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not to be regretted, for it has enabled me to see the
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countrv under the most nnisvourable eircumsisnces,

| " Nelson, 21st April, 1568.
HE SI?PERIETEND‘ENTidiTEEtE the | and has shown me by the most mmerrmg of all
i L ,pub’_hﬁ&{ﬂﬂ:}l of the following Réport ruides, the proper levels to be adopted, viz, that of
for gemeral information.

seeing the hizhest known flceds of ike chief TIvers
m G" of tha distmet.
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B Provincial Seeretary. 2 e b reenindes paers]

—_——

v ————m LA

:I L = -

| edly in the Rivers Buller and Grey, and th res
- = = - - £ = =¥ o __',_'l:: g !

| butaries, during my passage torongh tas intpmior of lovel of bng,

|

I

|

;—--.f_-'p.lr'rh:p—-l—' Dl —

T 11 5 q:"* 3 g T T . -
the country, Wil have a highty 1mporiant Deamss
I T = = - _.‘: 'r' ;_'_ r‘ " 'ql.1:_ - 1_

upon the genera eleyation which the lme of I8
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PETWEEN NELSON AND UCBDEN, el consequently, these considerations Wil
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| all circamstances.
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Suparmt&ﬂ&ut ak - X Had I not seen thes
i

Mo His Honour OSWALD CURTIS, ¢ floods, T conld not have ;uf:aai poin
Nelson krovince. sredited any description of their heights and ve- 2% 0 avel foz
1 3 ile | 17 - a ey 5 A TE mnbabie Vias ' it 8
Oause of delay S, —The extraordinary weather which prevailed | locities, and I should have probasbly faZen lato
: districts from September of | the error of recommencing works ab unsuitsbls

he present | lgvels, and so, perhaps, have been mstrumental {0
i3~ | the expendifare of a large sum ot mozney in 3 frmit-
loss effort to secure pErmANEncy O WorLs the evils
sahle amount of after expenditure

therefore, plad that I

: ; * - s f t

§5 last year, to the middle of January, 0 U3 aRes

T g }’ﬂﬂfg 80 interrupted my examination of thqm: .d;
triots, and so de arred the progress of my pareys o ke :
to load to my being defained in the field very mueh | of which no reaso

101 | <agld have corrected. I 2
longer than 1 anticipated. . conld have corrected. 1 &m,




for T have scoured a {ull
and effects which {ree me
any SOrious errors i

have scen these floods,
Imowledge of their heights
from the chaunce of making
reference thereto. ; ‘

Enowledze of & T may, however, say that this I{nﬂwleﬂgﬂ 11_‘1111
floods adds 1o add to the amount of my estimate of tho cost of the
Sttt swworks. At the same time, I may observe ‘{'-_hff t'r_I QL

o fully impressed with the grave I'*Gspfrllﬁlblllt}fﬂﬂf
the task which your Government l_ms done me -1{:
honour to place in my hands, that 1 Shﬂ.llfltd{f}v‘ﬂ?]i
to approach the estimates with the greatest care, ML
submit to your Honour as truthful a representation
of the character of the country to be dealt with, {l-'.l]‘d
the probable cost of the undertaking, as the nature
of a preliminary survey will permit. ‘

Without sec- @, But it must be borne in mind, that withoub
tions, Estimates o 1. ¢0 sections before you, all estimates must be 1n
et some deeree speculative and uncertain ; and though

the ntmost care may be taken by the most 1:11*5_1.Gt-1mﬂ

Engineer, without plans and sections before him he
may fall into errors. Hence it is that I have urged
your Honour's Government to prepare detailed plans
and sections, so that estimates'of the j '
of the works might be deprived, as much as possible,
of uncertainty.

7. Having failed to convince you that such an
expense was necessary, I have found if my dufy to
substitute what may be called a sketch map of the
country, exhibiting the general direction of several

Necestity of
detailed Survey.

routes, the curves that are likely to be obtained, and.

the special works that will in all probability be found
DECessary.

S. In no other way could I conveniently endea-
vour to convey to capitalists in England, the general
character of the works they would be called upon to
execute, as by a “sketch map.” I do mnot, by any

_ Sketeh Mapsof
Limme substituted
for Sarver,

means, wish you to think that soch a document is -

certain of being considered satisfactory, for it can
only convey a sketch of the probable position of the
Ime, and the works necessary. It does, in fact, re-
present my opnion ; whereas a survey and section
might show other results, somewhat at variance with
my opinion. |
S. Having laid before your Honour the possibility
of errors arising in estimates based upon imperfect
data, and the delay fhat may arise in negotiating for
its construction, in the absence of accurate SUrveys
and levels, T have endeavoured to apply myself, so
as to reduce these risks to a minimnm; and with
this view the Chief Surveyor’s department has pre-
pared copies of such existing surveys of the districts
through which the several routes pass as I required,
upon which T have laid down, from sketches made
in 1‘.1:u=:j_?f:lffl1 the direction curves and other information
referring to the proposed works, none ofwhich could
be conveniently or s0 well described in this report.

10. Four sets of sketck maps have been prepared.
One on a small scale, shewing the direction of
several routes which have been examined. A second
on a larger scale, shews a route from Nelson to Cob-
den, zig the Big Bush and the valley of the River
Inangahua. A third, shewing an alternate line
%rﬂgn}:mg at the River Matakitaki, vig the Maruia
Plains, and forming a junction with the first roufe
at the meeling of the Upper and Litt]e Grey Rivers
A fourth shews the branch to Westport, cummem:
Ing at the River Tnangahua, and descending the
valley of the Buller River to Westport. Thege
sketch maps, in the absence of plans and sections
will convey to the €ye some idea of the nature of the
country through which the line may pass, the na-
ture of the excavations that may be necess and
¢he chief works required, 50

Endesvors to
avn;d ETTOIS In
Estimates,

Four Skeich
Maps made,

probable cost |
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11. Bofore determining upon the gonoral divectioy Po;
of a lino of railway, it is necossary that three mpy,. '!Jgrisli]:;%f
toral points should be kept 1 view. Theso poin(y bine,
are—

A.—To have tho line as direct betwoen the terniy;

as possible, consistent with proper gradients,
p.—To adopt the least expensive line.

o.—To secure the speeial objects for swhich e

line is projeoted..

Now these points for consideration are frequently
inconsistent with each ofher, and must be abgn.
doned ; for, on veferring to the index map (A), it
will be observed by the black dotted right line from
Nelson to Cobden, that the most direct praction]
line would be the one indicated by the red line ag
far as Wox-hill, and thence through Spooner’s rango,
via the valleys of the Rivers Motupiko, Hope, and Bul-
ler, and crossing the mountain ranges lying between
the Rivers Matakitaki, Maruia, and Inangahua, and
thence by the valleys of the Little and Main Grey
to the town of Cobden. | T

12. All other conditions being the same, this is Tl

i
I Up

it would have the important advantage when made, 7o :
of having its working expenses reduced to the least R
amount. Ifs length, rolling stock, stations, and
officers, would be reduced to a minimum cost; and,
therefore, the first point sought is gained; but the
_other points cannot be attained, for the line would
be exceedingly expensive, by reason of two tunnels
being mecessary, one. ol “which would probably be
three miles long. Neither would it so well secure.
one of the objects of its construction—namely, open- -
ing up communication with the available land of the
interior, as other lines would ; but the other objectof
opening the coal and gold districts would be accom-
plished. I do mot expect that a detailed survey
would materially alter these apparent difficulties;
and, as the cost would be very large, I dismiss the
further consideration of this route as a whole.

13. The second route I 'have examined is the one
I have shown with: a red line: Tts course is by the
Big Bush, Black-valley, entering the valley of the
River Buller near Liake Rotoiti, descending the banks
of that river by the Devil’s Grip until it reaches the
valley of the Inangahua, which it ascends, and, after
crossing the saddle, descends by the banks of the
Little and Big Grey Rivers to the town of Cobden.

where o remarkable change in the direction of the

line may be observed on the plan A. |
15. The advantages of carrying the line by the

Big Bush, Lake Rotoiti, and so on to a junction

F],ltél the alternate line at the River Hope, are three-

old:— -

A. Tt passes through a district partially occupied.
B. Better gradients may be secured.

and so gives to Nelson the greater certainty of
being sifuate upon a trunk-line of railway ex-
tending through the Middle Island—a matter
of much importance, ag affecting the future
commercial prosperity of Nelson, but involving
considerations affecting very materially the

cost per mile of the : Sk
from Nelson to Cot s Iinf}lre length of raillway

16, These consi
in the courge of

1ot present themselyes, carryi he li
c8, carrying the line by the Big
Bush and Lake Rotoiti adds at least 1eighg’ miled t0

derations I purpose touching upon _Line D Iﬁﬂ;"
My report; but supposing they did Egﬂt;tiﬂl?mﬂ“*‘

Iy
B]li

; | ue i
the true line for a railway from Nelson to Cob den, and N elsantu%ﬂﬁgﬁ

dﬂEﬂl‘iheﬂ,._Fim

Second Ronte, B

14. _Wiﬁh one exception this xoute does not depart ﬁﬂva.nt'gtga of
materially from a direct route firom Nelson to Cob- Lineby Big B“?h!h
den, caused by carrying the line by the Big Bush, and Lake ot

C. It affords facilities for a junction with railways _Importes® d
from Marlborough and Canterbury provinces, D Tine
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» Bush
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otoitl,

Albernato Tins 17. The alternate

Tangcs

¢ mrunk Line by 18, Tf (ho Wit T
! * oty
Bush, 180 ) arried b

Ballasting _ -
' found on Line.  finest ‘quality for ballasting abounds, so fthat the

Timber for

Some heavy 29. There are numerous 1mpo

-:@Br]ﬁi%%a to be proyided, some of whi

8hould bo on
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ital lotgth 68 abrmnnead o
Hpt:ﬁrlﬁ%-tli]'_"]{z r,::mpumfl with the alternate ling b
moab 8o 5% Upon which, in al] probability, the
NosL severe gradient wounld he 1 in 55 10y,

line Iyv § S D -

soonor'd NOva o | ‘ Yy ppooner's Range would

El }1; ]1H$ i}}??ﬂ[”}:}ri f’ﬂ]]ﬂ{} pﬁr‘ ]'ﬂl]ﬂj tll”;]] h.lj{‘j }r_;.;%gg]' hine

il ﬁxtmﬁrl jlf 14 hu!; L am not prepared to sy what

attompts hf;u E{?;nm]h "fl'i”méll.{[ be ; for though several
Y P8 Lt =00, made to arrive at this noint. 1
: ikl ] y b

ﬂsf]nndlng the ]{}?ETH Motupiko, Hope, and %weﬁ ii
ordoer to examine the di : )

istrict, the weather wa
always unfavourable to 1wy having that clear zm;

well-defined view of the country that T des;

| * 1try that I desired, ’
extra cost per mile of the n].tmimte line WIf;EﬂdIEI ;f;]tﬂ
}ferWGFGI‘, form a heavy addition fo the gross cost of
165 and the advantage of the alternate line would be
confined to the reduction of working expenses,

y the Big Bush, the

om Nelso
180 miles, n to Cobden would be about

By 8poofiér’s 19 .tfil'lfl if ﬂﬂ.l‘l"iﬁd b 3 oonera Rance. the dia-
‘Range; 172 miles. 44106 would be about 17% m?lea, nge, the dis

Tine by Big 20. So far as earthworks are concerned, on the
Bush very easy longest route by the Big Bush and Lake Rotoiti,

farﬂhﬁlﬁjvnnjﬂﬂﬂ until you arrive at the Devil’s Grip on the River

Buller, a distance of sixty-omne miles from Nelson,
they are very light ; there are only two small sad-
dles to deal with, both being very narrow, and they
may be approached and passed through with ease,
securing gradients of about 1 in 60, by short cut-
tings of about forty feet deep.

