 1 | | |
T | ! i ! ! ! !
—  05-6161 | '6I-8I61 'ST-LI6T: — e Lled , _ o “ ,. ; ! _
i ‘Buifey | ‘woyy | B ; !
B . -oyBIg *a&uwm i , Loz | _
Iepupy | 1o | & . = .
R L | Bl e F e,
i i E n 1 i H x | )
i ® e
| |

TPINULIUCI—(G 6] ‘HOUVY IS¢

"Ppanuluod—(ANVISI HLNOS

0L da aIxAYAS ANV ‘0dION¥LSNO)) ‘GEZINOHINY SENITT IXHANHTAOL) 40

SHIPNAT 40 4714V ],



39

.e .- - . LR i .. .. aa .. mwo i mwo .o : mwo , Y @@%Qu’“ﬁnw“ mwo h oaog
qe 8 t ot o o ot | T 666 | ¢ 0 |g¢8 Moevquu(-uojsioured | 6§ 8 |-IBAN - UOISIOWBg
. . .a ; .o .e .. .. .s .EMﬁOH&_ Ov ﬂ ov ﬁ ! .. _ Oﬁ ﬁ fae Aﬂdmﬂm«v %Q.’H:m ‘ _
gL IT o o o o o ot B g 0 o 0S GT 050 _ 0 BI " IYBI0NOJ-I0SPUWIpy ' OF 9L | " auojs3uIAl]
wm. mﬁ .e .e e .e .o .. ' .. . .o N..m wﬁ H Hm H _ wb dH ...u..a.a.nmﬁw.z-.&uﬂ@H.mww.w>> ,A, @b vH e dnﬁ@dmz
; ; BOW
8¢ GT .. .. .. .. .. .. P .. .. P 9T 6 T ! 88 ST -®BIajeysq - wooIjUN(Y _ BOWBIS]
QL 15 o T o ot ot o o v .. 08 €6 S6 T | gL Tg °° Uocoyung-umeYng! g8 Lg | -EYBH - UconuUn(  seyouwsig
; —‘sayounag pus gnig
69 995 t ° o - o " ' ' t G 90€ €I 69 ;| 69 9% PRI-T{BIIEM UINOS | 69 998 °° ouly urepy | - I¥BITB M
, |
.. . .. . .. .. .. -+ |onpeig) 65 0g | 66 06 | 68 0 | **  eouessreMU000Y] ouIy urey
oo .o .. .. . .. .o . .o 2 1% 1 ﬁNM .. A 13 .o ,myw%ms.ﬂuw HOmHOaQH
5% I .. . .. .. .. . .. .. .. ILIT| 430 |75 11" pPPWOUSPIOXO| 0 88 |  ®Anmog-projx0 Aanqregwe )
. »e .. as .o .. . e WN- .H . m.b H e mh. H W»HO—AUMOMIQ—NMHﬂmﬂom
! suyusd
. . . . .. . . .. 9 g . 29z _ . _ G § | -19g-sumO( OBYIUA\ ;
K ' | sumoq | :
89 ol . . . . . . . . |8 P60 (168 [OBUIBM -I3EWIBM
. . . . . . . . . GF G |6 T |&F % | 90TBM-oUOYPRIS | §F AT | °° 38T M
.. .. . .. .. .. . .. wyeig) € 61 | € 61 - | g 61| Loarns Areurumpprg
| ssed soying puw
! _ He01) BIiATR 03
g 9€ o °t e T o o ot °t i 098696 | ¢ 98| ALorsteap-eqApysem | 8 GG | Amqry pue emedQ
.. .. .. .. .. .. .. .. .. T2 | aTg |t lirg |t UOTSUBY X
6% 15 ot t N N o o T *t " I 66,051 {68 Lg | uInqSuudg-premuiy, | 9% 65 | uorLnqusy
w i sjI0, UojIng
0% %5 o o o . o o | o °t o G G6i995% ﬁow 144 m usAyIeN-ereyeY | 0% 6% U SV - ®IB{Y®Y !
.. .. .. .. .. .. [ .. .. ¢ 0 | 3splg 09 SHIOVTYM i
88 T1 _ THer st * €6 I1 | SHUSMTMPIOGINA | 86 TT | ™ sgrosygm -
.. .. .. . .. .. .. . .. o , | 4L O [PUITH-[BON)-plUSULId]
09 0g : Logg | L & * | 89 65 | progSuds-uogseioy | 09 0g | pleydunds
- AR . - - ot 'R PP 6T | PP I | T | %P 6T | T eoumssreunoosy
i eoIBYY
9% %% o o .. I . ot o o I %6 | § 6 | 9% 83 | I2ATg oI T-U[00UrT | QT 6% 19419 °[93 17T
1€ 9% °t o . ot . o o o t 8% 8% | LT € _ 1¢ ¢ | o8pmquynog-LAquioy | 1§ G5 | afpuqujnog
4 ‘ ] goanyo i
a9 oot oy R o o ° T .99 959 |+4styy - wospephyl 9z 9 |t wo}1ag3dT
U, ﬁ i | ERLEL v el B GLER Ao | (3wt U8y
L 0% o o R o o ot ° 089716 19T L 0B |159M - oUr] urely; L 0g |Wmoxj) uojarkyg ‘Pruodr—
9L 1% o o o T o o o o o "BE VG | 95 G 9L T3 [1S9A\ PrOJXQ-vI0ISUeY | 9) 15 | PI0JXQ - BIoBuvy |IXBIIBM
: ; ~—‘sayouvsg | - IMUDINY
R W R P W W R | w0 W | W ‘YW PR PR PR | PR PR ™R
I 9t &I ¥ et gl It 01 6 8 . 1 9 @ ¢ ¥ 8 4 T
! |
1830 - - ‘026161 | "61-816T ; BI-L16T, — ﬁ ‘ey8(d m.._
1 i 1 ‘durfswy . ‘mony ] |
o mea) 2 2 oy | : |
. 3 . 2 eury i . 5 | . ‘m
penad( ‘ & 1ejo], m urel ao100y ew UOISIAL(T -8l aowmm av
i . -
1
‘°urg jo eywig

‘PInugu0I—OZ6] ‘HONVIY IS[E OL da AEIFA¥AS ANV ‘ddIDAYLSX0)) ‘@dZIHOHIAY

‘poruuo?—QANYV'ISI HLNOS

SENTTT INFRANYTAOD

d0 SHIDNAT 40 ATaV],



40

D.~1.

=z}
-
[
o
—_—

L9 &%

6 I
66 &

w R
LT

o0, v

T A . T ' T ImmpeIgi oL 95 (0L SB |t | 0L 9B | T pofeatng | 04 GZ ! *° neddg B1p
M 7 , o199
i i | pae uworjounpg
.. .. m |8,y WA ‘gaIng
. I o o T merg) 01 86 | O 8% to{orss podosing | OT 8 | -X0Y 0 UOISUOIXH
a : GO6T "qed ST | °° o 1699 |GF0 |09 ' S[EASIPH-JOHLIT
: : i wng
[ R B B o - - - 9 8|6 & |§ 08 " jomep-rqediesy | €7 95 |joMeH - Igedrem
o o o ° *t -8 98|09 1 | 3¢ 5 | Aqerddy-exegrmare
o o 1161 deg 0z | .. ** LIT6 |¥90 {168 | BYUURWIBA-INUBIO],
o - o o o o v 09 |09 10 9 |t InueyoL-[mupely
o o o o Tt wyead| g9 €% | €9 €5 Tt | €9 €5 | " uunep-edoyeyey],
o o B SI6T "a°d T o T *t 166 |880 |61 ¢ |wdojeyej-ueumaryorg
o o T o GI6T "0 d T o . 18 9 |650 |63¢ UBUTSTOJ 01139 NJ
. . . . ST6T “*qod T . . . ¥G L | €% 0 | IT L | “-oapexynd-ededinom gsng
o t o ° 6061 °99Q LT e .. .. 66 % |6 0 |o0gg | ededmof-surpe) pPaem®esg - BUI]
o - N 7061 “3ny T - - . 89€ (080 {8gg | sugED-EYEm( -380) 1o ToOMjoURP
a o oo t . o - € T6| €91 |06 61 " wegemp-Byiniored | 6% G0T| 4qorddv - eqjnioreg
e ” INOIY
[ o o - * 09 IT | 09 1T 09T ** padeaing | 09 TT |esedeng-uo3golip
T oo ° . . . 0 I o0 e £ssang relay, qinoRy exad
o t T v . - . 0 L AR B - podearng | 0 6B | -8 - vYIR[O[EY
: qsnogy exed
. : oy o o ‘© |ose€r (0BSE| T 0G| * pakearng | 0B §G | B0 - 181 S((940T
P D .. - 16 ¥6 | 1 %6 ** 116 %3 | qéInqxoy-juownesg
i R . FI6L “o0@ gr | °° . . T 9 IGP0 98¢ | uowmneeg- iy Sig q8rq
o S O SO L1 T N - | LLL [FPO 88 L | UH Sig-oousame] | 0T Lg -XO0Y - 90UIIME]
o o oo . oo .- 8L €6 | & % | 9L TG | 9oudImMer-o[[IAsYIe[) | 9L TG , °° somaamery
.. - A R .. v .. . 996 1890 | 8.8 |°° WBYNQ-PISSOIY | 8L 8 ; ° weynO
, W Lemprey
a . R . . " 09% ;093 098 |t v podesarng | 09 5 | KoI[eA IEIONIEY
. £3o11100) {11y sury
v T I .. .. . . $ & [$60 | 091 |-uImdg 01 pIoysioqqy ; 09 T | AmIOD [[Tyuisg
| uoyBag
o s . - " .. - G9F% [ G9 ¥ BRI <+ I v pokoaang | g9 ¥ |03 PUBSI Wearp
.. * . : . ° T 91 € | 8¢ 0 | %9 & !IIIH o[ppes-opiswng | $% g | °°  PWBJS] UedIH
SIRPWBYD '
" t T - - .. " 67 % |0PE |6 T [3I0g - PIUBPUSID| 6 T |°° sIOW[B) 3I0g "PIU0I—
; W | ! seqouB I g
t - " .. . ot - ‘ 9% | €60 |65 % [uIMowrI-Ao[BAYOU] | 65 & |Kemirey LojreA youl |pue Fnig
' : i ! ‘PITOO—S2YIUDAT | - T BITB M
WOR |, W R W R WCR PR YN PR | T W | TR W
(2SR ] S ¢ I ot 6 8 | 4 9 | g ¥ g | % 1
, | | _ : *
| | :
‘BI-8160 "ST-4T6T. — 33e( | { m. _ _
o i : ‘surde[ | -motg 2 '
-o1elJ | -Bwmiog g i wm 2
. wpu | aspun | g } o B . = . .
sury Jo 03838 _ “ « _
i i

TPINULU0I—()ZE] ‘HOUVEY ISTE OL

‘panuucd—(dNVISI HLAOS

d0 qFiFA¥AE ANV ‘CEIPANISNO)) ‘GHZIYOHINY SEANIT INZRNYEAOY) IO SHIONETT J0 HIEV],



1.

D.