Farthworkson 21, All the earthworks on the Buller, below the

ﬁgﬂ?ﬂlﬁr most Devil’s Grip, will be more costly than any ofher

- portions of the line, and this cost will Inerease as

vou descend the river, being the greatest on the |

branch to Westport.

Ik ;'Buﬂerhﬂggzbﬂm 292. The Buller River, from the Devil's Grip
“banks
Devils Grip to

- Westport, -

from down to mear Westport, presents generally bold
banks rising abruptly from the swater's edge; n
some places nearly perpendicular, and in other, and

more numerous places, falling back to slopes ranging
from one to one, to three to one.

93, Granite rock appears in many places.
' 94, There are numerous lengths of theriver banks
flat. s '

95. On the whole length of line grayel of the

L}

cost of providing ballast will be moderate.

Barthworks . 206, All the cuttings necessary, with a few excep-
efly Side-cut- tions, will be side-cuttings, so that no long leads are

necessary, as most of the material excavated can,
when desired, be disposed of by the shovel only.

there are some special works necessary to secure

good curves on the line of railway, by 1-qg1111t15dg
and controlling the wide bends of the river bfi
where its course is In VArious chanuels, only usec
when'in flood. The cost of these works would be
about £10,000.
rtant bridges to be
ch are costly; for 1nstance

over the Rivers Wairoa, Wai-iti, Hope, On-cu&}iie[i
' tiri, Newton, Buller, Inangahua, and ETE?'_ 3¢
aro all large rivers, subject to heavy goai s. sl
ratl T made in (he eariy

_ Tiyom the observations _ the eal
:‘.L?*E 0;{? f;his report regarding the height and velocity

i - ors ara subjected, 1t
'ch these rivers are subjected, 1E
chihotiiade g 2 actical, the water-way ot

for it 15 not at

-

ia mecessary that, when Pt
these bridges

should be in one span ;

I would draw your Honour's atfention to the eass

ok Timber for sleepers and bridge purposes €2t |
Sleepers and be had all along the line, excephing from Nelson to
Bridgesabounds. Fox-hill, a distance of about twenty-two miles.

® Special works 28. From the Devil's Grip to the River Newton,

. on Buller b
| ﬂ | with a cutting of abhont 45 or 50 feet

bridging &
south-west
is reached. :
lavel district, and opens a ]
land.

all dosirabl

i e for T ic .
FIVers t'!':l ]lf} F hl"j}gﬁ Et-f'ﬂﬂtl_u'ﬂl oyor Euﬂh

Ve Bupports in the witer-wny s but there

arae BOINA rﬂ.]”t orns ' i
: JUT cnses where thi - e =
timber os the mataria] o AospEticaliilh

1. With the r .
‘ Ul bhe mafterinl ;
e e fhaes. (3 rinl that can be progured nlong  Bridges of 200

; 8 no difficnlt i1l Comn; - 4 feat oY
- A1 M conatruect , 124k span moy be
hrl_";fgﬂa Wfth clenr wat-ef-wﬂyj'ﬂ of 200 fEPl:Igtrhlmhﬂr nETﬁbEt“ 1
o singlo line of rails, at from £16 to £90 AT
l i : y L16 to £20 a {oof
menl, according to ths widel 4
mates o s cost of fhese. bridges covmot Lo e
avLD VL e COBU of thema h};-jrjg;qp .
P g FES CANToL be Ziven
i]ﬂ the ab:ae‘nrj? of detailed drawings, but the prices L
t_ave named im the estimate attached will he ample
o construct substantial bridges ¢ el
; psLanti 65 Lo carry & single line
of rails, : 2l
’JF’ i ’ -
52, While on the question of these large bridges, , Bridges for
: o o Poth Railway and
-~ ordmsry traffic.

with which they could be constructed to accommo-
date both railwoy and ordinary road traffic. It

-

would, in my opinion, be a desirable stipulation to

make with any company undertaking the constrme-

8 ¢
?T_" s

tion of the lme, that this public eonvenience shoul

be secured, which could be done at & very small ad-
ditional cost, and without one traffiec nterfering with

or endangering the safety of the other.
83, Upon the whole length of this route there is Onlyons T

ovly one tunmnel apparently neeessary. This is on 2% Becessary.

the south bank of the Buller, sbout one mile below

the junction of the Liyell with tfhe Baller.

o |
-

34. T am not sure but that a detailed survey Deiailed Sar.
would show that even this solifary tunnel eoul :
dispensed with ; for ifs construction is only neces-

| 8ary in order to sborten the distapmee of the line
about three miles. The lengih of the tunnel would

be about 600 yards.
95. Some excavations, and = well-drained snd Sstarsofles-
metalled horse-track, extending from Jackhn's sfors ™

to the Saddle, has lately been finished by Mr.
(O’Connor, which enables me to iorm somce opimion

of what material thiz toomel will consist

| have to be carried through rock, which is gramfic;

+ -
and water will, I think, be found very troublesome
in the execnfion of the work. 15 is, therelore, o
question which detailed suryeys, sections, and
Ings, can alone determine, as to the prudence of

e R

makng the imereased length of line in substitution

—
-

for the tunmel, in preference to the shorter Une
having a tunnel. I shall, however, m 1oy estunalies

provide for the tunmnel bein )
36. When the proposed rounte leaves the yalle

the Buller, if ascends the DTO d

level valley of the River Inangahna, where

=

1 Yer] ¥ = A -'..._-,.-.-._
mav be said to be very light, and no real dulcuiies

w

3 ; v e foyr Tl rch there 13 o high 3ad-
resent themselves; for thongh there Is 3 ga sace
- = = A - —'-— '-.":l TF w8 -:r "—\.E-.'ﬁ. 'M!.'\!'\-._' L |

dle dividing the watersheds of the lpangabua Su-
= - . T I '-'E';_‘-n.-_p

Tittle Grey Rivers, the conformation 0L 120 diriding
e s 1 AR e e o 3
as to allow the ascené to the sacdle O

s = - '11-
TANZe 13 SUCil :
- S

be attained with a gradientol about '
ieh 1 e avla hiv TArTOW, AV DE gl
<addle, which is remarkably narrow, may e PR

- il ik 1 ke
Ty el II'I |
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LB iy e s
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37. From this poinf the descent OF © 2 ot of Lt
= - = . =T B TR i i s e R ¥ -
ST aw 1o Saay. And the ATt Wl a3 At Y o
the Little Grey Biver 13 easy, Ao == o e 1 Gl
' - that 15 13 preferadisd o

=i
i
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F

very light. 1ld EJ%;:‘CE:T& tha ._
keep the line o the right hank of the “A2HS
von ascead, and the mght bank of
vou descend, as afi r O
least expensive lme. ,,
33. For similar reasons, from the JUACEEES -
Little Grey with the mam OF Big Grey, - P’ﬁp:}:’
he Biz Grey ai fhis poinf, XEcping *o
bank of the river antil the River Arnold
This part of the lina passes _th.l_'dtﬂg%l a
i arge extent of rich fat
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.  yoorossod near tho
: “o Gvoev is proposed to bo vecrosse e Tl
Big @roy fhei . b Thm..q i .1 _&*J.]D]{:l and the line carvied to
crossed mear the sy netion of the River Ar ) : )
Arnold. Oobden on tho morth-east bank, passing th QuSs
tliose magnificent coal-mines Imown as tho * Brunnel
i i, ID *

Alines,” and thus opening communication with a vast
B, ‘ ]
conl-fiold of enormous importance and value.

- 40. You will observe that the I{-if;m* G*rfj_ 1;
Reason TOT. -9 .9 twice n,ppﬂ.l-entljr withoub necessity. ©Lhis
pridging  Grey PX1CEC %= {li-cast bank, betweon the

i havo done because tho north-cast DAL, ¢ |
i roposed bridges, presents MOTC difficulties than the
Epposite bank. The land 1s high ru_ru:'l u;:t ;:nga]"l I'n%]li;
cultural value, while on the south-wosi ban \:'11 -b |
land is flat and rich, and, at no ﬂi‘&“t;ﬂl‘ll? dﬂ.:r, Wi **ﬁ
£ oreat values besides which, gold-digging 1S carriec
e i 1= - ot Noble’s Gully, Nel-
on estensively on this bank, at INobie Yl
con's Creek, Red Jack’s Oreek, as well as up f.' 1¢
River Arnold, and other placess and, as I thinl the
oxtra bridees will be as cheaply constructed as the
Jifference of the cost of a line on ecach bank lymg
between the pointsof crossing, while amore valuable
country is put in mMore easy communication with the
cailwav than otherwise would be the case, I prefer
bridging the Grey twice, s0 as to secure what I con-
ceive to be the most desirable line.

Tine passes 41. From the River Arnold fo the town of Cobden
g&?ﬁn@ C*;;J* the line would be chiefly in side formation, passing
Timestone. throuch coal, sandstone, and limestone. : _

- Grodient 1 42 I domot anticipate that the ruling gradient

60, along the entire route need to be more severe than
1 in 60, which is a good working gradient for such a
country as is under consideration, and one on which
£all control may be had by brakes over a descending
train. I should, therefors, recommend. that the
maximum gradient shonld not be greater than this.

Berond 1in60 43. When you gef to gradients steeper than 1
Toocomotives se-in 00, the effect of gravity becomes largely in-
verely taxed. creased, and the power of a locomofive eng’ine 13

severely tested fo overcome this force, while that of
the brakes is greatly reduced m descending the in-.
elme. |

44. On a well constructed raflway, in fair working
order, the friction to overcome one ton drawn on
the level, ranges from seven to ten lbs.- Calling 1t
ten 1bs., the force fo overcome the friction of the 200
tons drawn on the level, would be 2,000 1bs.

Power lost 49. Leaving oub of consideration (for the sake
gi?&-i E_‘;’i de- of simplicity), the effects of resistance of the
= =*  afmosphere, weight of the engine, as well as frac-

Friction of 1
ton oo Level,

fions, the following table will shew what em extent

of power is lost when a railway departs from a per-
fect level and aright line. T need hardly say that
the resistance from curved rails is not taken into ac-
count in this table :—

Effects of gra- 46. TARIE T0 ITTUSTRATE TEE WEFECTS OF GRAVITY.