41

LG 91 _ ¥9 86

Lese]

H : i I
M LB T 10 BT 1t s .- 8% 68F,19 65| 0 LGG|TT LEEG, . IT s[ejo,
o o o RS B B . 0 11 0 1T 0 Ir ©ropekssang ¢TI | gomeld emes
ST %% o ° . ) o o . B C1 28 Tt I61 gg | omrep-AInquuoyy, 6T g | *T YoUBAG nejney
] .- .. .. . .. .. OF T 0% % olpE aepy1|D-BIMEI() | ,
- .- . P .. . .. 16 % oF & LT 8 .. 11 8 [ ﬁmgdno‘whmmﬁwdzﬁ “ 19Ty
ot g 4. .- A . 6061 390 T v T A 0T T |1 8 | exsdereng-eysoylem nele M
e v v o o : e . 96 ¢ 8¢ 0 8% ¥ ﬁ "+ BYwoyre g -1ndeig -pndaxg
| ! * i ‘slremirey]
. . I S . . .. 8L TP .69 Th g8 't pudeag-emezeyeIy |64 09 °° nermeAv-itqnderg uiejsem
= ” W | ; : adog * Lemyrey
0F 71 .. .. .. _ .. L. | . AN .. .- el 69 0 0% g1  edoysSpeyy - wogurp\ 0% 31 | -e8peH 07 TWOJUIA | [[IH 9Seioq
; : ! ysng
. .. . N m . ' e .. .- 0 IT 0 IT i oo 11 .. ©+ pafesang |0 1T nowva.H,:ou:fww
e .. e R R v .. .. _H:EE 0% 11 0% TT 08 1T T 20UBSSTBUTIODY BOABIBIN
. . . . Coee . . N 068 0% 8 103 8 . * pekearng ! -uapswiny
: o uweag
0% 01 .- . e A . . v C O0FIT 0 I 0% 0T QINQSSOTY -USPSWNT | 0€ | °° BOIBIB[{-USPSWQT ! PUE UOIS
i | i W < JIRY M -Sury - (18
F L8 .- . e ' . : . .. . . 61 6 GT ¢ '$ A8 ﬂom_mmH:M [[131BOI0ATY (F LS |UO3SIUII-[[18180194U] | -T1B DIOAU]
.o .. . ,v - .. .. . » .. . ,wH m.um , . wH mm m UQ%GNVSW
. ‘e . .. .. . .. ge 5T i °° .. ST €T €9 0 .9¢ oI b (192 TOID-2PAID
ﬁ .. e . .. .. L06T T8I LT s e . 2} 9 [ LL0 GF ¢ ** 9pAID-eIPUBXATY
o o o o T 9061 @ T ¢ Ct o ey TT 09 T |68 0T | ®Ipuexery-ap oney)
8L ¥eT-| T - 7 B o 9061 ‘Ainp T B 0L L 1F€0 |98 L ¥eeI) oprQ)-neyRW(Q BIMBH
A o e o i o FO6T “adog T o *t 98 FT 9T T |0G €I | UBARWQ-A°[BA "BP] oyery op eurg ey
S ° o o B o oo T 0 YOT B9 G |81 86 | A°|[BA ep[-TnIBSUIM [I¢ GST | WIBJ{ Pn[e IYerep | -ue) oS0
.. . .. .. .. .. .. e L6 WL 6 gL e vt pefaaing
9€ 6 v v o ) a v o T T 8% 0T ,8L0 986 Wegque[)-o[epuUspy (0§ 61 ; * " SIOJIOT-S[BPUSPH
0L &1 B i . . T 1 606L WO T . . T 08 ST (0¥ T 04 8T BIBATE M -S[BPSIOATY (0L €1 |[SIOZIIAG -8[BPSISAIY
g9 ol . v o Tt 8061 ¢ AON9E T 9 FT 16 T |69 81 - °°  ULNOdg exfexlepm €9 g1 | °° BYBHLBM 010D |
s R I - o mread) g ¥1 g6 YL | 0 BB B1 °Aeawns Areurmmerg
. .o . e [N e .. . .. 8 6 'g¢ G * *+ lgc 6 N U@%m>n:_w 0o ¥ - 8100-0S[PY “DJU0D—
| : | | Ay yomsiq - | spuvag
6¢ 9¢ : I : e I TogL kg (P8 T |68 98 UspswmnrI-s10f) 6g 9§ | SUlB[d BOWI® A | PU® Huig
_ | | ; i i ‘PIN0O—SIYouUDLg | - 1B 18 M
R W YW W9 W W0 W 'R R PN R e R R R | R ‘N
T 9 _ P18l T 1 o1 v 6 | 8 L9 g i g 3 I
oL | — ,_.8;:2 | oster | i et — # “o4eq ®
' -Sutde | ‘umom 3
| T & :
@ . 2 ‘auy . = uor
‘powedo = I910L m E.a.m uo13008 qw WOISIAL] -~ ac.:w%

aupy yo 8391y

*pAnuriuod—NVISI HLAOS

PANnULNOI—OFET ‘HOMYIY LSTE O 40 GEAFANAS aXV ‘OALOANLENO) ‘GAZIMOHIAY SHENI INEKNUEAOL) 40 SHIDNET 40 414V]

6—D. 1.



D1, 42

APPENDIX C.

ANNUAL REPORT ON BUILDINGS BY THE GOVERNMENT ARCHITECT.

—

The GoveErNmENT Arenrrrer to the Hon. Mintster or Pubric WoRrks.
SR, — Public Works Department, Wellington, 1st April, 1920.
L have the honour to submit the following report on the various building operations of the
Department: for the vear ended 318t March, 1920.

Nrw ParnramenTary BoinpiNngs.

The work done during the year was mainly in the completion of the rooms facing Muscum Street
and the plastering of the corridors and rooms heneath the Lownge Lobby on the gmund floor.  The
external marble work has made only slow progress, but the columng of the front loggia have been
completed, and the superstructure carried up sufficiently to permit the flat concrete roof over same
to be laid. The stonework on this portion and on the north end feature in Museum Street front will
soon be completed up to the top, as most of the stones required are worked ready for setting. The
plasterers are now engaged executing the preliminary coating of the rooms along the main 1rrmt, and
m three or four monthrs it 1s bohwed the Speaker’s, the (_‘abmv . and the Ministers’ rooms will be
completed.  There will then only remain the front centre entrance lobby and staircase to complete :
but az much mason-work remains to he done at this portion it i uncertain when final completion will
be reached. It is hoped, however, that after the session this part of the structure will receive
gpecial attention, and, as work will then be concentrated on it, that steady progress will he made.

Vice-Rrcar RusmENcus.
At both the Auckland and Wellington residences additional accommodation was provided
preparatory to the visit of His Royal Highness the Prince of Wales.  The dismantling and repapering
of nine rooms at Wellington is in hand.

DEPARTMENTAL BUILDINGS.

Auckland.—General repairs and renovations have been effected. A new strong-room and office
furniture have been supplied for the Native Department, and a strong-room, fitted with numerous
drawers, tables, &c., provided for the Lands and Survey Department.

Napier—-A motor-garage has been built, renovations effected, and various offices fitted and
furnished.

New Plymouth—-Renovations were carried out and office fittings supplied.  Brick partitions
were erected in the benzine-store, to isolate each Department’s supply,

Wanganur—Fittings and furniture were provided for Repatriation Office, Boarding-out Office,
and office of Registrar of Births, Deaths, and Marriages. Sundry additions, repairs. and general
maintenance were carried out at other offices.

Wellington—Asphalt paths around Government Buildings were repaired.  The hydrauic lift wa
overhauled and repaired. The electric lift in the Customs Blll]dllluﬂ was overhauled, the ]10’twatel
heating-apparatus attended to, and the drainage improved. Mmlxtona,] residences were renovated.
At Old Parliament Buildings the * Vigilant ” automatic fire-alarmn system was installed by the
Department, alterations effected to the “electric- light-supply main in the library and the top floor
rewired. A number of the cellars beneath the New Parliament Buildings were fitted up for storage
of records for the convenience of various Government Departments.  Minor alterations and repairs
were effected to many other offices, and a considerable quantity of furniture and fittings sapplied.

Nelson.—Two strong-rooms have been renovated, the existing fitbings in several offices altered,
floor-coverings supplied, (md the general maintenance of huildings and ﬁ‘r‘nmgs attended to.

Thistehurch.- -Furniture and fittings have been supplied to all Departments as required.
Removal of offices has been attended to general renovations have been effected, as well as the
thorough maintenance of all buildings and offices throughout the vear.

Dunedin and Invercargill-—General maintenance was effected and renovations carricd ont as
required, as well as office furniture and fittings supplied to the varions Government offices.

The Government Buildings at Auckland, Wellington. Christchurch, and Dunedin were tastefully
decorated on the oceasion of the visit of His Royal Highness the Prince of Wales.

COURTHOUSES.

Dargaville.--This office was painted, a new fence evected. and drainage repaired.

W hangarei.—Several small repairs were effected as were found necessary.

Auckland Magistrate’s Court— All exterior wood and iron work has heen cleancd and painted,
and the yard and paths tarred and sanded.

Te Avoha. -A strong-room and outbuildings have been erected, drain laid, and buildings generally
renovated.

Rotorua.- - Small repairs were effected.

Waipiro Bay.- A contract has been accepted for painting, renovations. and repairs,

Gishorne. --Heating-apparatus has been installed, and painting is in hand.

Napier and Hastings—Llectric}light has been installed in both buildings. and vepairs efiected
to the latter.

Hawera.~—Fxterior painting has heen completed.
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New Plymouth.--Extensive alterations have been carried out, including erection of scparate
waiting-room and lavatory for female witnesses.

Raetibi A new wooden building, with the necessary outhuildings, has heen erected.

Wellington. Supreme Court.- Additions to the custodian’s quarters were erected and electric light
stalled therein ; also, several rooms were renovated. ’

Wellington Magistrate’s Cowrt.--Telephone system has been altered, electric bells and lights
maintained, and several rooms venovated. )

Petone~-The floors of three rooms were vovered with felt and linoleum.

Featherston. —A new drainage system in comformity with the horough by-laws was nstalled.

Christehuwrch Magistrate’s Court-—The rool has been repainted and fittings supplied.

Christchurch Supreme Court.- —The exterior of the old wooden portion of the custodian’s quarters
was repainted.

Tomarw-—A destructor was built and gencral renovations carried out; alterations were nade,
and an electric-lighting system installed ; extensive vepairs were effected to the roof.

Dunedin Law Courts——Additions and renovations were made, a hot-water service installed, and
repairs carried out.

Hampden—The renovation of wood and ivon work, including fencing, is now in hand.

Kaitangata.—Repainted, and fencing erected

Mosgiel.~~Kxterior repainted, and minor repairs etiected.

Tapanui.-—A new picket fence has been crected, and water accommeodation improved.

(fore--Sanitary connection with sewer system has been made, besides general maintenance.

PoLIcE-sTATIONS,

Dargawille. ~'The buildings were painted outside and renovated inside.

Hikurangi—The living-quarters were renovated and repaired.

Russell.—Several small xepairs were effected.

W hangarer—Several small xepairs were effected, but extensive additions are now in hand.

Auckland Central.- - Alberations have been made fo stables to provide for the housing of two
motor-cars, and a destructor and benzine-store have been built. A room for the accommodation
of plain-clothes constables has been renovated, alterations made, and a sink and gas grill provided.

Hamilion.--The whole of the interior of the sergeant’s residence has been renovated, repaired,
and painted, a new porcelain bath and lavatory basin provided, also a new range fixed and hot-water
service provided.

Carlyle, Byron Street, Taradale, and Porangahau Stations have been renovated.

Eltham.—A hot-water service has been installed, also a porcelain bath, and the interior has been
vepainted.

Fitzroy.—Kxterior painting has been completed.

Manaia. —Outside has been repainted, and inside painted and repapered.

New Plymouth.—Exterior has been repainted, and electrie light installed.

Patea.-—The drainage has been connected with the borough system.

Wastara.—Repapering has been completed.

Opunake, Hawera, Inglewood, and Normanby Stations have been renovated and mmor repairs
eitected.

Raetihi-—The erection of a new station with cells and stables has been completed, and electrie
light has been installed throughout.

Ohakune.—New additions consisting of kitchen, scullery, bathroom, washhouse, pantry, and
wood-shed were completed, and electric light installed.

Palmerston North (Sergeant’s residence and Terrace End Police-station).—Alterations and general
repairs were effected. o

Otaki~The premises have been enclosed with fence, and the building painted.

Kimbolton.—Several rooms were repapered, general repairs carried out, and a new tank supplied
and fixed. _ A

Greytown.—The buildings were renovated, papered, and painted.

Lower Hutt—A new building was erected by contract.

Wellington (Johnston Street)—A heating-apparatus was installed in the cells. A brick motor-
garage was erected. Alterations were effected to the electric lights in the gymnasium, and several
cubicles were repaired. .

Wellington (Mount Cook).--KExtensive renovations were carried out to the main building. A
new sink and gas cooker were ingtalled, alterations nade to the hot-water service, and the roof and
drains repaired.

Kilbirnie.—Drains and lavatories have been repaired.

Johnsomville—A drainage system has been installed, and gas and water laid on.

Nelson and Port Nelson.—General maintenance.

Wakefield—Both station quarters and outbuildings were externally painted and generally main-
tained.

Hokstika.—A contract has been let for the erection of a police-station and sergeant’s residence,
but owing to the difficulty of procuring seasoned timber the contractor has been unable, so far, to
make a commencement.

Christchurch—Electric light was installed in the Sub-Inspector’s residence. Staff houses were
repainted and repapered, and the old morgue and van-shed were altered to provide a motor-garage.

Little River —Renovations and repairs were effected.

Papanui.—The hot-water system was overhauled, and the buildings repainted and repapered.

Phillipstown.—Extensive renovations and repairs were carried out.

Temaru.——Alterations were made to the main buildings, including the erection of a new chimney.
Additional furniture was supplied. The Senior Sergeant’s residence was renovated, and the interior
repapered and painted. The Chief Detective’s residence was also thoroughly renovated, and the whole

of the exterior painted.
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Dunedin.—A residence was purchased for the accommodation of the Su perintendent.

Dunedin South—Paths were asphalted, electric light installed.

Hampden.—-Hot- and cold-water system was provided, and buildings repainted both inside and out.

Lawrence—Small additions were made to the constable’s residence, and a hot- and cold-water
system installed.