Yity. (Losd Drawx ox THE LEVEL, 200 Toxs.)
Y v el % 25
= A Si i
E = 2 z = ‘% =0 Fé’:",_ =
- ={ 5 S =it =
= 2 2 g 5 | £E8% ot
= Bf = = > Eéﬁ L B
£ = = =2 °
Ligvel 2,000 | Nothing | 2.000
1100 2000 | 4480° | 6480 zgg
190 | 2000 | 4977 | ea77 57
1in80 | 2000 | 5600 | 7600 53
1in70 | 2,000 | 6,400 | 8400 48
1in60 | 2,000 | 74686 9 466 43
1m 50 | 2,000 | 8960 | 10960 87
1in40 | 2,000 | 11200 | 137200 30/
L1in30 | 2000 !14600 ! 16600 | o

47, Trom this table ean bo obsorved iml.}ﬂ rapid 1. bty
srenso of tho consumption of tho engine’s powor fo “fl‘-'ﬂwan“,mﬂnn
syoreomo. grovity as tho gradients nre increnged e mﬂ‘i*?t;m
and it follows that (lm}ﬁf}i,lg, tho EEGDQ tho aamg I
throughout, and 10 noticing the weight of the C1l-
sine itsell) if o locomotive ﬂxr:r{‘-a 1bs Tull POwor on
ihe lovel, the BYoss tons that it can haul from {ep.

s o terminus, will bo confined to that which i
oan draw up the steepest gradient on tho line. _

48, Hence the impoxtance of adopling o ronson- Roagy,
able cradient as the ruling one, so that enpgines. of El'rsi;dieu& irst?h
moderate woight may bo able to draw tho gross loag & ¥
requirved ; for, if this 18 nob observed, and heayy
engines becomo Necessary then 1t must be notiged
that a move substantial and more costly permonent
way is unavoidable.

49. Besides these considerations, there are others o
which should influence the fixing of the ruling gra- for mﬁﬁﬁﬁﬂ'ﬂﬂm
dient. It must be remembered that when a logo- diont, 0k
motive is drawing a load upon a level, it has only '
the Teiction of the moving parts of ifself, which ig -
constant, and that of the load drawn, which vaxies,
to overcome; bub upon an incline it has not only
the graviby of the profitable load it draws to over-
come, bub that of its own weight as well, which is
an unprofitable load ; and, therefore, the more steep
the gradient 1s, the more weight the engine must
have to haul a given load, and, consequently, the
sreater the loss of power to overcome the gravify of
the engine. INow loss of power is loss ol money. |

50. All this has reference to ascending gradients, Deseentofln
but to safely descend long gradients is of equal im- Grodlents, -
portance, and though there is scarcely a limib foithe = -
power of brakes, their application is costly ; so thaf
safely descending long and severe gradients is sim-
ply a question of cost. | | "

51. Experience has shown me that in
1in 60 is the steepest gradient that can. be de-than1 in@in
scended in safety by ' tral
rensonable application of brakes, and from the fore:
going table (No. 1), it may be observed that the
braking power requirved on gradients below 1 m 60
becomes rapidly increased ; for to bring a descend-
ing train to ‘o state of rest upon a gradient of 1 in
70, the power of the brakes necessary, is represented
by 8,4001bs. ; on 1 in 60, by 9,466 1bs.5 on'lin 50,
by 10,960 1bs. ; while 1 in 40, is 13,200 lbs. '

52. T have now given you a general deseription of No enginestt

. > ; - : ~ ¥ 1 i}
one of the routes, and its alternate line, which 1 gﬁﬂtﬁm_

have examined, with some observations suggesting
caution regarding fixing the ruling gradient, and I
have to state that upon this route no real engineer-
ing difficulties exist ; such works as may, in compa-
rvison with the vest of the line, be considered costly,
are on the River Buller, both in this route and in''
the D};hﬁl’*ﬂ where the valley of the Buller is made
use oL, e | 7 '

practice;  Gradientsmn

heavy mineral traing with a desiebie,

- : i . IEI 1§
53. For 50 long a line the works will be remark- ‘Wﬂ”kﬁ%{g&- i

so long B

ably easy to construct at a very moderate cost, bub e corks & I

in order fo illustrate the character of the cliief gribed.

works necessary, 1 have attempted to give a short

description of them in the book of * Sketch Maps,

marked B; to which T beg to refer. _ ' Su L5 ' ;
54. The third route which I have examined, 8 Third B2

common to the one last described, until the junction. =

of the River Matakifaki with the Buller, o
55. Here the route ascends the valley of the Ma- Hﬂﬁ?ﬂm

takitaki until the Glenroy River is reached, when

the course changes from south to west, and the sad-

dle of the range dividing the watershed of the Mo~

takitaki and Maruig, is passed by a tunnel about oné

mile long,

M
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]
1




JilY}
i"lr-:!zf

I}Iﬂl‘ﬂl“ Plaing:

pim enltics OO

b ypper GO

l’ﬁﬂ'ﬂum
2 G

ooy
l

T L

&b
o

- r . .-_.I

-~ proved.

S OvCercomt

82

56, Trom thenoo the deseent to the Mas

is b the rate of nbout one in I nin Plaing
Tlati 5 1t thon pasges nlong: the hg;ﬂ?é: 2}:_1* t?:ieﬁ'ﬁglﬂ
; > War-

wick River, with vory cnsvy girndi -
Maruin Ploing b En}{liigg&iﬁlﬁ ,&Ffl ALy B}?ﬂ
00 to one in 114, | 7841 LA E R
6. T'rom the Mayruin Plaj ] ']
I,_]ua courde of the River MHP;EEf} {;Ilgﬁfﬁ-}fﬁ% fes-
Grey: Rivors the entfive of the swam 8 fr?wﬁ
known a8 the “boggy saddle’ ig ti}ma-u?r?gir]&d 1;11]
o grodient of one in about sixty-five will ]}rnlﬁé‘bjl I;){
gob dlown to tho valloy of the Upper Grey. ar
58, Wrom the junction of the Brown Grey with
the Upper Groy to the River Alexander, tho lino
would in general be in side-catfing, and some diffi-
culbics present  themselyes in the way of ﬁ:::ténsi?e
land-sglips; and the very peculiar formation and junc-
tion of the romarkable terraces bebween the Rivers |
Alezander and Allen, and in other pldces. |

59. These difficulties could be overcome by ex-

¥ 3 e 1 3 $1
siMonlties’ ¥OrY peugive heavy cuftings, so far as the ferraces are

postly

To bri&g&

concerned, but as land-slips appear to me fo
be more numerous and more difficalt fo guoard
against in the valley of fthe Upper CGrey, than
in other routes I have examined, probably from
the action. of the river more than any other
cause—and ng the line musf, in many cages, be
on the immediate banl of the river, either much
damage -mush frequently avise to the line g0 con-
struted, or expensive protective works would in the
first instance have fo be provided for, the cost of
which would far exceed in amount thab gaved by the
vemarkable easy construction of the twenty-five miles
or thereabouts, over the Maruia Plains.

60. For these reasons ‘a3 well as .fhe absence of

River  Maruis any extont of land available for agricultural pur-

- poses in the valley of the Upper Grey, and. the

oute disap-

2 'ﬂ'll --'\-}-'r-'h. 45
a8 .

g e B

ineers -

og @
cute,

s P g
!

Branch

B ._Legpﬁﬂsi"fﬁ_[}hihfﬂﬂtﬂrlﬂf the works necessary to bridge

tlie. Maruia River, in consequence of 1fs greab
breadth and the lowness of  its banks, I canmnof re-
commend. this route; but I have deemed if mneces-
sary for your Honouy's information fo shew its gene-
" 1al direction in the sketch maps (C) |
o 61..The branch line fo Westport (described m

Westport costly. Slcotch-book D) will be much more cosfly in eon-

_ Ohiefbridgeto 62. The chie
bo over Buller. the Buller. |
Line to he - 63. It isnecessary

struction than any equal length on either of the
tyank-line examined ; for with the exception of the
rich flat. land tiﬁ_f”Sa-n{Iy_O_ﬂmp,” and = few miles
near Waestport, the whole works consist of very
heavy side and a-few full cutbtings, many of which
are rock.,

f bridee to be erected would be over

that the line should be to the

sonth of Buller goyth of the Buller until Girange’s Point is passed,

ﬂ-afﬂ.r EIHG'I'II.‘[I "G:E g A *
Point, where coa] 10T Near this poil

i found,
3

Dﬂﬂal sent o ﬂ’l{, I{gg&raing the
r. Hector, and which I took from the outer face

analyzed,

¢ is situated & bed of coal from
eight to. ten fect In thickness, which will probably be
of considerable value, 80 that easy cOmmunication
with it is of consequence. ;

64 di value of this coal, & specimer
0 of the seam has
d to Dr. Hector, Director of the Geo-

been submitie '+ Zealand, Who reports as

logical Survey of N
follows i— 14

- 652 Pitch Coal. —=Very similar in appearance E‘J thiszgfgj
conl .[see first Coal Report, NO- %ﬂr P;;i =7 Fracture,
Homogoneous and massive, huf curad &3 G; . mass, bui pow:
conchoidal and splintering. Gulau‘ri },}he E &5 :
dered brown. Lugire, piteh-like, lgﬂi_t"-‘ﬁ T- 505
]J'l.lt;r 'Whﬂﬂ kiﬂdlad} burns Wiﬂl a SErens flame; °

: ap ool
n snlphurous odour. Amount of coke, P

' 5 hite
raoter of coke, incoheréent; _-:.c-lmu‘ of ash, Whité:

f, 44718 ; cha-

——

AT
vﬂﬂfﬂ?‘ 5. ' ALTHIA,
}?f}’?pi'i Uj‘ﬂ}r}n k) R ’ il 4 X14b
{ydro Uatbom, &g, ° °© ¢ ° |« 3803
Ash a £ - o - ) 37
P - - ¥ a L] ] E-Eﬁ
100000

Por r:ﬁ]']f.ﬂf;.f'r! of flxad

Waker dnd A 7 Carbomn g dfrj_anjﬂg

1 g 2 g 3 1,-:
Ditto Hydro Carbon d_{i Lo F g I;ijil}
et gl . . B34

Fl"i']m 1 i i : " =
nr ﬂl-ﬂ] rzlr-%l.::rl-:l‘:r::luﬂ fL.IF.ﬂ-PﬁrJ. f-i.i'” I‘]F ) iﬂjrlﬂ_ ijl“_".i i]ji:l
0 ek 1 Yalllg a8 o jga l T g Sy .
tha Br . o oo L Wely DG ITOTD: B EWEE formation th
Boller and Girey codl,  1ta ags 14 probably the tarme 14 (ha

caal from Hr-iqh{. r
i E . ﬂFJ_ 'tr:j T 1-_1.:._:1_ ri 4 ; 1. - o
Eeport, 1867 |. West Const [ses page 18, Laborstory

specimen ia

66. It mu:
. Lt munst be understooc he . speci
onalyzed was foken fro stood that the specimen Coal from ei-
e liss 7a8 token from the surface of the conl- posed surlice.
f : EIH where 16 is exposed fo view, so that we msy
airly infer that the value of tha coal would improv
as the mine i nted “ Iy
1¢ mine 18 penetrafed.

67, Berards it :
' agardine its auaalit {or ste
7. Regarding its quality for steam purposes o qusity  fo
(NoOw -ﬂ"}t'hlﬂf: 1'_"11'—3]_‘[; 15 oSO ‘_||“--—--,-.-_- = L . abnsn = =2
eving, that i 15 remsom, however, ior De- B€HH PUFpUSS
1 -.inﬂ, that wunless its character changes from "=2¢¢-
thj rous to anhydrous, as the mine is opened, that
i wm}m not be o good steam coal. There ean, how-
ever; pe no doubt thak, as it 1s at present the nearest

. 7 o 4 I Wi DERECHE
knoswn Egn-l-ﬁalrl on the Buller, 1t would find 2 réady
sale in Nelson na a good house coal, and might pos-

=t = o i T s et = ey

sibly eompete successfully with imported coals
ﬁhf;_ use of coasting steam-boats, but would noft be
suifable for ocean-going sfeamers where space oecu-
pied 1s of consequence. E

68. Having secured easy eommunicafion with the
coal-bed at Grange’s Point, the line confimues on the beiow Gramge's
south bonk of the Baller chiefly fhrough side-cutting, ~
until near the Blackwater Hiver, ghove which the
Buller i crossed, and the line earried on the noril
bank in heavy side-cutting, in order fo famiisaie
communication with fthe well-knowxn coal-fi=lds of
Mount Rochfort, from which in o direct Ime 16 i3
distant about three and a-half miles.