Mornington.-—A residence was purchased and renovated.

Oamaru.—The new station was completed.

Lalmerston.—New kitchen-range was installed, and three bedrooms, kitehen, and scullery renovated,

Otautau, Gore, Invercargill, and Bluff Stations were repaired and renovated, and a nuniber of others
were maintained.

PosT-orrices.

Aratapu.—General repairs to doors, windows, grates, chimneys, fenoes, &e., were efiected.

Awanui. ~Repairs were completed ; one new bedroom erected ; the building painted outside.

Broadwood.—'Lhe building purchased was converted into a post-office, and two new bedrooms
were added. A road was formed to the office.

Dargawille.—Scveral repairs were effected at this office, and the Postmaster’s residence was painted
and renovated.

Hikurangi—Swmall repairs were carried out and three rooms were papered.

Kawakawa.—General repairs and renovations. The whole of the living-quarters were painted
and papered.

Kawakawa.--Old post-office repaired and renovated.

Kawakawa. —-Lineman’s residence painted and papered inside and out.

Kaikohe.—Gencral repairs to drainage and sanitary arrangements. A new water serviee was also
installed.

Mangonui—Small repairs were effected.  Three rooms were painted and papered.

Onerahi——General repairs.

Ohaeawar.——Renovations and repairs to the office were cffected during the year. The renovating
of the living-quarters is now in hand. The whole of the buildings were painted.

Russell.—Scveral small repairs were carried out. Two rooms in the living-quarters were papered
and painted.

Rawene.—A new residence was erected during the year.  Small repairs were ulso carried out at the
office.

W hangarer. —Several small repairs were carried out during the yoar. Kxtensive additions ave now
in hand.

Waipu.—Small repairs were effected during the year, and two rooms were painted and papered.

Whakapara—Small repairs were carried out, and two rooms were papered and painted.

Auckland Chief Post-office.—~Alterations have been carried out to the Money-order and Savings-
bank Department, to provide additional accommodation for the public. This entailed moving back
and alterations to screens, counter, &c. HExtensive alterations have also been carried out to the stamp-
rotunda in the main office. The work of recovering the main roof with Neuchatel asphalt is well in
hand.

Parcels Office, Auckland.—~New accommodation has been provided for in Albert Street. The new
building acquired for this purpose has been fitted up, including the crection of partitions; building
strong-room in bascment, 40 ft. by 16 it.; flooring over cart-docks ; forming platform and concrete
roadway at the back of building ; erecting tables, racks, &e.; also providing sanitary accommodation.

Wellesley Street Post-office and Telephone Lachange, Auckland.--This building, with a frontage of
50 {t. to Wellesley Street, 50 ft. to Coburg Place, and 114 ft. 10 in. to Lorne Street, containing three
stories and basement, is built of brick, with reinforced-concrete floors carried on conerete encased steel
columns and steel beams, and is of fireproof construction throughout. The Wellesley Street front
and also a return feature to Lorne Street is finished in white ¢ement. The building is heated by hot-
water radiators, and is lit throughout with electric lights. The basement, reached by five steps down
from Lome Street, accommodates the battery and power rooms, heating-chamber, and storage. The
ground floor, reached by nine steps up through main entrance doors from Wellesley Strect, contains
the public vestibule, finished with tiled floor and tiled dado, where posting facilities are available,
Swing doors lead from here into the public space, which is fitted up with sixteen desks and counter,
executed in polished Tasmanian blackwood, and also with two slot-telephone cabinets. Three steps
up from Lomne Street lead to the parcels counter and also to the private-letter-box lobby on the ground
floor, where 105 private letter-boxes are placed. The rool is covered with Neuchatel asphalt, 1 in.
thick, while the underside of roof and also walls of the second floor are finished in hydrated lime
plaster. The conerete foundations were buils by the Department by day labour, and the erection of
the building was let by contract on the 23rd February, 1918, and completed on the 4th March, 1920,
at a total cost of £20,5H89.

Ngaruawahio.—Additional accommodation in brick has been provided for the mail-room. New
furniture and fittings have also been provided, and the whole of the office renovated.

Walton.—A new post-office in wood has been erected, consisting of mail-room, public office, and
telephone exchange for official purposes. A residence has also been erected. Furniture and fittings
of the usual description have been provided and fixed.

Cambridge Post-gffice—A contract has been let and work is now in progress, comprising the
removal of some of the internal walls, in order to give greater mail-room and counter accommodation.
A new room has been built for the Postmaster.

Henderson.—A wooden building has been erected for tewiporary nse.

(eneral maintenance and mino» renovations have heen effected at the following offices : Manukau,
Katikati, Matata, Taneatua, Tauranga, Mokai, Taupo, Te Puke, Waimana, and Rotorua.

Tolaga Bay.—-The contractor for this work has been dedayed owing to searcity of timber.

Wairoa.—Additions are in course of construction under contract.

T'e draroa.--Additions are now in hand under contract.



46 D.—1.

Maintenance, general repairs, or repainting, &c., have been effected at the following @ Napier,
Hastings, Havelock, Ongaonga, Hunterville, Takapau, Port Ahuriri, and Ormondville,

Eltham. ~Alterations to provide additional exchange accommodation were made. .

Inglewood.—The interior has been repapered and painted.

New Plymouth. ~The interior ol telephone exchange has been repainted and additional garage
accommodation provided.

Minor repairs and renovations have been carried out av Marvakopa, Okato, Patea, Stratford,
Urenui, Whangamomona, Waitara, Hawera, Kaponga, Manaia, and Rahotu.

Wanganui—The erection of the new automatic telephone exchange has been completed.  Addi-
tions to the money-order office are in hand, and extra lavatory accommodation has been provided.

Several other offices in this district have been repaired and efficiently maintained.

Tiraumen Post-office.-—~A new office has been erected by day labour.

Alterations, additions, and efficient maintenance were carvied out at the KBketahuna, Foxton.
Te Horo, Tinut, and Feilding offices,

Khandallah Automatic Telephone Erchange. - Phe contract for the evection of this building was
conpleted early i the year.

tieneral Post Office A number of rooms and corridors, including the Postmaster-General’s room,
tea-roony, kitchen, and social hall were renovated and painted.  The roois were repaired and painted.
‘T'he heating-apparatus was overhauled and an additional radiator was installed.  The clectric-light
system was overhauled, and additions were made thereto.  Other minor repairs, renovations, and
installations were carried out.

Packakarikr. —This new post-office building was crected duriug the year by contract, and a
water-supply was laid on.

Pongarov.~—Additions and renovations were effected to this building,

Lower Huft- -The clectrie-light system was mstalled, and general repairs were effected to the
building. A fence was shifted, and alterations were effected to the telephone exchange.

Rongotea.—Additions were erected by contract, and electrie light was installed.

Levin Post-office.-—Alterations were effected to the gas fittings, and a new gas-stove and screen
was installed.  The office was painted and repaived, and several Hi the rooms were papered.

Kelburn  Automatic Telephone Brchange. -The contract lor the ercction of this building was
commenced carly in the year, and the contractor completed the work in conneetion with the necessary
excavation, laying concrete foundations, &o., and laid about three courses of brickwork around the
building. The work on the contract was then discontinued, and nothing has been done since for want
of material.

DPost and Telegraph Stores.—Several small vepairs and installations were carried out during the
year,

Lulmerston Novth Post-office.-—Repairs were effected to the skylights, and additional private letter-
boxes were supplied and fitted.  Additions were erected to the despateh clerks” social hall.

Featherston Post-gffice.—New drainage system was installed to connect with the borough systen.

At several other offices both in and out of Wellington minor repairs, alterations, renovations, and
installations, as well as general maintenance, were attended to.

Nelson.~A sanitary drain has been laid to connect the building with the new sewer,

Collingwood ~-Lavatory accommodation has been provided, comprising septic tank, sanitary
drainage, windmill, and tanlk-stand ; alterations to existing outbuildings, and the existing drain
converted into a storm-water drain.

Takaka Posi-office.-~-A glass partition has been crected to separate the mail-toom from the
telegraph-room.

Motueke.- -The wall between the public space and mail-room has been partly removed, and a new
counter inserted in the opening ; new private letter-boxes and posting-slots built in ; collapsible ivon
gate fixed to main-entrance porch ; wail-room, Postmaster’s office, public space, and main-entrance
porch renovated.

General maintenance has been cffected at Motucka, Wakefield, Murchison, and Port Nelson
offices.

Westport.—The contract for connecting with the town sanitary system was completed, and general
maintenance of all offices in the Westland District was attended to.

Christchurch~—This building was effectively maintained, and numerous minor alterations for the
convenience of the officers were made. A contract has been let for extensive additions, but not yet
commenced.

St. Albans.--"The interior of the residential quarters was papered and repainted.

Ricearton (Upper). -A contract for the erection of a new post-office has been let. The work
has not yet been commenced. '

Watau.--A hot-water system has been installed.

Rukaia.—Renovations, including painting the interior, were carried out, and a building for housing
the newly installed gas plant was erccted.

Timaru.—The work in connection with the additions and alterations to Timaru Post-office was
commenced on the 5th May. The various outbuildings were removed from the site of the additions,
and excavations for the foundations dug. The concrete foundations were commenced ou the 4th
June. The old stone sewer was removed, and a new 4 {6, circular sewer laid the full width of the
building. The brickwork was carvied out to the first-floor level. Al necessary window and door
frames have been fixed in position. All Hloor-joists were fixed and braced. A contract was let for
the supply and delivery of doors, windows, and frames, and is well under way. A contract for the
manufacture of cast-iron columns was also let.

Rangiora.-—A contract for additions has been let but not yet commenced.

The following additional offices were effeetively maintained, renovated, and repaived during the
vear ;. Akaroa, Ashburton, Culverden, Fairlie, Kaiapoi, Lyttelton, Mayfield., Pleasant Poing, Puaha,
and Woodend.

Cromwell. —New  strong-room door, partition, and shelving crected, and Postmaster’s residence
improved.
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Tapanus. ~Postmaster’s residence, outhuildings, and fences were repainted, and the interior of
the residence repainted and repapered.

Wedderburn.—Repainted mside and out, and general vepairs effected.

The following additional offices were repaired and renovated : Alexandra, Caversham, Dunedin,
Dunedin Noxrth, Port Chalmers, Waipiata, Bluff, Fortrose, Gore, [nvereargill, Mataura, Otautau,
Riverton, and Waikaka

AGRICULTURE,

Ruakira. - A new building to house an engine in connection with the electric-lighting system is
in course of erection.  The accommodation for returned soldiers has been completed.

Somes Island. —Watering facilities for stock have been provided in the paddocks.  Water was
laid on to the carctaker’s cottage, and renovations were effected to the interior, and the extervior
painted.

Fagrlie. -\ hot-water service was installed in the Stock Inspector’s residence, and renovations
effected.

Balclutha and Owaka. -Both residences were renovated and repainted, and those at Middlemarch
and Naseby r(,pairod

lm)m*ca'rqdl Sanitary connection with the ciby sewerage system was wade at the poison-mixing
depot.

Olantan. —Inspector’s residence was renovated and office fummiture provided.

MentaL Hosprrans.

Auckland Mental Hospital.——Main chimney-stack of boiler erected, house 1epaired, also a fiteplace
in No. 2 auxiliary, and general repairs, &o., have been effected.

Tolkarui Mental Hospital, Unit No. 5. -This work was started in January, 1918, and was completed
and handed over in November, 1919,

Camp Buildings - -Work was commenced i April, 1919, and completed in November, 1919.

Male and Female Admissivn Block. ~Work was commenced i October, 1919, All screeds oy
damp-course level have been fixed to their respective levels, and the greater portion of damp-course
laid. The chimney-foundations have been fixed and filled with concrete. A1l brickwork has heen
earvied up to damp-cowrse level, aud dav-room portion up to sleeper height.

Female Block. -In this block the conerete foundations are now complete and the drains are heing
put in. A start has bheen niade with the painting of unit No. 1 and roofs of No. 1 dormitory.

Porirua. —The principal work done during the year was the completion of the new draimage
systemn.,

Nelson.—Work is proceeding under contract at the new reception block (in brick), let at a cost
of £6,647 4s. The concrete foundations were commenced on the 31st March, 1920, and at the present
time the brickwork is laid up to the damp-course all round the building and 3 ft. high on the back
wall.

NSunnyside—The only work carried out at this institution consisted of testing and maintenance
of the antomatic fire-alarm systen.

Kovcarion (Narive ScrooLs).

Pupuke and Tawtoro. -General repairs and painting have been carried out. A new bathroom
was erected and alterations made to the kitchen at the Tormer, and o range installed at the latter.

Plans and spectfications have been prepaved for Native-se ‘hool ])ull(lmn.s at Waiohau and Matata,
and for a teacher’s residence at Walmahana.