69. The heavy side-cutting ceases within about Hemy side-
seven miles from Westporf, which fown I thed —o o
reached by o flat gradient over a plain. == T

[ i - Y - L -l - ﬁ_‘— e
70. The distance of the branen 10 VW estport may _ Prane’ E?
- rt " VW estDOTE | =
be taken at bwenty-seven miles. bt -
I 1 Boxis by

71. Considering the subject I all its bearings, 1 BextB&
am of opinion that, keeping tn view what L bave " T 27 5 Tt
said in paragraphs 11 and 15, the best route for the Grey.
main lme from Nelson fo Cobden, 1= that =gt

Valleys of the Tnangahna and Tattle Grey-

gl e

79 Great lengths of this romie are almest free Lengihs &i
from cnttings and arnhanlkments, and would be €Xe ‘:ﬁt—iﬁiﬁ_
cuted at & small cost per mile; whils the excava- :
tions pecessary on the hanks of the Builexs though

heayier and more costly than gther portions of ths

line, are nob by any means formidable. 3 ;
73_ The cost of the whole-line will be mfloeneed ;Lfiuiﬁlg
by the nnmerous heavy bridges and tha fummel thak = _
may be found necessary.
4. The route would, withont doubt, pass throngh
» gnd more valnabla exten:

:
()
g

or fouch mpon & gredit Zn
Aat land than any other route == ¥
so I recommend 13 adopton.

b5 Now, as to the extent of tha public lands on this  Tand svailabls
- and which for Asvienlimre

route svailable for agr’cnlm,:al Fﬂl- 038, 1
bR ; i ™ e Bhon] | 4 F g O Lin= 3
would come Within a balt: of 193 mile broad, 1 jges 000
- s any very reliable hmate. R

i S1 ne TO E1V
impossible for me 102 1y y reliab
hat I am safe 1n SayIng that the yalley of the Buller

below the Devil's Gmp o near Westport, ﬂiw :
said fo be almost devoid of any extent O fai ,T-m} :
there are here and there smell patches, 1:_-111: ghe
<hole extent on the B ler would not perhaps &°

ceeding 18,000

o ar—

| |
1
i
|
|
!
K
|
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Good Land in 6. The valley of the Inangahua possesses some
Valley of Inan- oroollent open fat land; the surface soil is rich
hue, 36,090 1nd rests upon a porous subsoil of mixed clay and
™ gravel. The facilities for drainage are thorefore all
that can be desired, and the district is well wabered.,
The available flat land in this valley will probably
reach 36,000 acres, independent of many hills quite

capable of cultivation. :
ValleyofLittle  7%. 88,000 acres may bo available for agriculfural

E::Ej SSS000 purposes in the valley of the Lattle Grey.
Valley of Big %8. The valley of the Big Grey may have 60,000

ETEJ-’ 60,000 gores of flat land.
CI'es. . 5 ‘
Total good 9. The total flat land may, therefore, be taken at

Land, 152,000 15 000 acres.
BiX : that this estimated
152,000 Acres 80. It must be understood that this estimate

does mot show qpantity of flat land, does not include all that exists
aﬂmﬂgﬁn&LEﬂd‘iﬂ the valleys mamed, but only that which would

probably come within the limit of the land proposed

to be given to the company constructing the lme..
Flat Land, S8I. Itformsasmall proportionof the2,070,000acres

small proportion proposed to be given to the company, and does nob
gdﬁ%% Eiiﬂef' by any means represent all the land that will be
valuable, ILarge yartiﬂns of the land that may be

cared hiily TTJI&= arer 8 time, be fit for p&stnrﬂlipur-
poses, but to what extent this kind of land exists I
am nof prepared to say, as in a timbered country,
to estimate the extent of the lands suitable for either
agricultural or pastoral purposes is attended with
difficulty and some uncertainty. I think, however,
the gross quantity of flat land I have named will be
found to exist, but the survey department of your
Honour's Government will be enabled to furnish
this with some degree of accuracy.
_Value of the 82. Now supposing this 152,000 acres of land
152,000 Acres.  yras s0ld at £2 10s. an acre (a price it would easily
realize if a railway were consfructed), and the re-
mainder of the land left unsold for the present; the
proceeds {rom this would be £380,000—an amount,
I need not say, quite inadequate to cover the cost
of a railway of about 207 miles long.

Landnot pay  83. Tt is, therefore, clear to my mind that the

gﬂf‘f Gﬁﬁ?ﬁf% 10;000 acres of land per mile proposed to be given

-

Afines and Aline. 12 1ien of a guarantee of interest to a COMPany con-
rals must be structing the line, would not be sufficient induce-
meluded, ment unmless the mines and minerals - are likewise
acluded.
Eﬂ’;&ﬁiﬁ?ui 84. If this were done the extent of wealth waiting
: collection, but which is now locked up in a range
of couniry extending say mine and a-half miles on
each side of the proposed line where public lands
exisl, wonld be found €normous, saymg mnothing of
the value which the limestone, timber, and building-
stone must ultimately realize,
ﬂggﬂ 5; Ei;;e; 65 The country abounds with coal of VEry sii-
shounds. Golg PEXiOr guality, and in seams of unusual thickness,
s forma. some of which are ten, and others sixteen feet, while
gold-diggers are now 2t work on the Rivers Owen
Buller, Matakitaki, Inangahuoa, Grey, Arnold, and
many other rivers of less magnitnde. J
86. T have endeavoured to show upon the “skefch
maps - the varions points where T have myeelf ob-
served gold-diggers at work. 3
Velue of Coal. 7. As regards the value of the coal, it is more
the business of g mining surveyor to define it than
mine ; buf that coal of a very superior quality does
€xXiSL in vast fields, there can be 1o doubf whatever
for it crops ont, and is visible o the eye. ?

Coal alone ©B. Puiting the proceeds of railway traffic, as well
ngs%u piy for 85 miners’ rights, out of the question, the pl*;J;tE
2 ;F'ﬁn of ﬁfm coal mines on the Buller and Grey Woﬁld, I

ve 1o doubt, pay the interest opon the capital

voquired to construot tho line, loss proccods of long
sales 3 and the undertaking would be p BOIep ' of
profits ; but to prove what I advance, ib is og yyel] to
go into some details.
§9. On carefully examining the Brunney iy, A
the River Grey, I found tho thickness of {1, E;&é,} BPDEIE&M 1
E[thl .'

to be at least sixteen feet, so that if thig thicknegg P
seam extonds throughout, the quantity of copl :1'
the 1,280 acres now lcased to a company, wﬂuﬁ
yield about 27,000,000 tons of coal. = TMijie Mine
however faultless now, may not continue to 1, AR
though this does not-appear to be probable 3 and iE‘
wo take one-fourth of this estimated qQuantity, i .,
will be a very safe and moderate cumpuﬁaltiﬁn,w}l}ﬂh i
gives us 6,760,000 tons of coal to be won. 1

90. The mine 1is self-drained ; mno engines op B i

pumping apparatus are used, or necessary o m&mﬁ’a '
: . ) - JT "LG ]:'ﬂ HEH-.[]_mLﬂ

used. The roof is grit, and self-sustained ; ang Rt R n;‘l i
short distance of six and a-half miles, wlijol the ﬁlf-ﬂualaiugj]{“i |
mine is from Cobden and Greymouth, should. allovw |
the coal to be sold at a much lower rate than thg
company now charge. S s

91. The charge for coal, put on board at Cobden . Progr
wharf, is, as far as T can learn, twenty-five Coal EHEE?H. £
shillings per ton, which is made up in the following -

n R
I"".: i

manner :— - _ | 1d
Getting, &ndnthér charges . £0 6 6 . m u
Boating i 4 2 e oo i a0 i g g
Profity s ol o2 S S TS Tt 0 g b ‘mﬂ%{

| i i ' Cobd

T{}t&]. . = , £1 55l II
92. A glance at the cost of water-carriage, for less Oarrigps ,,E! T £
than seven miles, will show how much both the Coalexsis
company and public suffer from this costly item, for | {
there can be no doubt but that, if s railway existed i
from the mines to the wharf at Cobden, the cost of
carriage would be reduced to one shilling per fon; .

T e i
— - :

50 that, leaving the other items undisfurbed, coal : :

should be delivered at' Cobden at eleven shillings' T
and sixpence per ton. st Rl
93. Ivis, however, known that, from various causes, (Cogl nigitlf
the cost of getting exceeds what it ought to be, andsold af ﬂ[;h-i?
there is every reason to believe that the coal may be 0 105 P2EHEE
sold at Cobden at 10s. per ton, made up thus +— 1

EF'
Getting and other charges o
Cﬁﬂiagﬁ “an T ..L.'.i '-.; e 1 "
Proff e i ol St el v
Total. .. S ALY

. . : i
94, The coal found at Grange’s Point on the %’?g{f &
Buller is about 121 miles from the town of Nelson ; €02 |

_that from Mount Rochfort on the Buller (including,

say, seven miles branch to coalfield) is about 142
miles from the port of Nelson ; while the Brummer
mines on the Grey are about 172 miles from the
port of Nelson., - o

95. Now, as the company could coal their engines Iiméﬂmuiﬂﬁﬁ' |
ab first cost and free of carriage, the cost of haulage ﬁﬁéf
of coal per fon would not, T believe, exceed 1d. and
4-10ths, 'This amount would include locomotiye
expenses of all kinds, maintenance of permanent way,

yepairs of coal waggons, and office expenses, which
includes staff, _ o

96. Coals from thess mines could therefore bo Plléil':;&ejﬁﬁ‘
delivered in Nelson at the following rates :— o Helst®




gy 5&:[

ﬂrﬂlﬂt I

0f af 1 'I"
Hﬂlﬂ,mli'@ ¥ -

iﬂﬂﬂfmgf. o
1§ ﬂ_nhigi

(@) Trom Chrango’s I’Diht, on the Bullor,

£ a0 .
e 0B O
o 004 1%
Qs % b irg &) 4 0

Cletifing and other charges
Carringe, 121 miles, af, I,
Profit on coal

—n

F *__
FEDt.ﬂI]”" LA ¥ # 4 :,{;J. 3 ]_1

'

e

(6:) From Mount Rochfort, on the Buller.

; S s
Getting; &e. i 0 50
Carringe, 142 miles, at Légd 0,0 016 8
Profit on conl . e OBE4 G

—

St ree L s 58

Total.,,

d & &

(c.) From Brunner Mines, on the Grey.

_ - !
Getting, &e. | ... : 0 5 0

Carriage, 172 miles, af 1—%{1. 10101001
Profit on coal .., rond 204 ()

Total,., i ... £l 8 7

| Rohtive qua- 97 The first of these coals is of a fair quality for

e
7

50,000, tons

honsehold purposes; the second and the third are

very . superior coals, exceedingly well adapted for
ocean-going sfteamers.

98. If a SHPP]}' of coal could be depended upon at

B .l be sold at Cobden and Westport, and put on board at even 12s.

| I

ridgs i
XCOTRE, (I

per ton, I have no doubt but that 50,000 tons per
annum would be shipped at each of these ports, and
as the consumption of conlin Nelson for local pur-
poses at the present time is nearly 13,000 tons, the
profit on the sale of coal, exclusive of that arising
from its carriage, would realise £22,600 per annum.

84

99. Ttis searcely na | ; :
j J neceganry for ma to point ont to Panama hoats
your IHonor that, if T am right in estimating vory Might coal g
BUperior coals s Eﬂ.]‘;[l.blf'} of j]l?f:“i]jrf i'T;':]-i‘;r:r;;r'I ‘::'F' E} HEE!}E“
port of Nelson at £1 5., 84, per ton. bhe Pa bt i
for steam purposes for onan. I a0
Shieo badotts o in .h; rJ 80-going dteamors would af
created, on a ]:];:r;;. 1:?61 :L Biar s Wmﬂd*bﬂ
For in;i'nrurﬁ '-.?rl‘iltﬁ ? -EUJ',.] e nrf!:. Syt
horhor. thers i« . v Moderate expenditure on the
e 0 18 mo reason to doubt but {fat the

anama, Bteam Compan y'8 stenmers would all coal
?E« Nelson, That, company now uses af, Wellington
a"::},l",lﬂg f:-r_:‘m@ of conl per Apnum, costing thern
£1. 188. 6d. per ton, while coal, worth for steam
purposes at least 4s, per ton more, may be delivercd
at £1 5s. 8d., making a difference of very nearly 12a.,
but say 103. o ton, for the coal used by the COTIpany
ab Wellington, saying nothing of their coaling station
at Opara. 3

100. The practieal effect of this wonld be 1
of £17,500 per annum to the Panama Com
2 further income to the rallway compan
per annum.

101. Regarding the quality of the coals procursd
from the Brunner mine and Mount Bochfort, thers
can be no question. The fests mads 2t Woolwicl
Dockyard in 1865 put their Superior vala
North of England and Welsh coal beyond dou

102. An important report from such 3 responsible Afr Triskats
officer as the Chief Engmeer of Woolwich Dc ckyard, Beport on Baller
13 of such importance that T venture to embody Mr. e T;r?fé
Trickett’s tests in thisreport, as best calcnulated to shew 7o oo
clearly therelative value of the Grey and Buller coals.
I attach also tables prepared by Mr. Burnett, Mining
Surveyor, shewing the relative value for steam pur-
poses of North of England, Welsh, New South
Wales, and the Grey and Buller coals, r_::dm..:m:l.a::_fz
the basis given by trials of these coals at Woolwich

Dockyard.

pan
f

¥y Oof X

- [For Table see next Page.]
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M. Trickett’s =

o sent feom NEzson, New Zenland,

| made of the New Zealand coal

The Grey cosl cakes in burning, and makes a

| bollow fire, forming a small quantity of light clinker,
| that does not adhere to the bars. Light ash only
 falls through the fire-bars, and a considerable quan- |

tify of whiie ash passes np the chimney, leaying a
dark grey sandy kind of dust in the tubes and fire-

i box. The smoke is small in quantity, and the coal is

tender, and likely to break small in being moved

' from. ship to ship.

The Buller coal is 2 more open burning coal, and
does not cake, forming arather closer clinkep than
the other, and leaves a 500ty deposit in the tubes and
fire-box, more like the Hartly (Worth of HEngland)
coal, end gives off a black smoke.

Ko stoling t0ol was nsed in burning the sample of
both kinds of coals, and nothing geems fo be required

Poport 1o detall 103 RErorT of Trials-of CoOA -
3 Woolwich Dockyard,: 18th Decomber, 1865
| Pounds of Water s Sl
e o 1 Pound | Cubic feet of Watber L :
evi}g{ggﬁiggiigiﬂ evaporated per hour. Por Centape of
- | alenlated | Calelated [Caloulated | Calculated —
B of ek C:é i:::lt?gjld - at100° | at actual _ at 1.5&2; bt
e ‘tempera~ | constant | tempera-:| -eon ik Clink
Coal. of Trial. 2?322? {empera- | ture of | {tompera- _Ollnker.:“ flﬂh* (i ,31‘
foed water.| ture of |feed water.| -ture of | | R
feed water. | feed water.
1365 T 5 ﬁubic:geet. Cubic feet,
[ November 17| 864 9 Jal e ol e 432 | s |
| | November29| 9:09 949 | 4085 | 4264 | 82 | 201 | 303
1 € | B - .-- : L e e r
it R SEUfS A R ) o e |
| MRIT cont e 9:08 946 41°02 - 4276 -85 325 Saie b
Buller Coal | December18 | 941 983 | 4208 | 4392 | ‘01 83 |l 421
REMARKS. beyond throwing the coal on to the fires; and the |

quantities of each clinker is not greater than thatof]
the North of England coal. g

The evaporative power of this coal is about the |
average of that of North of Eogland coal as supplied | ~
to the service ; bub it is not quite so rapid, and re- |
quires a rather longer fimo to boil off a given |

| quanfity of water. - -

Lhe trial on the 17th November was made ‘G’{iﬂl
the bars half an inch apart; the remaining trials |
with the bars about three-eighths of an inch aparf. |

(Signed) J. TRICKETT,
Chief Engineer:

A. PATRIDGE,
Asgsistant.

To the Oommodore Superintendent.

MR. TRICKHTTS ADDITIONAT, TRIATS.

(corx))
Woolwich D ockyard,
23rd January, 1866.
I beg to report thatadditiona] trials have been

* ; and a comparative
statement iz forwarded herewith, The IEEE]; result

of ten trials of North counfry coaland ten trigls of

3 o e ——,
T —

Welsh coal, af the same boiler, are given for com-
parisoz ; from which it will be seen that the I{eﬁi’:
Zealand coal evaporates more water per P‘mnd 2|
coal than the North of England or Welsh, but does
not evaporafe it so rapidly ; or, in other W?Tdﬁ’&
larger fire-grate is required in the same ’ﬂﬂﬂﬂr'g |
Cvaporate a given quantity of water per hour Wi I:
N ew Ziealand coal than would he requived if Nort
of England op Welsh coal were used.,

o

= e e T e g




afy, Mrickeott’s
goporl in cOI~

.; Hnrations

104, Lr1Atd of NErgow (Naw Zratawn
CoAz, at the Trinl Boiler,

_m—ﬂm

86

) CUoAr,

in comparison with Nopr ¢
'W'Dnlwiﬂh; Z5rd

January, 1866.

OUNTIY nnd Wersw

= B e - e S —— .
ﬁ,:}-l—r = X 3 = |
S8l 8 4 : |
QHFEQE &y |
el g |
P fra i) # - |
=g ol e " |
: = R - |
Kind of Coal, | Date of Trials. Gl e s A &4 | 84 |
i Qg!;fﬂ?; = | 'ﬂ"ﬂ | PHEM‘!
- = oS O ] <4 | ik
%ﬂﬂ E-I.LML-.“TJ Ty v ot 4
e dlior geaing il g TS g |
w8l o 8 o o | @ A |
2 o = Ejﬂ E{J [ & ‘ [
o5 8le58 B g | g o |
bﬁ*qﬂ.ﬁ“‘ﬁ £ © = = |
oy W (5 o = e l
= _ o e e
4 2 S0 = - =

NEW ZEATAND
CoAL,

| Grey Coal......
: Grey Coal......
| Grey Coal......
-‘: érf!ej'ﬂcmi_,;}...,

i Buller (jli}réﬂ v

Il . G'rey Gﬂﬂr‘l‘i::it
1: .,.f i L L T

i E G'rey Oﬂﬂlq‘;:iiﬂ-
¢

Girey Cq&l._..'. A
. G-T.ﬂy '0(:-5}-&1.;-'”-
-G'rrej? Goali.ines

Cosr sent in Boxes—reported 18th December 15635,

Mﬂﬂgnlllaliﬁil"

l

| IQ'.B;-——THE coal sent in bag

9-42 | 44-48| <69

s forms rath

—

|
1865. Tach. |
November 17. | 9° 8919\ -53 | 432 | 4:85 3 1|
November 29, | 949| 4264| 32 | 291 | 323 | 2 }
| | | No stoking tool used.
December 1. | 947| 4397| 29 | 268 | 297 | 2 |IL
g J | F = o
| 1 , | L0 4311,
December 4. 99 | 4525| .27 | 31 T S e
| X B ! Light grey smoke.
MEAN............| 946| 42776| 35 | 325 |36 |3&#| |
! : | i
TR l \
December18...| 9:83| 4392| 91 ' 33 | 421 ‘ i || Disko.
CoAx sent in Bags—tried since the last was reported.
1"866' | | , Irll —
e r ey P . i -':"‘; = ’:';:
Jﬂﬂlﬂﬁrj’ 12 =t 9'4__—6 -‘ii{]"g.ﬂ BTJ 3 3{{} 4 Ul 5 in ! 1?53 —E % §
i T 5 o : , P ’ o ._“_L' - .&1 1 l — _:' —:f = _‘::
January 18 .. 946 4324 8 385 | 465 | 2 12 3 35
MOEAN......oers| 945 418 | 73 |36 [ 433 | § | J = £22
z saL |l E= 4 1 = o =7
January 15 ...| 94 44:58 | 7L | 3 431 ! ﬂ S - ?.: =3
3 . e - | .-i,"_‘.'L | :-' i; ] - % ?E _E:H-_"
January 17 T39O EE R ll = \ ~ e Eamesr -
87| B2 lz62 | & H[S = ==3 =
J&uﬂﬂff 18 9-46 44:57 3 | 31 | 3 Il \ T ,E g = ‘g
— - ~ 1§ _ =
3_‘%3 |1L ‘1:13 I - I.LI i

: T i F"‘ iy *’
or a rougher clinker than that in baxes

Made for the-porpose ot cOm-

i “ % tha trals of New Zea-
589 | pamson with tha trials of New

land coal

Made for

the purpose of com-

516, parizon with the trials of New Zesr
|

i 1511[1 Eﬂﬂl

i

J. TRICKETT,

Chief Engineer.
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TABLE L

om the Grey
New South

e i P

’ - 2 Yo Quality of Coal fr
My, Burnet’s 105, Result of Trials of the G )

ST

_L-____,w...h—_n..

& SURVEYOR, FROM IORKGOING RELORTE.

P o

and Buller, compared with North of Muplang,

Wales Coal.
Woolwich Doclyard.)