Manmutahi—Completed except lencing.

Tihiomanono. -Difficulty is being experienced in obtaining material, which prevented a com-
mencenent being made.

Wharekahika. ~The contract for additions has been delayed for want of timber.

Rangitukia.--Tenders have been invited for the erection of a new class room and shelter shed.

(GENERALL.

In addition to the foregoing, a considerable volume of work has been carried out i the maintenance
of drill-halls ; the Observatory and Dominion Laboratory, both in Wellington ; Public Trust Offices
throughout the Dominion;  8t. Helens Hospitals ; Customs buildings ;  Ministerial residences,
Wellington ; tourist resoxts, repatriation offices, receiving-homes, &,

Joux CaMPBELL,
Government Architect.



47 D.—1.

APPENDIX D.
ANNUAL REPORT OF CHIEF ELECTRICAL ENGINEER.

The Catrr Enzcrricat. ENGINRER to the Hon. the MiNvister or Punric Works.
STR,- -

I have the honour to submit herewith the annual report on the development of electric
power within the Dominion for the vear ending 31st March, 1920,

Lakk Coueriper Hynro-pLRCTRIC SUPPLY

The vear nnder review is the fifth vear of operation, and marks a stuge when the earnings of
the pldnt have met all expenses, leaving a credit balance on the year's operation. Though no
cmergencies comparable with the previous vear’s snowstorm and the influenza epidemic have been
(‘Aponvn(wl during the past vear, all branches of electrical work are still suffering from the offects
ol the war, both as vegards difficulty in obtaining material and the high prices. A severe winter was
again experienced, with considerable transmission-line trouble as the result of snow, but the operation
of the plant was carried on satisfactorilv, and an urgent demand was oxperienced in many directions
for the supply of power. The revenue for the year was £45,831, being an amount of £3,585 in excess
ol all charges, thus allowing the first contribution to be made towards the aceumulated loss of the
past four yvears.

Capital Outlay.

The capital outlay at the end of the year was £422,076, ax compared with £403,156 at the end

of the previous year. This outlay 1% analysed in Table B herewith.

Financial Results of Operation.

General and detailed vesults of financial operation and load records are given in Table A,
showing an increase of 20 per cent. in power-house maximum load during the year, and of 20 per
cent. in the units output. The total generating-cost per kilowatt sold <m<1 per unit sold show a
further reduction on those of previous years.

The increase in working-costs for the ycar under various heads, as compared with those for
the previous year, is shown in Table €. This table covers only the figures relative to the Depart-
ment’s operatl(ms but in order fully to appraise the operations of the “whole of the Lake Coleridge
supply it is necessary to include the activities of the loeal bodies who purchase in bulk from the
Department and carry out independent supply systems. These figures have been tabulated in
Table D,

Egtensions.

Some progress has been made with the long-overdue extensions at the power-house. No. 5§
unit was ordered in May, 1916. The turbine was received and has been crected during the year.
The generator has recently been delivered, but cannot be put into operation until the third pipe-
line is installed. The material for this pipe-line was also ordered in May, 1916, but owing to the
action of the Imperial authoritics during the war the work has been repeatedly delayed, and the
prospects are that it is unlikely that it will be installed before the winter of 1921,

Work has been in progress on the whole of the concrete piers and anchor blocks for both third
and fourth pipe-lines, and these are now nearing completion.

Additional switch-gear for the power- house and substation has been purchased for extensions,
but at prices ranging from four to six times the cost of similar material in the original contracts.

Extensions to Addington Substation are required before further ingtallations can be completed,
but the lack of material has hampered all work of this kind.

Owing to the inability to supply power no vigorous policy of cxtensions to the distribution
system could be carried out during the year. The 11,000-volt lines have heen inereased from
65% to 72% miles, the 3,000-volt lines from 104 to 11 wiles.

In spite of the shortage of power several consumers were connected for temporary supply or
supply under special conditions, and the low-tension reticulation has been extended in several
districts to meet such cases.

Connected Load.

Every effort has been made during the year to discourage additional consumers owing to the
shortage of power, but in spite of these endeavours the total oonneotud load (Table K) has increased 32
per cent.——from 23,192 kw. to 30,584 kw. This connected load has been supplied by a total demand at
the substation of 6,260 kw., giving a diversity factor of 4-86, slightly higher than that of last year’s
figures of 4-35, due to the steel furnace coming on during the year and restricted to night supply.
This satisfactory diversity factor is due largely to the restrictions imposed with & view to giving a
greater supply without increasing the maximum demand on the power-house.

Operation.

Owing to the overloaded condition of the plant its operation during the past year has been a
matter of great anxiety. The maximmm load recorded at the power-house was 7,066 kw., repre-
senting an overload of 18 per cent. on each of the four gencrators. With a view to nbmmmn the
maximum output from the plant, instructions have been N%uod for the generators to be worked ap
to a definite limiting temperature before load is cut off at the substation. [t is usual that heavy
peak loads occur on cold days, and this fortunately ensures the generators being overloaded when
best able to carry the higher loads without overheating,
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Though the generators have operated without mishap, the turbines have now begun to give a
considerable amount of trouble, and frequent replacements of certain spare parts have had to be
made within the last few months. It is hoped, however, that the trouble is a passing one, and
indications are that the matter has been remedied for the present.

The transmission-line insulators have given further indications of an increasing deterioration
in quality. At onc period the replacements became so frequent that the stock of spare insulators
was seriously reduced, and very considerable delay and difficulty has oceurred in obtaining delivery
of spares on order.

No serious trouble occurred during the year on any of the distribution-lines, and all the switch-
gear and transformers have operated satisfactorily.

Interruptions to Service.—Transmission-linc.

During the past twelve months only three breakdowns oecurred which involved interruptions
to the service of over fifteen minntes” duration, and of these two were due to abnormal snow conditions,
causing both lines to be affected simultancously.

The first interruption was on the evening of the Ist September, the fall of snow being of unusual
severity both in the city and towards the power-house.  The north line failed at 6.28 p.nw, but
serviee on the south line was maintained during the night. At 10.45 a.au. on the following day the
south line also failed.  Despite all offorts to locate the faults, it was not until 1.30 p.m. that the
service could be vestored, causing a total interruption of two hours forty-five minutes.

The second imterruption occurred on the 21st September.  After a severe gale heavy snow fell
in the area bevond Snowdon, and the south line failed at 9.45 p.m.  Before it could be restored the
north hine also failed, at 11 p.m. The severe weather conditions caused considerable trouble and
delay in restoring the serviee, which was not resumed until 6.50 a.m., thus involving a total
imterruption of seven hours fifty minutes, fortunately during an off-load period.

The third interruption ocemrred on the 6th March, 1920, when very foggy conditions existed on
the plains.  Unfortunately hoth lines broke down simultancously, at 1.14 a.m., and owing to the
great number of insulators on both lines requiring replacing it was 5.30 a.m. before the service could
be resumed.  The period of interruption in this case, four hours sixteen minutes, occurred during
night hours, and therefore with o minimum of inconvenience.

Apart from these serious cases due to special civenmstances, the total period of interruptions for
the vear does not exceed fifty minutes,

Serious as the interruptions have been, the circumstances were in cach case abnormal, and,
though snow in such quantities may not be expected frequently, it is obvious that the line-construction
will require to he of such a nature as not to be aflected when such snowfalls do occur. The present
insulators do not give a standard of construction providing this degree of reliability, but, from the
indications already obtained as to the improvement in the manufacture of pin type porcelain
insulators, there is cvery reason to believe that when the present insulators have been entirely
replaced by a later type a much greater degree of reliability will result.

While the bulk of the interruptions have been due to faulty insulators, & certain number have
occurted as the result of breaks in the aluminium wire on windy sections of the line, and arrangements
have already been made to replace the aluminium with copper.

Water-storage.

Though snowstorms were experienced during last vear, the winter was not consistently wet, and
the frequent rains resulted in there being no sustained accumulation of snow, and the consequent
absence of any pronounced thaw in the spring.  As a result the lake-level did not recover as has been
the case in previous years. The chart giving a record of lake-levels shows a recovery of only 18 in.
above last year’s lowest level---2.e., a vise from 1,664% ft. in September to 1,666 ft. in November—the
maximum level recorded during the year being 18in. below overflow level.  Since then the fall has
been ut practically the same rate as in previous years. Though the tunnel enters the lake at about
20 ft. below its surface, the lip of rock between the tunnel-mouth and the intake gates is the limiting
level controlling the flow of water. It has therefore been necessary to reduce the level of the lip as
the lake-Jevel fell.

The diversion of the Harper River has always been included as part of the hydraulic development
required with the installation of the fifth generator, and is now in hand, but work on the intake lip
must be completed before the diversion of the Harper River is carried out. The deepening of the lip
is therefore a recognized part of the work, and is being carried out under those conditions which were
known to be necessary for its completion,

Selling-rates.

The Department is still giving supply on rates published in June, 1918, and in the case of the
majority of wholesale consumers supply 1s being continued upon contracts negotiated four or five years
ago, at prices which then compared favourably with any alternative source of power, and which at the
present time provide supply at a rate recognized to be exceedingly favourable.

New Industrial Developments. ‘

Owing to the restrictions placed upon supply as the result of the shortage of power, it has not been
possible to give any encouragement to the development of new industries or special applications of
electric power.

The Canterbury Frozen Meat Company at Belfast has installed electric plant for operating the
freezing-works, but at present is limited to night supply only. Messrs. Kempthorne Prosser are
erecting chemical-works at Hornby, but cannot be given supply for the present. A new woollen-mill
has been erected by the Kaiapoi Woollen Company in Woolston, but power cannot for the present
be supplied for its operation. Messrs. Waddell’s 1,200 kw. steel furnace at Sockburn has been
operated to the extent of burning in the refractory lining of the furnace, and the observations made
during this operation indicate that the furnace load should be carried without any serious disturbance
to the supply voltage. Tt is also restricted to night supply only in the meantime,
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Electric Vehicles.

The sale and use of electric vehicles has been hampered by the difficulty of obtaining delivery
and by the high cost of new vehicles.  This form of transport continues to play an important part in
the industrial fife m the city, and will doubtless increase rapidly when deliveries at reasonable prices
can be obtained. The Department now has three battery trucks in use on the Lake Coleridge
system, and there are lorty-two other vehicles in operation in the district, ranging from 4 ton to
3% tons capacity. The uses include five runabouts, one taxi, twenty delivery-vans, and fourteen
heavy lorries.

WaikaTo ELECTRIC-POWER SUPPLY.

On the Tst November last, in terms of the agreement entered into between the Department and
the Waibi Gold-mining Company (Limited), the company’s clectric-power plant was acquired by the
Department for £212,500.

The main features of the plant acquired are the headworks and generating-station on the Waikato
River at Horahora, seventeen miles from Cambridge, with a pl(mt capacity of six generators, each

capable of generating 1,050 kw., or a total of 6.300 kw ; the transmission-line of three No. 0 S W.G.
copper conductors on steel tower s, from Horahora to Waikino (fifty miles); and the transformer
station at Waikino for tr(msfurmmgr the energy supplied to the Waihi Company’s mine.

Results of Operation.

During the five months from the 1st November until the end of the financial year the Waihi
Jompany operated the plant on behall of the Department. Practically the only consumer supplied
during that period was the Waihi Company itsell, for whom the Department is committed to reserve
2,500 kw.

As shown in the accounts, the operations for the five months mentioned resulted in a gross

> < . - .
revenue of £5,803, or £3,933 in excess of working-expenses. Interest on the purchase-money amounted
to £4,427, and depreciation at 2 per cent. per annum, as required by law, to £1,628, leaving a deficiency,
after paying all working and capital charges, of £2,122.

The total number ot units generated over the five months was 6,415,150, and the number delivered
to consumers was 5,630,200, so that 784,950 units, or 12-3 per cent. of the amount generated, were
lost 1 transmission.  The maximum demand on the power-house was 2,700 kw,

The ]L()[]()ng shows the average cost of pr()du(’hon —

f ) |

: | Per Kilowatt,
i Cost. i Per Unit Per Unit Powcy-house
i : ! generated. sold. | Maximum
| l ’ l per Year.
| ‘ |
. : £ d. d. £
Generating .. . . .. Lo 1,024 0-040 0-043 091
Transmission .. . . . . 278 0010 | 0012 0-23
Distribution .. - y iy 295 | 0008 0:010 0-20
Management 343 ‘ 0013 . 0015 0-30
Total working-costs . . . [,870 ‘ 0071 ' 0080 1-64
Interest . 4,427 ¢ 0165 0189 393
Depreciation 1,628 ' 0:061 0-069 1-45
Total costs 7,99 J 0297 | 0-338 7.02

The revenue represented a return of 0-217d. per unit generated, 0-247d. per unit sold, and £5'16
per annum per kilowatt of power-house maximum.