(Al trinls having been 11 at
TER s Water|Cubicfeet Per contnge of
| evapora- | Water
Width [tedby 1ib ava{pnra- =
o of trial of |Coal,ab a| ted per =
Kind of Coal. Date of tmal Bars. | constant [hour, at o :
terapera- | constant ] Ash
trm}e of |[temp. of Clinker, Ash. and |
100° feed|100° feed Olinkey. |
water. | water. |
% Average North of England Si258 R4 008 L 008 2 00K IS 100
North of England g72 | 5082 | 17 | 371 | 589
Ly ™= e il
(Mean of 10 trials.) | |
Welsh N 911 | 47'75 194, 422 616 |
(Mean of 10 trials.) |
% New South Wales ... ... 8298 | 467785 | 211 | ‘715 | 926 |
(Eleven different kinds.)
Grer— 1865
In Boxes. dead small faken | |
ﬂnuﬁ%ﬁrsteseault | November 17 1 inch 900 3919 -53 432 486 |
Best resnlt December 4 £ inch 9:90 4525 G/ . _'3‘10 337
MEaw of 4 trials ... 1& 3| 946 | 4276 35 8:2511 5 8:6041]
$ Grey— 1866 o
In Bags, dead small— |
Not stoked ... ...| Janmary 12 ...| & inch | 946 | 4036 ‘66 325 | 401
Not stoked .| Jammary 18 ...| & inch | 946 | 43:24 80 3'85 465
MEAY ... : $ inch | 946 | 4180 | 73 | 360 | 433
Stoked ...| January 15 ,,,| € inch | 940 | 44:58 71 | 360 4r31
pioked | Jenvary 17 ...| % inch | 936 | 43:99 | 84 | 360 | dndd
Stoked ...| Janmary 18 ,..| § inch | 946 | 44:87 - .59 310 | 862
T g tinch | 942 | 4448 | 69 | 348 | 412
GEI‘I.M A’FEMG.E +as %- & %’ in 9;&3 4.3_05 ‘ _61 3_52 4!.:13
1865
T Baoller (One tria
——“L“LWMM_ 983 | 439 _ ‘ 491
* From a Woolwich Report, May 1st. 1862. publ: : e 330 '
1862, and republished in Mr. Barnegfs R published in the Sydney Morning Herald, 20th September,

ment Gazetle, 21s; Febrnary, 1865).

T The Gray coal 7z bags was sent to En

boxes were packed.

It
any part of it. Eiom

I The reason there was on]

the seam to the Port, without

satisfactorily that

port on the Coal-field of New Sounth Wales (Nelson Govern:
pand by miﬂtf&kﬂ; it was the dead small taken ouf when ¢ho .
even the dead small of this coal is nearly as good 28

y one frial of Buller coal is
road, only two tons were ge

that, owing to the di ' ing it from
S T g1§u 2 e difficulty of conveying
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TABLE 1T,

maott’ =) ing th Rr
My, Damett’s 106: B OWING U0 ELATIYE ‘VATLUE for Stenm Purposes of North of B
Tablos Nos s ﬂ%l Groy and Buller Coal, ealculated on the basis Ziven DE? I;g;w;*:};i’ I;afhsf uth Wales,
Y OOLWIOH DOURYARD, viz~—If 100 1bs., of Average N i ity

rivon bluant -ar 1 : 5° - mglaud Lonl will evaporate o
%} i %ﬂﬂlmlw of Water in an hour, this Table shows how the same work can bhe dﬂﬂg by the

EXAMPLE OF CALCULATION—PBULLER,

?Eaatﬁr %L;rﬂl Water Coal Water  Tiom Water Time
84 Be Ibs, _lbﬂ- Cub. ft, m. 8. Cub. ft. I - 8.
Aﬂ 983 . 100 ik 825 % 33*92 l ﬁu:; "13'}92 . 50 00 - - é?;w , P_ﬁ; 71
r aai]
Incombusiible matter
Quantity Time TemAITIng,
Kind of Coal. of occupied m |— - ?
Conl mzed, | operafion. | Ash
Clinker. Ash. | and
| ClinXer.
F ."
b m, 8. il i R
- :
- ; 40 | 3500
- Average North of England 100-00 60 00 1-00 4:00 | 2
| . 5 : 351 | 5356
North of England ... e es 94-61 56 02 209 3.5 |
(Mean of 10 frials.) | ,
Welsh B 9055 50,03 |l Ef ¢ S8R §35
(Mean of 10 trials.) | | | Rl
' | ' = 900 | I 2
New South Wales ... ... 99-50 60 16 T
(Eleven different kinds.) |
: 'G\TE}'—' o : : 25 4
Tn Boxes, dead small taken ou o016 1 57 48 396 b4
Worst resulb ... : i 452 e
~ Pest result 2 83:33 62 19 g
e : i
s |
P 2-33 3.13
MEAN of 4 trials SE21 R e |
EaN OL T !: ';
_.:I | l |il
[ =
S dead small o1 67 27 64 | Tl | 378
en — ,ﬁ : .0 2 |
Iﬂb?ﬂigﬁ?nkﬁﬂ——ﬂeﬂn of 2 trials... 3 . 0 | 300 360
o 63 23 | i
Stoked—NMean of 8 trials .. 3 | s r o _~
- | = BT | :| 3-10 3ok
ST-48 65 30 B R $ Tt
GIENTRAL AVEBAGE | |
et T 353
- 64 12 (el 1 558
8393 | r
Buller o
(One trial)




u{: [

WD |

|

| | Mye, Buornett's
| | Table, No, 3
i1
d

10%. Showing the QUANTITY of

lated from Tables L. and

of Average North of England Coal will-evap
value for steam-producing is represented by

89

TABLE IILL

WATER evaporated by an equal

orato

EXAMPLE OF CALCULATION—IBULLEL.

Quantity of different kinds of Coar,

_ . oo oy WD antity * (representoed 1
TI., on the following basis, viz.—A given qua :
) orate 4700 cubic feet of Water in an

100 per cent.

y 0a) Cll«

y 100)
hour, and s

Conl Water  Coal  Water Time Water Time Water |
-- 1%3 Gub.ft. lbs: - Coboft. Peemtd o ms.  Oubcdt. - ams.. —Cub. 6. 9P cont,f
As8393 : 4700 100 5599 = 11912 | As 64" 127 5099 ¢ : 60° 00" : 5232 — 111-37 |

| ! " Per cont, |
| Quantity | Waber [Per centage| = Time Water | of Water |
Kind of Coal I of of Water | evaporated | evapora- |
Coal used. |evaporated. evaporated.| required. | per hour. | ted per [
hour, |
% | Cub.f. m.s. | Cub. ft. _
Average North of England 100 4700 100:00 | 60 00 4700 | 10000 §
North of England ... .., 100 4967 105I'68 56 02 318 b |
(leas oF10 fisiy . 02 | g8 | 1154
Welsh Sl = r S S ni =1 100 8 5190 AR | A
(Mean of 10 trials) LB el 5207 | 11227
New South Wales ... ... .. 100 ' ' : | PN | SN o __ ] .
(Eleven different kinds) 4723 L0 o0 16 - 1000
Grey—
IETEPEES: dead emall taken out— : ' 7 - |
=t resnl : | 0 -
orst result _ 1{}0 5212 110-89 7167 | 4346 | 9246 |
Best res ' ¢ f R o et~ ol '
i 5 5640 | 12000 | 62 19 5430 | 11553
MELN of trigls ., | e i e B
il P00 | 5389 | 11465 | 65 56 4904 | 104:34

In‘i'Bct&gi’ﬂ geegd small— d _

Not g —M = ' : s |
Mesanof 2 frinls | 100 5389 | 11465 Jaseiial

| | ; 67 27 4798 | 101:97

Eﬁﬂk&ﬁ—Megn of 3 trials 34 100 5387 | - ; : L o TS

- | 1419 | 6323 | 5080 | 10808

GCExzpiy, AVERLIGE 1 : | A e AT S g ]
T 10‘0 5372 1 :
| 14129 65 30 4920 10468
| ——————

Buller .. 5 =l o *

(One trial) e 5599 11912 11181
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TABLE 1V,

i qunett's Showing the RELATIVE Virus for Sfen
table, NO: 4, (soe Report and Tables 1, I

on tho basis that Avorapo

0 North of England Coal will eva
Hour.

(Reduced from Table I7T.)

JEvaporative Powers,
porate 100 per cent of Water iu an

m I’qwnaeq of the different kinds of Coars tried ot Wootswiom
o and IIL), orranged according o bheir
P o J s T

t Panm T.
1_i g POWIR OF HVAPORATING WATER, WITHOUT REFERENCE TO TIiF.
. 1. GrEYy— Per Cent.
| Best result—% inch Bars—Nof sfoked 120000
- 2. BUILER—
One Trial—% inch Bars—Not stoked 11912
R 3. Gney—- '
.r | Mean of Two Trals—% and % inch Bars--Nof stoked | 114-65
4, GREY— ' |
i - Mean of Four Trials—Dead small—¢ inch Bars—Nof stoked. .. - 11465
!I' 5; G‘REY"—_’ 3 |
‘ ' General Average of all Trials ... 11429
6. GREY— b | :
©  Moean of Three Trials—Dead small—§ inch Bars—Stoked J J 11419
7. GREY— - - | : | P
4 . - Worst Result—% ineh Bars—Not stoked ... TS | 110-89
8. Warsm— | | v
; © . Mean.of Tén Trials ... : - Loe
d 9, NorTx OoF HNGLAND— | =6
| Mean of Ten Trials ... - | 10568
10, New SouTm WALES— | 10048
| - Tleven different Kinds... |
! 11. NoRTH OF BENGLAND— 2464l 10000
i. .&FFE_].'H.—gBI Vs saf - s <tak ba Jl
| Pary IL
POWER OF EVAPORATING WATER IN A GIVEN TIME.
i Per Ceni.
; it : l e
: 5 REY— - I 1150
':' 1 G Best Result—3F meh Bars—Not sfoked ... |
* 2, NoRTH OF ENGLAND— 11314
.~ Mean of Ten Trials ...
: ' S T L B = 3 7
3g WEIJSH__ e g = o - it
" Moan.of Ten Trials ... 1 22
4. BuitER— = . 111-31
;i ‘,:lu" - One Tri.al-—% iﬂﬁh Bﬂrﬁ—-h ot Etﬂkfa T Iﬁ La
b LA 0% ad 8./ : | 1080
: X— x 1 —Sioked ... =
: b, G@%’eﬂn of Three Trials—Dead small—3 inch Bars
’ AR | | 10463
| o ~ (roneral Average of all Trials ... | &
: 7. GREY— =it 55 O AT ars—Nat Stoked - 2
?-.* G@Menu of Four Triale—3} and & inch.B | 10197
%7, F o SRl _ | o By Bﬂ_‘f‘ﬁ—-ﬁﬂﬁ E.ﬁﬂkﬁaau i I: > _ .
i q}mi’[ean of Two MTrials—Dead small—s inch | paces
Qe WWATES— . |
9. Ngw Sourn WALES— g
10. NORTH OF ENGIAND— » :
L e AYOTg0. T an iy 8246
e : —Not stoked ... s
11, Gﬂg%nrﬁb Result—74 inch Dars Nob sto

Wil saiesisa S

e e e, o

Ry et E
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| 3 valie of the 109. The value of the coalfields that would cgn:;

| Coal enormOuS, 435 tho helt of land, 195 miles wde, 1:31&113051.3 a5

: be given fo a compaDY constructing the hnﬁ, ch:e,ﬁt

be enormous and beyond calculation, tho pres &

Brunner mines on the Grey being, as 1 were, ﬂiétti}d‘t

| spot 1m 111*Dpnrt§u:1é gi:n the arca forming the coallields

he Grey and Buller, ;

Much of the ﬂfil"_ilhz.{if}gaw already stated that a large p{}rtfmrtl Ef

country is auri- the country through which the proposed line ol ra

ferous, would pass is auriferous, and that gold digging

Way * ‘ : |
ﬁnﬁgguﬁm now being followed in various places on the

minerals. numerous rivers intersecting the pmpﬂszad z*qutﬁ; sdn
that the land may be said to abound ia mlﬂ'ﬂﬁlnlnl
minerals of immense value, the development of w 1113;
would mot ozly enrich a company, but have a ;m:fs
material beneficial effect on the prosperity of the
Province of Nelson. e ‘

Railway would 111, The opening of & line of railway would at
creste a MINNE gnep convert a great extent of the Province nto a

dtieh mining district—population would increase, and all
T s d of necessity follow.

the concurrent advantages would of necessity
Country 3= 112. The country being quite practicable to carry &

guite practicable line of railway through, the question mow arises as

foramailway. ¢, what character the railway should be, and of what
cauge. The first part of the question is readily
answered, for Colonial works of all kinds, constructed
in the early stages of the country’s progress, should
be of a description free from all ornament and high
finish, but otherwise solidly constructed.