Arrangements for Distribution.

A District Office has been opened at Hamilton to deal with the administration of the Depart
ment’s electrical undertakings in the Waikato district. The area which it is proposed to serve from
Horahora comprises the counties of Matamata, Piako, Ohinemuri, Waikato ; parts of Waipa, West
Taupo, and Waitomo Counties; together with the towns situated within that area. It measures
approximately 3,000 square miles, and consists mostly of rich dairying-country. The power-station
at Horahora is situated near the south of this arca, and the maximum distance of transmission in a
straight line is about sixty-five miles in the direction of Thames and about the same distance in the
direction of Taupiri.

Electric-power Boards have been’ formed under the Electric-power Boards Act, 1918, covering
practically the whole of the area mentioned except Hamilton and Waihi Boroughs, which will be
dealt with through the Borough Councils in each case. The Boards are :—

(1.y Thames Valley Power Board, with an area of approximately 2,300 square miles,
embracing the counties of Matamata, Hauraki Plaing, Thames, Piako, and Ohinenuri,
and the towns of Putarurn, Tirau, Matamata, Morrinaville, Te Aroha, Wathou, Paeroa,
and Thames.

(2.) Te Awamutu Power Board, with an area of about 300 square miles, consisting of parts
of the counties of Waipa, West Taupo, Waikato, and Waitomo, the chief centres being
Kihikihi, Te Awamutu, Pirongia, Te Rore, and Ohaupo, with the Otorohanga district
as ““ outer area.”

(3.) Cambridge Power Board : This district is about 100 square miles in extent, and consists
of the country adjoining Cambridge Borough, which it includes.

(4.) Central Power Board : This contains part of Waipa County and part of Waikato County,
and includes the towns of Ngaruawahia and Taupiri, with an area of about 300 square
miles.

T—D. 1.
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Power avaslable.

The areas mentioned include several large consumers, particularly factories dealing in milk
products, and as in some cases it will be found desirable for the Department to supply direct to these
concerns it is proposed to reserve 500 h.p. of the available supply to meet demands from these
consumers.

The total power installed at Horahora is 6,300 kw., or 8,400 h.p., which will be dealt with as

follows :—
Horge-power,

Spare standby unit . . . .. . .. 1,400
For Waihi Gold- mmlng bompany . .. .. . .. 3,300
For Arapuni construction-works .. .. . .. .. 200
For special industrics .. .. .. .. .. .. 500
For losses in transmission .. .. .. .. .. .. 600
Available for local authorities .. .. .. .. .. 2,400

8,400

Allocation of Power available.
In allocating the power the population and other considerations such as existing installations
have been taken into account, and the following allocation is the result of a careful investigation into
the whole of the factors :—

Horse-power,

Thames Valley Power Board .. . . . .. .. 900
Te Awamutu Power Board .. o .. . .. .. 600
Cambridge Power Board . .. - . . .. 200
Central Power Board. . .. .. . .. . C.. 350
Hamilton Borough Council .. .. . .. . .. 300
Waihi Borough Council . . .. .. . - 50

2,400

The capacity of the existing steam plants in the district is also being carefully investigated, as
it is probable that arrangements will be made whereby a supplementary supply of power will be
obtained during peak-load or low-water periods, thus enabling the water-power to be utilized to its
fullest extent.

Distribution.

Contracts for supply of material for erection of lines and substations to a value of approximately
£50,000 have been entered into. Some of this is now coming to hand, but delay owing to the shipping
difficulty has arisen regarding the delivery of the main contracts, particularly those for poles. In the
meantime line routes and points of supply are being determined, and negotiations completed with the
various consumers, and the staffs and plant are being assembled in readiness to proceed vigorously
with the dlstrlbutlon lines as soon as the material comes to hand.

Nortan IsLanp SCHEME,

The general scheme of the North Island distribution provides for supply from three main power-
stations—viz., Mangahao, Waikaremoana, and Arapuni-—-together with a complete reticulation joining
up these three sources of power.

Mangahao.

Substantial progress has been made with the works at Mangahao during the year. The road-
formation is practically complete, and the testing of the foundations for the dams is under way.
Great delay has been experienced in the delivery ‘of the construction steam- -power plant, the boilers
for which have been crected. The sawmill has been crected, and has started cutting timber for the
housing of the staff, and four of the permanent staff cottages have been erected.

Arapuni.

Extensive exploration work was required at the site of the proposed dam, and is now nearing
completion. In testing the character of the rock and its suitability for foundations, and the distance
to which the concrete-work should extend, a total of 3,474 ft. of shafts, stopes, drives, and adits has
been put in at the site of the dam, gate-wall, and spillway weir. One of these drives runs right under
the river, and will be used eventually to form a cut-oft wall at the basc of the dam. Another drive
runs the greater part of the length of the diversion tunnel which will be required to carry the river
during the period of construction of the dam.

Important tests are nearing completion to determine the waterproofness and the strength of the
rock which forms the sides and bottom of the gorge, and other tests are in hand to determine the
suitability for use in concrete of the stone and sand available in the district. A geological report has
been made by the Geological Survey Department, and chemical tests are being carried out at the
Dominion Laboratory.

Owing to shortage of staff nothing has been done during the year in connection with the Waikare-
moana and transmission-line surveys.

Sourn Ispanp Main ScHEMES.

During the year a detail survey has been completed of the proposed Central Otago schemes, the
results of which are now being prepared. Owing to shortage of staff it has not been possible to carry
the general South Island scheme any further during the year.

ErecTrIic-POWER BOARDS.

The policy of the Department gencrally is to supply power in bulk, leaving the reticulation and
retail supply in the hands of the local authorities. In the past the only local authorities available
have been the cities, boroughs, counties, and Town Boards ; but with the extension of electric supply
into the country areas a stronger organization became necessary, and this has been provided under
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the Electric-power Boards Act ot 1918. This Act provides for several local districts to combine for
the purpose of electric-power distribution, and to set up a special Electric-power Board to carry out
the work, with rating-powers over the district concerned.

The provisions of this Act have now been taken advantage of by ten districts, details of which are
set out in the attached table. The total arca covered by these ten distvicts is 17,179 square miles,
being 16:6 per cent. of the total arca of the Dominion, and the total population included is 137,960,
being 125 per cent. of the population of the Dominion. Five of the Boards have laid out their
reticulation systems and submitted the necessary loans to the ratepayers for approval. Of these
one (Southland) includes a generating-station at Lake Monowai, and the other four provide for taking
power in bulk from the Public Works Department.

The total amount of the loans authorized by the ratepayers of these five districts amounts to
£1,980,000.  This is £20 6 per head of population concerned, and 7-25 per cent. of the unimproved
rateable value. It is anticipated that the revenue from the distribution of electric power will cover
the whole of the interest charges, but the above figures indicate that the average rate necessary to
pay D per cent. interest on the whole of the loans would not amount to Fd. in the pound on the
unimproved value. The seeurity for the loans is therefore ample, apart from the actual assets and
revenues of the Boards.

The unanimity in support of the five loans already carried was remarkable, the total number of
votes cast being 8,907 for and 469 against the loans, showing a majority of nearly twenty to one.
In one case, Te Awamutu district, there was not a single vote against the loan.

New Zmavanp BLECTRIC-POWER DISTRICTS.

Voting for Loan

B
=]

v ) Lroclamation| 2 g_c Approxi- | ‘ Value of Dol
Name of Electric-power constituting & % i niate 1 Popula-  Rateable Amount of e
District. District. =2 o | Arvea of tion. . Property Toan.
} gazetted, ‘ 75: é A | Distriet | ‘(lmimprm’vd). ‘ For.  Against
=] :
| | |
Mg. miles.. ! £ . £ i
Southland .. Sl a2 9,986 | 65,450 118,600,471 1 1,500,000 | 6,516 415
Thames Valley .. R/1/20 12 2,304 116,000 6,814,993 200,000 !1.508 28
Te Awarmutu . 8/1/20 10| 309 6,000 ‘ 1,759,558 ' 120,000 { 359 ’ .
Cambridge . . . R/1/20 8 104 | - 5,000 ! 1,683,632 60,000 | 198 3
Banks Peninsula .. 8/1/20 7 372 1 3,500 3,430,817 100,000 = 331 . 23
Wairarapa .. .. 25/3/20 9 2,073 1 21,800 = 3,114,718 : Poll not yet| taken. ‘
Central .. .. 3/7/20 T 300 | 9,110 3,667,904 " .
Teviot .. o 22/7/20 7 120 1,800 169,137 ' "
Wairon .. 291200 100 1,369 3,900 | 2,417,251 . .
Springs-Ellesmere .. 8/17/20 7 242 ‘; 5,400 2,627,468 . ‘ "
Totals .. S .. .. | 17,179 | 137,960 | 39,285,949 ' 1,980,000 1 8,907 ‘ 469
| ' : : 1

Furure DEVELOPMENTS.

With regard to the future developments under the Electric-power Boards Act, the principles on
which the boundaries of new districts should be determined are not set out in the Act, but the
responsibility of deciding whether proposed boundaries are advisable or otherwise is cast on the
Governor-General in Council, and it is obvious that if the whole Dominion is to be dealt with in the
best way possible it is essential that a comprehensive scheme should be drawn up, and in future new
districts should be arranged as far as possible to comply with this scheme. In order to decide the
gorrect areas into which the Dominion should be divided for the purposes of the Act the following
considerations must be taken into account :—

(@.) The district must be large enough to have financial strength. For this purpose the demand
should be at least 800 h.p. to 1,000 h.p., yiclding a revenue to the Board of £12,000 to £15,000
per year, and involving a population of at least four thousand to five thousand persons. This is
the minimum size in cases in which geographical and other considerations do not permit of a larger
district. In the genecral case the district should be three to five times this size, and in special cases
in which a supply will not be available for some years, and the Board has to establish its own power-
station, the district should be as large as can be coonomically supplied from the available power
source at the ratio of five head of population per horse-power.

(0.} The district should include both town and country arcas, but should have a distinct
community of commercial and industrial interests.  The country districts should be included with
the towns through which theiv produce is sold and their necessitics purchased, and the whole of the
back country trading through any once centre should be included with that centre. The boundarics
must be designed to foster and encourage this natural community of trading interests.

{¢.) The district must be designed to give convenient road access for the distribution-lines to
ensure both cconomical construction and effective patrol and maintenance. From this point of view
the boundaries will consist, whenever possible, of mountain-ranges or large impassable rivers, such
as the Waimakariri and Rakaia. ‘

(d.) The district must be designed to utilize as far as possible the points of distribution selected
s most suitable for the purposes of the main Government transmission-system, and as far as possible
the whole output of each of the main Government substations should be taken over by a single
Power Board. This will not always be possible owing to the geographical configuration of the
district, but should generally be complied with. _

{e.) For rating and statistical purposes it will be advisable as far as possible to utilize existing
rounty boundaries whenever they conform approximately to the above considerations.

Taking these considerations into account, a suggeested scheme of subdivision of the whole
Dormainion into electric-power districts is appended herewith, and should be made the basis of future
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applications for the formation of  Electric - power Boards.
districts practically unaltered---Southland, Thames Valley, Banks Peninsula, Ellesmiere, Wairoa, Wai-
ratapa ; but it is not proposed to insist on any immediate alterations in the other districts alrcady
formed. )

This allocation of suggested power districts represents what is considered to be the minimum
arcas for the most cconomical distribution, but in some instances, where community of interest is
proved, the merging of adjacent areas to form a larger district will be approved.

52

IasT oF SuscrsTED KLECTRIC-POWER DISTRICTS.

The subdivision

This scheme leaves the following

of these proposed arcas should be avoided wherever possible unless substantial reasons are advanced

North Island.

No. Name,
1 | Whangaroa
2 | Hobson ..
3 | Whangarei ..
4 | Rodney
b Waitemata. .
6 | Auckland
7 Manukau
8 Franklin
9. | Hamilton
10 | Thames Valley
11 Te Awamutu
12 | Te Kuiti
13 | Taumarunui
14 | Waimarino. .
15 | Taihape
16 New Plymouth
17 | Hawera
18 | Stratford
19 Patea
20 . Wanganui ..
21 Rangitikei . .
22 | Manawatu ..
23 | Horowhenua
24 | Wellington. .
25 | Hutt Valley
26 Wairarapa . .
27 | Pahiatua
28 | Dannevirke
29 | Waipawa
30  Hawke’s Bay
31 Wairoa
32  Poverty Bay
33 | Whakatane
34 Rotorua
35 | Tauranga
36 | East Taupo
South Island.
No. Name.
1 | Nelson
2 | Buller
3 | Greymouth..
4 Westland
5 | Marlborough
6 | Waipara
7 | Rangiora
& | Christchurch
9 | Banks Peninsula
10 | Selwyn
11 | Ellesmere ..
12 | Ashburton ..
.13 | Timaru
14 | Waitaki
“16° | Otago ..
16" | South Otago
17 | Southland ..
18 | Queenstown

Kstimated

Norg.—Details of the constitution of the above districts follows Table (i, page 62.