Howthe gauge 113. As regards the question of the gauge, this
of railway to be myst, in some measure, be determined partly by the
defermined.  patare of the traffic which may be expected to arise,

and parily from the formation of the country to be
passed through, the curves in the line that are
necessary to save a great omtlay, and the financial

position of the Province; the latter, perhaps, being |

the chief consideration.
_If a mineral 114 If the great bulk of the traffic is certain to
Line, very narrow consist of minerals, high speeds are not only unneces-

ciext.  sary, buf absolutely injurious, and a very narrow
_ High  speed gauge oi, say, 3ft. 6. would suffice; but if in the
injurions,

course of time the passenger and goods traffic became
of equal importance with that of minerals, then a
gauge of not less than 4ft. §}in., or not more than
oft. 3in., according to the nature of the traffic, may
be desirable.

Caumtion to be 115, The advantages of forming a railway on so
:ﬁr&g : Tegwruwa gauge as 3ft. 6in. are not real nneﬁ—they
narrow gange. ~ OBLY @ppear to be so. Cheapness in the first cost of

constroction,—being best suited to sharp curves,—
and the completion of which is more likely to come
within the mweans which the Province has at its
disposal, are certainly matters of much moment : but
thesze 2pparent advantages muost be received with
SOme caution, as it is well known to practical engi-
neers that there are extra charges and cost per cubic
yard, in the excavations of g Very narrow gauge, that
are greafly reduced, ang may be said to disar ear
when the gauge is of g moderate width. 25

Tme an ele.  116. Time is an element of consequence in the

ment of COTSe
quenee in  all .

e tfijjt}zer;ﬂff; pﬂrzfudlfﬂr which the eapital engaged in
of Of the undertaking lies unprodeict:
uctive.
5 eﬁgmnlk&en therefore, that g large publi?: work 02?1
5 mpleted, the better for thosg having capital ;
el i concern, a'nd ViCE Dersea. 2 Z
e of 17. T may illustrate m

] = N eanin f
timein constroet. by 48Suming g case, thuf —IT e bEt‘LEfi ]Jﬁl‘hap 5

) ing large works, Was 3ft. 6in. had 4,000,000 oubic a2 line whose gauge

to be removed in £l cutting. o3 ards of earthworks
g}l‘ﬂ'g& Was hﬂ.lf ﬂs.;u;}fttlﬂgb, ﬂl‘ld ﬂﬂﬂthﬁl‘ ].IHE W]:IDEE

| more, ‘that is, 5ft 3;
Eﬁgiﬂfg&:ﬂfﬂyﬂrds cfv:f earthwork tf:; remﬂ;z'}tﬂgﬂ
. onve * Ho '

o ae fo] e r{tiﬂ your Honour is, that though

. ty of earthworls T
Proportional, nof only would the G,OOO}OSEEEJ;ELEEJ{

tho broader gauge be removed ns soon 4
4,000,000 yards on the narrower gauge, buj {!

8 the

ho done ab a less cost per cubic }Tﬂrdi' EEIJGEEEILI ’ ﬁ
has olearly shewn, that within certain limitg of 2% Tuun | }?[
this is a fact ; and enquiry as to {}1153 result of eé;;]f P
structing vailays of 3i6. Gin. gauge in other, colonjpg
would, 1 haye no doubt, sustain what T have N

vanced. s | !

118. We must, however, guard against talling intg
orror by applying this knowledge under all civoyy,. fng ;1111 ity
stances, for 1its correctness 1s only applicable Whey timo “EE?%
the cuttings on the line are full cuttings, that 8 e N
side Euﬁ;ingﬂ; for the width Gf o, Gﬂttlng Pﬂgmntag : e
the size of the earth waggon that can be used, ang |
the number of men that can be daily employed : and
from this cause, cost of excavations, time of oXeoutioy
and cost of management, are much enlarged, :

119. But in “side cufttings,” where there 18 no Whr .
lead, or where the lead is very short, and where g} “sis Tﬁﬂmll_l;zﬁ E
material excavated may be cast away by the shoyg) % ﬁﬂﬁ R
the distinction as regards relative cost of earhhwar];cé igﬁiﬁﬂ :
does not apply. Now, as the excavabions on the ling of axeﬂuﬁmf@
of route I propose would generally be in side eutﬁngl ;
and but few full cuttings be found necessary, i
follows that the gemerally admitted fast that ghe. -.
excavations on a railway whose gauge is 3ft. 6in,, K .
are more costly in proportion to that of one whose -
gauge is 4ft. 83in., or 5ff. 8in., only applies in the '
case of the proposed Nelson and West Coast railway,
to a limited extent ; but it is necessary, T think, thaf ._

I should draw your attention to these facts, so that
objections which capitalists may make, fo the con-
struction of so.great a length on such a narrow gauge,
may be removed. ' _

120. A railway having a large traflic and a gauge Dissdraty [
of 3ft. 6in. has, compared with one whose gauge isof |
4ft. 8in. or 5ft. 8in., some disadvantages. e
A.—TIts safe working is less certain ; | g b
B.—Its speed is more limited ; .
- 0.—lts servants are more numerous ; a
D.—Its rolling stock is of greater extenti; and
E.—Its cost of working larger.

121. It must be recollected that the chief cost c;f Ehf?ﬁ:gﬂ ;
a raillway, having a gauge larger than 8ff. 6in., 18 oxpr ot D
generally to be attributed in this colony, nob so much ineressel w4
to the increased cost of the excavations, as to thab of of 8%
the permanent way, by reason of the ballasting being
greater in quantity, the sleepers larger, and the rails .
heavier. In the sketch (fig 1) given on the next. e
sheef, which may be taken as a cross section repre-
senting the average of the sidelong ground. to, be
passed over by the railway where it does not occupy
the valley of the Buller, it will be observed, by an
inspection of the figures, that the excavation E:”Fi
embankment necessary in the case of a railway ]Jﬂﬁ;lflg
a gauge of 3ft. 6in. and one whose gauge is 4ft. 851
is only increased 15in. in width, and 21in. in width &
when the gauge is 5ft. 3in., half of which I'EPI'BEEH'L’E.;‘ ]
the extra width of the cutting on the hillside. | ﬂ

| tpm  Barl™ 8

1210, This then would form a very mﬂﬂﬁf_ﬂtﬂi g not form, * %
in the increased cost of the broader gauges, 208 gious

| Bl
should not weigh in the choice of gauge ; for we find, g Exf!r; )

. ‘ ile a hrod !
from the eross section before us, thab for every mile when thﬂilgii

o

e il

ab b

of railway the pause of 8{t. 6in, would require “hﬁutmg? o
3450 cubic yafda guf' excavation ; thal n% Aft. B'Em-i'] auttiof S
about 3924 cubie yards ; and that of 5ft. 3in. ﬂbl?}u P
4540 cubic yards ;" the caloulation being based on 1{{

assumption that the width of the carriage B 'ﬂﬁ

exceed the width of the rails by 2ft. 6in., f“,ld ﬂ}gﬂ

a space of 3 feet is maintained throughoub La
line befween the sides of the carringe and tho er5

of the formation level ; so that the least widbh O

roadway for the seyeral gauges would bo 124

13f%, 8in,, and 13ff, 9in, respectively. |
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b Eﬂﬁffmg neces- yinergl fraffic; and that in the course of fime other
B . traffic was so developed as to require higher speeds,

Jmnénﬁmg |

o7 in the first instance, laid oub simply for a gauge of

92

¥ o K |
olht nfr?.;rlli J_d?, Now, ng I snid before, the -
ary et s fom which inerenses Hinﬂ permanent way 1s

HE‘?’EHE? . itablo inaf

14 o gt ' ] . Ggoat, a A5

ﬁ}m}lr[lﬁlﬂ on_ the Whtllf} aJ.a:_:iw gpeads are ndopted, ‘t"ﬂ_.i].i‘-; Dfﬂdéﬁ;gnl}r y for

Nelion and Oob- por yord would suflice for fhe gm”“; 7 rihwﬁ;ght
] -+ E \: f4 } I"j_. ;

i & a I ;a . ] i
B E_ ; and 60lbs, per yard for the antoe of ,,,'ﬂ_ A
In one case there would be an ineraace [1,;2; gin,
iy Sl Dol nereaso of 2

II.EEHL; in the gross weight of tha A ) per

in the olher mnearly 50 per cent, aa e cossnry, and

those necessary for the narrow gau {Fﬂ‘.‘“*‘-*?:'—[ with

SN T o e SE AT

fielra cosh GLR 5 =5 y 48 excellent timber exists in numerous
I gougo de- places along tho route, and superior ballast is procured

. ugh upon 10 @ : ,
ﬁ‘fﬁtﬁ‘:ﬂ : A ?trénfa:}; inmiz?a [{metg?;m:wﬂrkﬂj ti__la_ca extra cost of these
e markot, it . __Pgnfuges 18 not a' very heavy one
: and the whole question of the relative cost. of the
broader gauges over one of 8t Gin., would mai 7
solvo iteelf int e )
resolve 1tsellinto the state of the iron market af tl
time of constructing the line. by
Narrow, £augd 124. The important advantage of adopting so
pestsuited where NAITOW & gouge as 3ft. 6in,, is the facility it gi?m of
ourves are 8LarD. gafoly passing, with moderafe speeds, severe curves
on the line of rails. This is its chief point of recom-
mendation, and, if slow speeds are to be followed
one of great congideration in a mountainous coun't-rji
like the Province of Nelson.
ntoresiob 125. Tho gauge of 4{t. 8iin. cerfainly presents,
a gango of 4 feet 101 1Y judgment, the most tempting arguments for
8% inches, its adoption; for, contrary to the narrow gauge of |
8ft. 6in., z
A—1Its working is more cerfain ;
B—1Its speed may safely reach the average of 20
 miles an hour, on aline where fhe curves would
be as sharp as a radius of 10 chains, and be
Very DUmMerous ; |
o.—Its servants would be less numerous ;
p.—1It rolling stock of less extent ; and
m.—1Its cost of working less.