Population. Horse-power.
|
. } 10,917 | 2,200
. 6,504 1,300
BT WOt 2. 600
‘ 8,314 1,700
o 24,327 5,000
.0 108,268 21,000
. 92,403 4,500
15,908 3,200
24,199 4,800
32,837 | 6,500
8,587 1,800
5,684 1,200
9,667 . 2,000
5,791 i I, 200
o 6,330 | 1,300
o 20,582 14,100
14,479 ' 3,000
14,356 3,000
8,234 1,600
92,970 4,600
9,688 | 2,000
32,382 6,400
11,534 | 2,300
84,049 17,000
20,359 4,000
21,028 4,200
10,284 2,000
. 12,271 2,500
. 7,018 1,400
: 33,971 6,800
3,862 800
23,547 4,700
5,908 1,200
.. 7,090 1,400
. 6,197 1,200
515 100
667,805 134,700
Population. Hli;:lc“;:];)t‘\igr
. 23,566 4,700
15,221 3,000
12,382 2,500
7,292 1,500
16,507 3,300
5,118 1,000
12,319 2,500
96,927 20,000
3,963 800
5,027 1,000
5,926 1,000
18,598 3,700
37,235 7,400
14,834 3,000
91,051 18,000
22,480 . 4,500
58,892 | 11,800
2,113 | 500
L 449,351 90, 200
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Locar ELEcTRIC-POWHER-SUPPLY SYSTEMS,

Outside the Power Boards the existing local supply authorities are showing great activity, but
owing to the war disturbances they have not yet been able to make up the arrears in the normal
expansion of their installations. In the seven principal citics and boroughs proposals are under
consideration involving the installation of new plant to a capacity of 33,500 kilowatts at an estimated
cost of £1,582,000, as follows :~ -

Authority. Power. Present Power. i :\)z;()i}])g:)(# qu(:::l':“d
|
|
Kw. Kw. £

Auckland City Steam 13,000 13,000 500,000
Wellington City s 7,500 6,000 386,000
Dunedm City Water 6,000 6,000 200,000
Wanganui Borough Steam 375 1,500 84,000
Palmerston North Borough Gas .. Nil | 1,000 127,000
New Plymouth Borough Water 860 ‘ 5,000 235,000
Ynvereargill Borough Steam 975 1,000 50,000
Total 1,582,000

In each case provision is being made that the proposed plant shall work in with the main
Government hydro-electric-power-supply system.

During the year one additional steam-power plant has been put into service (Waiuku Town
Board), and four additional loval authorities have undertaken the reticulation of cnergy purchased
in bulk from the Government viz., Kyre County Council, Halswell County Council, Rangiora County
Council, and Rangiora Borough Council. The total number of local supply authoritics in the
Dominion is now seventy-one, details of which are given in the tables herewith.

The demand for increased power-supply has been very insistent owing to the increasing cost of
fuel and labour, but the difficulty in obtaining plant has delayed the extensions required. The only
station that has succeeded in increasing its capacity substantially during the year is the Auckland
City Council, for which orders were placed in 1914.

At the end of the financial year the capacitics of the supply stations, analysed according to the
sources of power, were as follow i

Number. Kbt cring
Water-power .. . . .26 23,998 524
Steam .. .. .. .. o9 16,122 352
Glas-engines . o . o1 3,209 7-0
Oil-engines .. .. .. .3 2.476 54
Bullk supply .. .. .. .o 16 (No generating plant.)
Totals .. . Lo Tl 45,805 100-0

The sum of the maxima outputs of the whole fifty-five power plauts for the year was only
30,736 kw. out of the total capacity of 45,805 kw., leaving a margin of 15,069 kw., or 33 per cent,, -
as standby plant—a margin which can be very much reduced when the whole of the stations are
interconnected, so that cach will sexve as standby for its neighbours,

With regard to the authorities operating the various installations, they are as follows -

Government Departments .. o D 15,000 32-7
City Couneils .. . .. oA 18,300 40-0
Borough Councils .. .. .. 089 7,905 17-2
Town Boards 10 529 1-2
County Councils 5] {Bulk) ..
Electric-supply companies 9 2,071 45
Industrial companies . . 1 2,000 44
Totals 71 45,805 - 100-0

The increase during the year in the proportion operated by the Government from 198 to 82-7 per
cent. is due to the purchase of the Horahora power plant.

The total number of consumers at the end of the year was 58,449, us compared with 54,926 last

year, an increase of 3,623 consumcrs, or 6+4 per cent.

3 Government Departments
4 City Councils
39 Borough Councils
10 Town Boards
5 County Councils
10 Electric-supply companies

71 Totals

These are distributed as follows :
Number of

Proportion.

Congumers,

1,228 2-1
30,452 52:3
19,511 334

1,412 2-4

1,990 33

3.856 6-5

HR 449 100-0
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As compared with last year these figures show a larger proportion of country supply, chere being
1,990 county consumers as ugainst 1,260 last year. With the development of the Klectric-power
Board districts it is anticipated that in the early future the number of country consumers will increase
very rapidly, thus {ulfilling the main object of hydro-electric supply in stimulating the output of
primary produets, and attracting the population to the countr v districts.

With regard to the gystemns of supply, the fitty-five stations of the Dominion (Table ¥) arc
operating on the following systems :— -

Number. Kilowatis. Proportion,

Three-phase, 50 cycles. . .. .. 18 26,690 58-3
Three-phase, 60 cycles. . I 550 1-2
Single-phase, 40 eycles 1 235 05
Single-phase, 50 cycles . . .4 1,335 29
Single-phase, 60 cycles . o oo 75 02
Single- phase, 80 cyeles .. .. o] 4,500 9-8
D.C., 3-wire, 460 volts. . . . .o 21 11,251 24-6
D.C, Z-wire, 230 volts. . 7 794 17
D.C., 2-wire, 550 volts. . [ 375 0-8

55 45,805 JOO 0

The three-plase 50-eyele svstem has been adopted as the standard for the Dominion.  To
enable supply to be taken cconomically from the (Government hydro-clectric-supply systems it is
necessary that all the distribution-systems as far as possible should be changed over to this standard
system.  Already 583 per cent. of the plant capacity installed is on the standard system, and
several other plants are making arrangements to change over in the near future. Tt is thus anticipated
that within a couple of years over 75 per cent. of the installed capacity of the Dominion will be on
the standard systemn, with consequent ccononty in interchange of power and convenienece in keeping
spares and stocks.

With regard to the cost of operation (Table @), twenty-seven out of fifty-five systems are
operating at a profit after paving capital charges, and the balance at a loss. This is due mainly to
the rapidly increasing costs.  These should be met as carly us possible, either by increased ceonomy
in operation, mereased output, or, where these are not available, by increased charges.

The comparison between the gross operating results of the North Island and the South Island
systems (Table G) is valuable in view of the larger proportion of hydro-clectric power in operation
in the South Island. The figures for last vear are as follows =

North South Total.
Island. Island.
Population supplied .. .. .. .. 307,489 229,354 536,843
Number of consumers .. .. .. .. 34,107 24,342 58,449
Power installed (kilowatts) .. .. . 27,099 18,706 : 45,805
Maximum load (kilowatts) .. . .. 16,717 13,999 30,716
Capital outlay .. . .. .. £1,642,26Y9 £1,611,601 £3,253,870
Units generated .. .. .. .. 42,233,651 57,661,879 99,895,530
Units sold .. . . . .. 33,619,138 45,809,980 79,429,118
Units non-productive .. . .. .. 8,614,513 11,851,899 20,466,412
Percentage, units non-produc five . . 20-4 20-5 204
"Total load factor .. . .. . 28-7 47-0 37-0
Total revenue .. .. .. .. .. £372,940 £280,709 £6563,649
Revenue per unit sold .. . . . 2-664. 1-46d. 1-98d.
Revenue per kilowatt PHL. maximum . . £22-3 £20-0 £211
Total working-expenses. . .. .. £233,1568 £141,703 £374.,861
Working-expenses per wnit sold . . . . 1-66d. 0-74d. 1-13d.
Workmg expenses per kilowatt P.H. maximum .. £13+9 £10-1 £12:2
Total capital charges .. .. . .. £102,417 £109,741 £212,158
Capital charges per unit sold .. . 0-74d. 0-57d. 0-64d.
Capital charges per kilowatt P.H. maximum . £6-1 £7-8 £6-9
Total (mnual costs .. .. .. .. £330,048 £249,085 £579,133
Total annual cost per unit sold .. . .. 2-40d. 1-31d. 1-75d
Total annual cost per kilowatt P.H. maximum .. £20-0 £17-9 £19:1

The present total capital outlay on electric-power supply m eacli of the two Islands s approxi-
mately the same (£1,600,000), but owing to the higher capital cost of hydro-clectric plant the
installed hydro-capacity in the North Island is Tess than in the South Island, where the majority of the
plant is operated by water-power.  On the other hand, the load factor and the output in units are
higher in the South Island (45,800,000 units sold) than in the North (33,600,000 units sold) owing
to the cheaper cost of production, and the total cost per unit sold s 1+ 3. i the South Island as
compared with 2+4d. in the North.

Lawrence Bmks, B.Sc., M.Inst.C.K., M.I.1.15.,
Chief Electrical Engineer.



Capital outlay
Costs—
Working-costs
Interest, 4 per cent.
Depreciation, 2 per cent.
Total costs
Revenue—
City Council
Tramways
Wholesale consumers
Retail consumers
Miscellaneous
Total revenue
Accumulated depreciation fund
Net debit balance profit and
loss account
Maximum load (kilowatts)—
Power-house
Substation
City Council
Tramways
Output (units)—
Power-house
Substation
Sold (units)—
City Council
Tramways .
Wholesale consumers
Retail consumers
Total units sold ..
Losses—
Transmission losses
Percentage .
Distribution losses . .
Percentage
Average weekly load factor (per-
centage)—
Power-house
Substation
City .
Working- -costs—
Per kilowatt
max.)

(power - house

Per kilowatt (substation max.) !
. 0-46d.

Per unit generated. .
Per unit sold
Capital charges—
Per
max.
Per kilowatt (substation max.)
Per unit generated ..
Per unit sold
Total cost—
Per kilowatt (power-house
max.)
Per kilowatt (substation max.)
Per unit generated. .
Per unit sold
Levenue—
Per kilowatt (power - house
max.)
Per kilowatt (substation max.)
Per unit generated . .
Per unit sold
Per unit sold to Clty Council
Per unit sold to Tramways ..
Per unit sold to wholesale con-
sumers

Per unit sold to retail con-

sumers

kilowatt (power-house -
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TABLES.

First Year,
' ending
i March, 1916.

£320,330

£9,383
£11,398
£5,386
£26,167

£6,200

£1,523
£637
£258
£8,518
£5,8563
£18,572

1,372
1,220
1,020

4,860,260
4,128,232
3,417,040

500,801
76926

13,994,767

752,028
15-0
133,465
32

44-3
43-3
390

i £6-80

£770
0-56d.
£12-20

£13-70
0-83d.
1-01d.

£21-40
1-29d.
1-57d.

£6-20
£7-00
0-42d.
0-51d.
0-43d.

0734,

£19-00

1°67d. |

Second Year,
ending

. March, 1917,

£366,984

£12,889
£13,743
£6,078

£32,710

£8.500
£3,962

£6,559
£983

£750
£20,754

£12,116 .

£30,b28

4,366
3,900

1,600 !

1,700

14,774,960
12,934,230

6,137,110
3,162,583

2,175,268
190,000

11,664,961

1,840,730

125
1,269,269
9-8

52-9
53-1
49-2

£2-95

£3-32
0-21d.
0-26d.

£4-55

£5-08
0-32d.
0-41d.

£7-50

£8:40
0-53d.
0:68d.

£4-75

£5-30
0-34d,
0-45d.
0-33d.
0-31d.
0-72d.

1-24d.

|ABI]< A — OPERATING RESULTS.

Third Year, | Buurth Year,

ending
March, I‘) 18.

£14,449
£14,871
£7,013

£7,024
£10,804
£1,912
£1,014
£32,092

£34,871

2,260
1,660

22,403,660

9,183,700
5,634,403

307,290
| 19,844,676
|
1,864,230
83
694,754
3-4

58-0
584
548

£2-66

£3-01
0-15d.
0-17d.

£4-04

£4:56
0-23d.
0-264.

£6-70

£7-57
0-39d.
0-44d.

£5-90

£6-69
0-34d.
0-39d.
0-30d.
0-30d.
(-5H5d.

1-50d.

£36,333 |

£19,666 .

20,539,430

4,719,283 .

v} March,

£11,338 |

5,438
4,800

ending
1919,

£389,754 | £403, 156

£17,138 |

£15,692

£7,329 |

£40,159

£13,556
£6,885
£14,090
£1,529
£1,264
£37,324

£27,393

£317,707

5,900
5,340
2,625
1,580

27,495,120
24,548,554

10,886,290
5,485,370
6,770,488

245,398

23,387,546

2,947,166
107
1,161,008
49

SOt
XD
O =

£2:90

£3-21
0-15d.
O l17d.

£3-90

£4-31
0-20d
0-24d.

£6-80

£7°52
0-35d.
0r41d.

£6'32

£7-00
0-33d.
0-38d.
0-30d.
0-30d.
0-50d.

1.50d.

|

!

Mmch

Fifth Year,
endmu
19’0.

£422,076

£17,759
£16,863

£7,624
£42,246

£16,029
£7,660
£18,735
£1,952
£1,456
£45,831
£35,389
£34,121

7,066
6,260
2,966
1,760

33,010,130
29,572,160

12,936,340
6,417,900
8,348,174

315,562

28,017,976

3,437,960
101
1,472,414
44

59-9
586
531

£2-51

£2-83
0:13d.
0-15d.

£3-46

£3-91
O 18d.
0-21d.

£5-98

£675
0°31d.
0-36d.

£6°48

£7:32
0-33d.
0-39d.
0:30d.
0-29d.
0544,

1°50d.
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TasrLe B.—Dgrams or Carritar OuTLAy.

|
[tem. ;

Capital Qutlay.

v
™

£ £
Land, roading, and fencing 17,386 r 17,393
Tunnel and headworks 98,421 I 100,347
Power-house and machinery 72,860 | 74,235
Stafl village 12,215 [ 12,772
Transmission-lines .. 52,882 ()‘},318
Addington Substation 22,502 24,73\
Primary distribution .. 41 813 ! 14,335
Secondary distribution 23,734 | 27,229
Service transformers and meter% 11,848 12,59
Vehicles and loose equipment . . e 4,466 6,304
Telephone-lines .. .. . s 1,828 1,828
Office furniture . .. e 105 202
Surveys, preliminary expenses, &v .. S 28,532 31,843
Interest during construction 14,564 14,885
|
Totals .. .. .l 103,156 | 422,076

TaBLE C——OprRRATING O WoRKING COSTS FOR THE YREAR
3

[ Increase.

‘315(‘/ March, 1919, | 318t March, 1920. J

1,926
1,375
b57
496
2,229
2,522
3,495
746
1,838

07
3,311
321

18,920

COMPARED WITH PREVIOUS Y EAR.

1919. | 1920.
lixpenditure o ‘ 1
Cost | Per Unit sold. | Cost. Per Unit sold.
— B - —_ ‘ ! e
| £ d. £ d.
(Feneration .. .. - 4,760 0-049 5,303 0-046
Transmission .. e 3,046 0-031 1.975 ; 0-017
Main distributing- statmn . e 2,173 0023 2,413 ' 0-020
H.T. distribution ‘ 1,648 0-017 1,912 0-016
L.T. distribution . . 619 0-006 977 0008
Stand-by plant .. . 1,668 0-017 1,789 0-015
Management and general m{pcnses _ 3,224 0-033 3,390 0-029
17,759 | 0-151

Totals .. .. ’ 17,138

Tasne D.—Gross Financrat REsvnts oF DISTRIBUTION
3lst Marcn, 1920,

oF KENERGY FOR YEAR ENDED

“SIE: e £ = > "g’éﬁ 3 ‘ .g Bal
SE | capitar | Eg3 =5 Y 2< | E wlane.
bigtributing Authority. Z8 ¢ Outlay 552 =E E5E |mterest.| BF | g B .
gyg utiay. :ag ag ‘El,g‘ Ez ! ’a
;8 : =8 = é’g g i - g Profit. |[Loss.
. ‘ AT
[ £ £ £ £ £ £ £ ¢
Public Works Department .. 359 422,076 | 24,780% .. 17,759 16,863 .| 7,624 | 3,585 1 .
Christehurch City Council .. | 6,632 302,185 | 66,662* P.W. 16,029 19,342 11,610 © .. 115,628 | 5,933 ,
Halswell County Counci! .. 78 | 5,000 264 |, 105 50 | 1200 50 Y
Heathcote County Couneil .. 432 | 9,760 | 2,310 - 1029 671 i 401 77 1300 .
Kaiapoi Borough Council .. 326 | 4,320 1,792 . 729 445 1 161 . 464 ‘
Lyttelton Bomugh Council .. 108 5,000 1,560 v 677 Joo 214 100 .. 179
Ricearton Borough Council 325 | 4,998 1 ,531 . 217 354 237 .. 240 164 ‘
C.C. 309 \
Rangiora Borough Council .. ; 171 5,500 708 | P.W. 279 174 . 289 55 .. 5‘ 39
Rangiora County Council .. 121 6,659 639 " 189 A4 i 151 ' 50 . 195 1 ..
Spreydon Borough Counecil .. 303 1 6,162 | 1,230 | (L 370 2970 800 60 125 98 ]
Summner Borough Council .. 2992 6,465 1,565 | P.W, 495 435 1 3156 60 120 131 ! ..
Tai Tapu Dairy Company .. 109 | 5,344 I 606 . 720 423 | 318 | 194 .. 49
Waimairi County Council .. | 1,289 | 37,650 | 5,659 " 83 11,785 | 1,938 1 .. 651 |
¢ 1,200 |
Woolston Borough Council .. 286 | 7,515 1,319 | P.W. 506 395 343 | 70 5
Totals .. (10,831 (828,574 %111,615 22,931 42,554 i?i ,260 ; 716 123,746 11,536 ‘ 199
* After deducting amount of sales to other distributing bodies. P.W. Paid to Public Works Department,

(1.0, Paid to Christchureh City Couneil.

Net profit of the whole system, £11,337,
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Tapre B.—

!
Direct Public Works Department wholesale con- }

sumers——
Tramways
Freezing-works
Flour-mills
Dairy factories
Quarries . . ..
Tanneries, tellmormerles &e.
Seed-cleaning
Brick-yards
Railway Workshops
Harbour Board
Institutions
Soapworks
Sawmills ..
Bacon-factory
Steclworks .
Lyttelton Pumplng _station ..
Waikuku Twine-mills
Aviation company ..

Total Public Works Department consumers

Local authority reticulations—
Christchurch City Council
Waimairi County Council ..
Riccarton Borough Couneil ..
Lyttelton Borough Council ..
Woolston Borough Couneil ..
Sumner Borough Council
Kaiapoi Borough Council
Rangiora Borough Council ..
Heathcote County Council ..
Paparua County Council
Halswell County Council
Eyre County Council
Rangiora County Council
Tai Tapu District ..

Lake Coleridge
Power-house and substation. .

Totals

Maximum load, distr 1l)ut1ng-stdt10n 6,260 kllowatts

station, 29,572,160 ; annual load factor, 54 per cent.

8—D. 1.

1

ToraL coNnNrceTED LoADp 1N Kinowarrs.

|

Light. { Heat. | Power. ‘ Total.
850 ) 4,110:0 4,195°0
747 | 60 1,869:1 1,949-8

38 1-2 2759 9280-9
40 2:0 92:9 93-2
[0 1:0 1235 1255
929-7 70 7676 804-3
36 1:0 1085 1151
03 | 935 938
925- 0 ' 2078 2328
37:0 | .. 990 1360
127 2 P 2299 136'5 492-9
31 217 248
. 225 295
o7 150 157
26 01,2000 20°8 1,2234
03 1159 1162
. . 372 372
54 i 96 60 210
4034 ‘ 1,4570 8,1227 9,9831
5,3678 | 9544 | 11,0938 | 17,4156
239 | 180 40 459
392 ‘ 620 504 1516
998 , 44-0 192+4 | 329-2
88-6 1294 29-5 2475
92:8 1 1532 53-8 2008
796 | 142:0 362 2578
736 ‘ 524 1005 2965
1424 2939 30°1 3964
1068 | 1391 1034 3493
9814 | 44-6 934 964
151 | 324 20°5 680
278 | 568 844 169-0
550 874 631 205°5
17°3 1554 01 1728
20-2 362 1139 170-3
6, 6747 ’ 3,787°8 | 20,1922 | 30, 5847

diversity, 4:86;

unit output, distributing-
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SUGGESTED ELECTRIC-POWER DISTRICTS.

North Island.

1. Whangaro;L — Population.
Whangaroa County 797
Mongonui County 3,739
Hokianga County .. 2,792
Bay of Islands County 3,b89

10,917
Horse-power—2,200.
No clectric supply at present.
2. Hobson : -
Dargaville Borough .. 1,776
Hobson County . .. 4,728
6,504
Horse-power--1,300,
No electric supply at present.

3. Whangarei :—

Whangarei Borough 3,294
Hikurangi Town District 775
Whangarei County 8,976

13,045

Horse-power—2,600.

This district includes the Wairua Falls
Power Plant (2,600 h.p.) belonging to
Wilson’s (N.Z.) Portland Cement Company,
who hold a license to distribute over a
large portion of the arca.

4. Rodney :—

Warkworth Town District 624
Rodney County 4,043
Otamatea County 3,647

8,314

Horse-power—1,700.,
No clectrie supply at present.
5. Waitemata -

Birkenhead Borough 2,116
Northeote Borough 1,651
Takapuna Borough 2,756
Devonport Borough 7,613
Helensville Town District 837
Waitemata County 9,354

24,327

Horse-power—5,000.

lixisting gas-power plant at Devonport,
260 h.p. .

6. Auckland :—
Population—

Auckland City 68,888
Newmarket Borough 2,863
Mount Eden Borough .. 12,555
Mount Albert Borough 9,654
New Lynn Town District 1,041
Eden County (part) 8,267

103,268

Horse-power—21,000.

Kxisting steam-power plant in Auckland
City (two stations) (17,000 h.p.), to be con-
solidated and extended to 26,000 h.p.

7. Manukau :—

Population.

Onchunga Borough 5,913
Otahuhu Borough 2,328
Ellerstic Town District 1,363
Kden County (part) 9,000
Manukau County 6,799

22,403

Horse-power—4, 500
8. Frauklin :—

Pukekohe Borough .. 1,533
Waiuku Town District .. 641
Tuakau Town District. . .. 390
Papakura Town District . 821
Franklin County o 9,397
Waikato County (part) 2,099
Raglan County (part) .. 1,027

15,908

Horse-power—3,200.

Small electric-power plants now in ser-
viee in Pukekohe (110 h.p.) and Waiuku
(32 h.p.).

9. Hamilton :—

Hamilton Borough 7,538
Cambridge Borough 1,507
Huntly Town District . . 1,535
Ngaruawahia Town District 755
Raglan County (part) .. 3,000
Waikato County (part) 6,000
Waipa County (part) 3,864

24,199
Horse-power—4,800.

T'Lis includes the existing Cambridge and
Central Blectric-power Boards’ districts as
well as Hamilton Borough, with the {ol-
lowing electric-power plants :  Hamilton
(240 h.p.), Huntly (300 h.p.), and Ngarua-
wahia (100 h.p.).

10 Thames Valley :—

Thames Borough 5,298
Waihi Borough 4,774
Te Aroha Borough 1,802
Pacroa Borough .. 1,376
Morringville Town District 934
Matamata Town District 505
Thames County 2,665
Ohinemuri County 4,661
Piako County 4,663
Matamata County 3,903
Coromandel County 2,256

32,837

6,500.

This coincides with the Thames Valley
Llectric-power District with the addition
of Coromandel County, which should be
taken in as an outer arca. It includes
existing power plants in Thames (280 h.p.)
and Te Aroha (400 h.p.).

Horse-power
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ELECTRIC-POWER DISTRICTS-—contdnued.

North Lsland—continued.

D.—1.

11, Te Awamutu :— Population.
Te Awamutu Borough. . 1,064
Waipa County (part) 3,000
West Taupo County (part) 1,361
Waitomo County (part) .. 2,181
Kawhia County - . 991

8,587

Horse-power—-1,800.

This includes the cxisting Te Awamutu
Electric-power District as well as Kawhia
County, which should be taken in as an
outer arca, No electric supply at present.

12. Te Kuiti o

Te Kuiti Borough o 1,982
Waitomo County (part) .. 3,000
Awakino County . . 702

5,684

,200.

Existing 150 h.p. gas-engine plant at Te
=] ] el v
iti Borough, and proposal to develo
Kuiti Borough, and W to develop
1,000 h.p. water-power.

13. Tauwmarunu :—
Taumarunui Borough .. .. 1,875
Manunui Town District .. 813

Ohura County 2,382
Kaiticke County 3,97
West Taupo Oounty (1)(ub) 1,000

9,667

Horse-power—2,000.
No existing clectric-power supply.
14. Waimarino :—

Ohakune Borough . .. 1,37
Ractihi Town District . 508
Rangataua Town District .. 410
Waimarino County 3,502

5,791

Horse-power 1,200,

HKxisting water-power plants at Ohakune

(120 h.p.) d]ld Ractibi (60 h.p.).

15. Taihape —

17. Hawera — Population.
Hawera Borough . .. 3,315
Manaia Town District . . .. 606

Hawera County 4,599
Tgnmont County .. 3,264
Waimate West County .. 2,635

14,479

Horse-power—3,000.

Existing water-power plant at Hawera
(600 h.p.).

18, Stratford :—

Stratford Borough 2,713
Eltham Borough 1,711
Stratford County 5,152

Litham County .. Lo 3,393
Whangamomona County 1,387

14,356
Horse-power—3,000.

Existing plant : Stratford Borough (300

Lp.).

19. Patea :—
Patea Borough 1,010
Waverley ’J‘()wn Dlstu(f .. 623

Patea County . 3,759
Waitotara County (pdrt) 2,842
8,234
Horse-power-—1,600.

lixisting  water-power plants @ Patea
Borough (100 h.p.) and Waverley Town

Board (150 h.p.).

20. Wanganui :—-

Wanganul Borough 14,380
Gonville Town DM,H(‘U 2,693

Castlechiff Town District .. 760

Wanganui County (part) 1,337
Waitotara County (part) 3,000
22,970

Horse-power—4,600.

lixisting tratuway gas plant at Wanganui
(500 h.p.), and steam plant (2,000 h.p.) on
order.

Taihape Borough . 1,927
Mangaweka Town District 390 Ny e
Wanganui County (part) 1,000 | 2L l‘ai\l/lglték” B | L 650
Raneitikei County (part 3.013 arton Borough .. 1,65
wgitikel County (part) e Hunterville Town District .. 555
6.3 50 Bull’s Town District .. . 4183
Horse-power—1,300. Rangitikei County (part) 7,000
Existing electric plants at Tathape (240 9,688

h.p.) and Mangaweka (40 h.p.).

16. New Plymouth :-—

New Plymouth Borough 8,704
Waitara Borough 1,422
Inglewood Borough 1,200
Taranaki County 7,100
Clifton County 2,156

20,582

4,100.

Existing water-power plant at New Ply-
mouth (1,000 h.p.). License issued for
extensions to 5,000 hop. Small plants at
Inglewood (160 h.p., water) and Waitara
(100 h.p., gas).

Horse-power

Horse-power-—2,000.
Iixisting gas plant at Bull’s (40 h.p.).

22. Manawatu -

Palmerston Borough 12,829
Feilding Borough 3,438
Manawatu County 4,521
Kiwitea County 2,585
Oroua County 3,304

Pohangina County .. .. 1,581
Kairanga County 4,124

32,382
Horse-power—~6,400.

Bxisting clectric plant at Feilding (400
hap).
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25 Horowhenua -—
Levin Borough
Otaki Town Dhtrict
Shannon Borough
Foxton Borough
Horowhenua County
Hutt County (part)

Horse-power—2,300.

24. Wellington :—
Wellington City
Miramar Borough
Karori Borough .
Johnsonville Town District
Makara County

Horse-power—17,000.

64

conlenued.

North Island—continued.

Population.
1,630

306

1,031

1,772
5,895

400

11,534

75,496
2,158
1,647

886
3,862

84,049

Kxisting steamn plant in Wellington City
(two stations) (10,000 h.p.), to be cousoli-
dated and extended to 13,000 h.p.

25. Hutt Valley :—
Petone Borough
Lower Hutt Borough
Liastbourne Borough
Upper Hutt Town District
Hutt County (part)

Horse-power—4,000.
No existing supply plant,

26. Wairarapa :—
Masterton Borough
Catterton Borough
Greytown Borough
Featherston Borough
Martinborough Town District
Masterton County
Wairarapa County
Featherston County

Horse-power—4,200.

7,115
4,893

952
1,399
6,000

20,359

5,894
1,614
1,186
1,159

715
3,746
2,744
3,960

21,028

Includes the existing Wairarapa Power

District with small extensions.

Hxisting

gas plant in Martinborough (40 h.p.).

27. Pahiatua :—
Pahiatua Borough
Eketahuna Borough
Pahiatua County
Eketahuna County
Mauriceville County
Castlepoint County
Akitio County

Horse-power-—2,000.

Tixisting borough gas-engine

plants 1

Pahiatua (00 h.p.) and Eketahuna (90 h.p.).

28. Dannevirke :—
Dannevirke Borough
Woodville Borough
Dannevirke County
Woodville County
Weber County
Patangata County (p(ut)

Horse-power—-2,500.

No cxisting supply plants.

foot to form district.

29. Waipawa —
Waipawa Borough
Waipukurau Borough ..
Waipawa County
Waipukurau County
Patangata County (paxt)

Horsc-power—1,400.

30. Hawke’s Bay :(—
Napier Borough
Hastings Borough
Taradale Town District
Havelock Town District
Hawke’s Bay County ..

Horse-power—6,800.

Hxisting plants :
and Hastings (oil, 500 h.p.).

31. Wairoa :—
Wairoa Borough
Wairoa County
Horse-power—800.

Existing gas plant :

Population.
3,336
1,078
4,638
1,819

420
1,080

12,271

Proposal on

1,000

1,000

7, 018

12,704
7,918
1,012

870

11,467

33,971

Nupier (gas, 1,400 L.p.)

1,530
2,332

3,862

Wairoa (80 h.p.).

Electrie-power district constituted.

32. Poverty Bay
Gisborne Borough .
Mangapapa Town District
Cook County ..
Waikohu County
Waiapu County
Uawa County

Horse-power, 4,700.

Existing plant :
1,000 h.p.).

9,654
1,140
6,846
3,035
2,065

819

23,547

Gisborne (oil and stean,
License issued for whole area

except Waiapu County to hydro-electric

company.
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SUGGESTED ELECTRIC-POWER DISTRICTS—continued.
North Island—ocontinued.

33. Whakatane :— Population.
Whakatane Borough 900
Opotiki Borough 1,073
Whakatane County 1,054
Opotiki County 1,881

5,908

Horse-power—1,200.

loxisting plant ¢ Opotiki (120 h.p.). Pro-
posal to develop 300 h.p, of water-power
for Whakatane Borough.

34. Rotorua :—

Rotorua Borough 2,845
Rotorua County 4,245
7,090

Horse-power—1,400.

Rxisting plant at Okere Falls (300 h.p.). i

Proposal to extend it to ultimate capacity
of 10,000 h.p. :

3b. Tauranga :— Population
Tauranga Borough 1,685

Te Puke Town District 565
Tauranga County 3,947

6,197

Horse-power—1,200.

Lixigting Tauranga Borough water-power
=] ) N
plant (250 h.p.).  Targe cexXtensions pro-
posed.

36. Fast Taupo —
East Taupo County h1b
Horse-power—100.,

Does not justify any general develop-
ment at present.

-South Island.

1. Nelson :— Population.
Nelson City .. 8,774
Richmond Borough 922
Motueka Borough 1,475
Waimea County 9,284
Takaka County 1,858
Collingwood County 1,253

23,566

Horse-power—4, 700,

Power Board petition being prepared.
Tixisting supply : Private company, water-
power (60 h.p.).

2. Buller :—

Westport Borough 4,067
Buller County 5,773
Murchison County 1,251
Inangahua County 4,130

15,221

Horse-power—3,000.

. Existing public supply : Reefton private

company (150 h.p.). Alternatively the
counties of Murchison and Inangahua
might form separate distriets,

3. Greymouth :—

Greymouth Borough 4,863
Runanga Borough 1,411
Brunner Borough 598
Grey County .. 5,510

12,382

Horse-power—2,500.
No existing supply.
4. Westland :—

Hokitika Borough 2,091
Kumara Borough 623
Ross Borough 491
Westland County 4,087

7.292

Horse-power—-1,500,

5. Marlborough :— Population.
Blenheim Borough 3,822
Picton Borough 1,121
Mariborough County 6,915
Sounds County 1,201
Awatere County 1,642
Kaikoura County 1,906

16,507

Horse-power—3,300.

Tixisting gas plant:  Picton Borough

(60 L.p.).

6. Waipara :—

Cheviot County 1,224
Amuri County 1,836
Waipara County 2,058
5,118
Horse-power—1,000,
No existing plants.
7. Rangiora :—

Rangiora Borough 1,808
Kaiapoi Borough 1,560
Rangiora County 2,747
Byre County 1,806
Oxford County 1,756
Kowhai County 1,914
Ashley County 728
12,319

Horse-power—2,500.
Partly supplied from Take Coleridge.

8. Christchurch :—

Christchurch City 55,860
Lyttelton Borough 3,766
Sumner Borough .. 2,287
New Brighton Borough 2,310
Spreydon Borough 4,289
Riccarton Borough 2,890
Woolston Borough . 3,990
Waimairi County 11,914
Paparua County 4,716
Heatheote County 3,277
Halswell County 1,628

96,927

Horse-power—20,000.

Already supplied from Lake Coleridge
with 8,000 h.p. distributed by each lacal
authority.
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FELECTRIC-POWER DISTRICTS-—continued.

South Island —continued.

9. Banks Peninsula :— Population.
Akaroa Borough 540
Akaroa County 1,982
Wairewa County . 1,036
Mount. Herbert County 405

3,963

Morse-power 800,

Power Board formed.

10. Selwyn :—

Selwyn County 1,423
Malvern County 2,757
Tawera County 847

5,027

Horse-power-~1,000,
No existing supply.
11. Ellesmere :

Ellesmere County .o 3,441
Springs County .. ..o 1,785

5.226

Horse-power---1,000.

Power Board formed.  Might be included
in o larger district if formed.

12. Ashburton :—

Ashburton Borough 3,109
Hampstead Town District 1,278
Tinwald Town Distriet 1,075

Ashburton County 13,136

Horse-power-—3,700.

Existing : Ashburton Borough gas plant
(500 h.p.).

13. Timaru :—

Timaru Borough 12,238
Temuka Borough 1,633
Geraldine Borough 869
Pleasant Point Town Disfrict 482
Waimate Borough 1,867
Levels County 5,100
Geraldine County 5,194
Waimate County 6,984
Mackenzie County 2,868

37,235

Horse-power—7,400.

Existing: Timaru Borough gas plant
(350 h.p.).

14, Waitaki :—

Oamaru Borough 5,140
Waitaki County 9,694
14,834

Horse-power—3,000.

Bxisting : Oamaru Borough water-power

(100 h.p.).

15. Otago —- Population.
Dunedin City. . 55, 256
Green Island Borough 1,904

Waikouaiti Borough .. . 611

Palmerston Borough 752
Mosgiel Borough 1,719
St. Kilda Borough 5,520
West Harbour Borough 1,631
Port Chalmers Borough 2,615
Alexandra Borough 679
Cromwell Borough 549
Naseby Borough 276
Peninsula County 1,793
Taieri County 5,599
Waikouaiti County 4,094
Maniototo County 2,521
Vincent County 3,930
Waihemo County 1,446

91,051

Horge-power—18,000.

Existing :  Dunedin  City water-power
plant at Waipori (8,000 h.p., capable of
extension to 16,000 or 20,000 h.p.).

16. South Otago :—

Balclutha Borough 1,409
Kaitangata Borough 1.681
Lawrence Borough 837
Milton Borough 1,317
Roxburgh Borough 449
Clutha County 6,901
Bruce County 4,763
Tuapeka County 5,123

22,480

Horse-power—4,500.

Might be included in Otago District
No existing power plant. Dunedin City
maing to be extended to Milton. Rox-
borough district has formed small Power
Board to develop 500 h.p. from Teviot

River.
17. Southland :--—
Invercargill Borough .. 15,866
Bluff Borough . 1,823
Gore Borough ‘. 3,551
Mataura Borough 1,129
Riverton Borough 837
Winton Borough 586
Southland County 25,661
Wallace County . .. F9.432
iord County .. .. 17
BR,892

Horse-power—11,800.

Power Board formed to develop Lake
Monowai (12,000 h.p.) to 20,000 h.p.;
portions of Clutha and Taieri Counties
have been included in Board, which should
go with South Otago.

18. Queenstown :—

Queenstown Borough 657
Arrowtown Borough 307
Lake County 1,749

2,713

Horse-power—500.

Queenstown Borough proposes to develop
100 h.p. locally.

By Authorily : Marcus F. Marks, Clovernment Printer, Wellington.—1920.
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