In case of a- 1206. Supposing, however, that the narrower gauge
change of gauge of 8ft. 6in. was adopted asthe one best adapted for

=

_ then a broader gauge becomes at once necessary, and
the question arises at what cost can this change of

| gauge be accomplished. _
Works mneces.  127. The reason is obvious, for the curves would
sy to mako 2 haye to be decreased in severity, the ballasting must be
g0 of gauge. (o dened, the sleepers be replaced by longer ones, and
o heavier rail substituted for that which would suffice

for a gauge of 3ft. 6m. :
Change of 128. Now 1L have no hesitation in saying that such |

gauge would be g, change would be very costly indeed if the line was, '

3ft. Gin., and regardless of possible future increase 0
width being necessary; and this cost would be |

greatly augmented from the necessity of keeping the
fraffic on the line open while the alteration of gauge |

was being made. -
.,Oost increased  120. Ig]_-, eed hardly say that, under such condifions,

iy roffie to be the cost of the new works would, of necessity, be

Zept open 5 - 2
g thﬁpchun%f very much in excess of what they would be if con

; nder ordin circumstances. _
T arj.;; come back to the cnnﬂ_ﬁﬂm-

dent to construct a raillway
at a moderate c_eai:, but
he certainty of being only |
against o
speeds

130. So that we mus
tion as to how far it 18 pru
of some 200 miles lﬂﬂ%t
A very narrow gauge, Wi ) C8
able Fi;u accomplish & Vory limited Spfii’her
broader gauge, of say Aft. 8}in., where fig

may be safely nttmﬂﬂdlhé trunk line that T proposs,

Nature of the 181. The ourves oni t > dius of ten chains, bub

curves whose racius 13

PUrves on the need nob, I think, oxceed
Ptoposed line, on the 'b:‘ru,nnh to Yestport

71 chains, are Very frequent.

ot, 1 think, on a gaugo of 3ft. 6in.,

Bpead vo- 182, We musbn
Rosed, when{ tho oa]qulate upon abtain:

g with perfect safety ® speed

groator than about 19
nyerage; whick Wmﬂr]m
HNelson {0 Cobden 1o bo
hours, and from Nalan
hours,

133, The '
Ll prf;r'r]{;;il'??“m of I,.h_r} gauge of 8ft. Gin, would, Adoption of &
by, excluda Nelson from CUHﬂidl,‘rrnﬁ{}E: gauge of 3 fesh

iﬂ 0an t-l‘l,ln]'r i . 4 ! ', B "
y ¢ line of communieation that muat t &:IH;I!FS;E w}m]gh!'
' e Nelsom

o T mle '*Lh]lf-ﬂu;r ha A1 ;
vidad the main i ed in the Middle Tsland, pro- ffom o trunk
w'ilh AN line was proposed to bs constructad ine,
i’-jrjn ;;;'3[1.1rgatgreqtrir than 3ft. Gin. "% i
od. L 18 trug that thizs questi ' -
a7 ; iestion will nok : P
ﬂlﬂ,f_.'!ji:'i" ﬂjﬁﬂft; hﬂb thflf} I'-E_q']r::.'{ nff fr S 'IIII]"E-E'. FE‘:J‘C-‘%HF off
with the ' 1083 nok for a moment dispenss considering this
Fi ! = . = = o LA N
f vide for 1t, as lar as the provineo can do 20 Appears
Lo mo to be bub common pradence "
]35. If I:I']-'l“j" b‘!’-j i]j‘l‘fﬁr‘] ﬂ.r_r-t-ir.-t.-:i. ,J}TJ ¢ j‘
that if ever I ged aganst what I now advanee, Changs  of
L 1L ever the gauge of 4ft. 8hin., which I consi gangs from
quite suflicient for al ain., which L considor f
juite suflicient for all the purposes of traffic that ar rosd to narrow
1“{@}_3" tD ﬂriﬂp l.. : r e = Ll s kAL HTS EASLT ’i"j!"_‘f,
W ; 2 00 4 line of ratiway irom Nelson to the
cst Coast, may be less than what may be de-

miles per hour on the gangn 1 3 feat
enable the journey from U inches,

el accomplished in abou’ 14

~1elson to Westport in about 112

| termined as
ned as the proper gauge for the whole of the

railways of the C it may |
tiew?j'a of tl}e Colony, orit may be more—if more,
be change of gatge irom @ larger to a smaller is very
simple—and if increased from 4ff. 83in. to 5ft. 3
the cost is not Very material, aa the same weight .n%
ails would, nnder : o5, perhaps b
ralls would, under the ecircumstances, perhaps be
made to suflice ; at least there would be no necessity
of an immediate change m the weight of rail, if the
weight of fhe locomotives was not greater than—say
10 tons ; so that the only expense necessary would be
to increase the length of sleepers about 7m., and the
width of the ballasting to the same extent, to securs

| the alteration from a gauge of 4ft. 8iin, fo one of

5ft. 3m. The cuttings would, practically, reman
andisturbed. ' P
136. It appears, therefore, that in determinming tae Determination
sauge to be adopted, o variety of present gircam- & E:iﬁ st be
stances, as well as those which are not only possible ﬂ;‘imﬁa;g
but probable to arise, must be duly weighed, and to atioss.
me it seems that though there are very strong mduce-
ments to adopt a gange as small as 3f. 6in., its effects
nust be to localise and Imit the good that wouid
arise from its constroetion, and to exclnde from the
Provinee of Nelson all those great benefits wheh a
through traffic secures o & distriet.
137. These are some of the many points which
your Honour’s Government have to consider respecfizg
the best gange for the proposed railway. 1i you are
convineed that so long a line should be constructed
as for a mineral traffic only, then adopt a gange of
3ft. 6. ; but, if you think that o larger view of the
question should be taken, as to how the gange would
benefit the whole of the Middle Island, that the frafhe
would be of a mixed character, and that a porfion, M
not the whole line, Tnight be considered as forming 3
part of 2 {runk 111_1.31 to CH.I?.F:EI’DHTF and elsewhere,;
then adopt a gange of =it Ssm.
jpation of the routes T Waksr ways,

138. During my eéxam : _ Water  ways,
endeavored fo ascertain, by the existing waler COUrsSS, o, ; hﬁlﬂr? Sy e

the probable average cost per mile of culvers and olverts.
small bridges. So long as the spans Necessary Aare
less than 35ft. they will not be separately noted—so
that in the estimates <hich follow the cost of bridgimg
will be in two items, viz.—3 rate per mile for mall
bridges under 39 fact span, and the estimated cost ot

bridges of larger spans. _
{ ing 1 : 1 Works in the
139. Before going 1nfo the L‘E!I-IIEILIE-_E_LDQE of the Works iz 0
eskimates, it 18 necessary for me to observe thaf, as l'f"?j B e
the works in the valley of the Buller are of quite 8 then “;th:’; por-
Jiffarent character from those on other paris of the line, tons of £y
I purpose makings separate estimate {or each pmﬂ;ﬁ?,
50 as to arrive at more aceurate results ; qﬂd for this
purpose T attach a sketeh of & Cross section, W

i o, g e .

I

- ]
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maoy be token ns an average of the sido mﬂ-{ﬁngshfm'
one-third the length of the line in the Buller 1'11-~.Eg’;
below tho Devil's Grip—(sec fig. 2). It mush, b
observed that thero aro places where the cross sections
would be less favorable than is shown in figure, ?’Thﬂ{:
on the other hand thero are many places where thej
would bo more favorable, so that on the whol® the
sketch may be taken, excluding the retaming Tﬁ:ﬂu, ug
a fair &veﬂlgﬂ, pe far as my jud gﬂlﬂ]’lti gOoes. The 1ﬂltﬂ]le
facing to the embaukment would be necessary i SOMO
cases where the natural slope terminates close bo the
edgo of the mver. :

How line should i{_ﬂ, T may further ada that, as regards the site of
enter Nelson.  the station for Nelson, and the way the lne should

Stations. enter the town, I am of opinion that the passenger
station should be at the bottom of Hardy-street, 5111"1
the ocoal station at the port, and I prefer the liae
coming by Jenkins’s Hill than by Thompson's Run,

Tosomotiveen. 141, There are strong objections to a locomotive
gines should not engine crossing the Port road on a level, and then
eross the POrtppmping parallel to the present road down to the
xoud. Port. It would, at all times, be dangerous and in-

convenient, and in consequence L propose the line
shall not be used by locomotives nearer to the Port
than Saltwater bmidze. KFrom thence coal trains ars
to be taken to the Port by horse-power. :

Tineby Thomp- 142. A Ime entering Nelson by Thompson’s Run,
gon’s tun hms 90d having its terminus near to Saltwater bridge,
some disadvan- would be equally as expensive as one coming by way
ages. of Jenkins's Hill, and would have the serious disad-

vantage of cutiing off all convenient and safe com-
munication with the water frontage at the port. It
wanld be a greab interruption to the trade at the
Port, to have a locomotive plying alone the whole
water frontage, and would be very dangerous to the
general public.

Lineby Thomp- 113 In order, however, to keep a moderate check
oo o mgﬁzi on demands for compenss flon from owners of private
certain  d@ifiggl. Property through which the line would pass, if taken
Hes, by Jenkins’s Hill, T suggest the propriety of leaying

the Gﬂmpﬂ"ﬂf the l:ight of econstructing the line ﬁf;.
gjlﬂﬂfﬁi?’% Run, if they fail in making reasonable
%IF with the owners of land on the line by denkins’s

ﬂz&mrﬁiw EstiataTe ror ONE Mite o7 BaATT-
W;FE: %EECEEEHE OF LARGE BRIDGES AND OF ALT
VOEZS IN THE VAITEY OF mow Brriten,

E._’-‘*ﬁ".:l{gm i‘gn l—;{_—-ﬂ ’rhn gangce be' % .
= it O - e Ta e —
one mile, with- o g 3t Gin. -
—

:ﬁbnﬁfhi Clearing 10 aeres of bush, at £§. : 635 E'E} dd
3 feet € W&E_q .»ivetz-z}fge excavation, 4000 cnbie Eﬁrd;
AL 1S, gj.u : - = - o
Feni-h'lg 2000
w0 level erossinge. commplet i
%ﬁ;ﬁﬂmmtﬂm ion Eﬂ%ﬁz P.-ELE gg g g
allasting, 2077 cubic yards, at 0n
Sleepers, 1760 at 2s. giy &”’ e 200
:ﬁflllﬁi 66 tons, gt £11 ,. - }98 0
glﬂhjﬂlﬂ’ff:‘: and spikes - | : ;‘Eg Dp: 0
late-laying, 1760 lineal yards, at25 1;;{3 8 3
Total 1 =
ﬂt&- 233 £1965 1&’.‘ 0
Fstimaia 45, The o :
s 2o wﬁg 145, The gauge being 4 feet, 8% Incheg :—
gan E = a = b
4 foct 6} :?:Eehes,m C.le_armgr 10 acres of bosh, at £6 6% 5 d.
F:nesif;mﬂﬁ’ 4600 cubic yards, at 1s, Ed 287 lg g
Draining o 168 0 0
Two level CTOssings, complete 5 gng 3 g

Cﬂ*rri ed forward £

Fencing = ...
Draining ...

®

Sleepers, 1760, ab

Ll

per mile

the Devil’s Gri

per mile

Large Bivers,
Wairoa

Kerr’s

Twa loevel orossings,
Accommodation gates - ... . ...
Ballasting, 2628 cubic yards, at 2s.

Totalae i

— £287 10s. .
For 5 feet 3 inch gauge, 20,840 cubic
vards of excavation
— £331 2s. 6d.=

Small Bridges amii“Gul*frert;; legs th
30 feet span; about 6400 feot, af £4

/ creverei 400 feob.. at 1
Lighty-eight ... 80 ,; ... do,
Wai-iti .....,...200 ;

Owen i sEE 120
Matiri ... .800
Newton..... 190
Builepivs aasy 300
Deesd.te = L0 100
Inangahug,,,,. 200

Curtis® ..,,.....120
Greenfield’s , 150
Sharp’s”,,, .~ 100
Adame’ .., = 5
Little Grey ,,. 40
Wioodish feo8 i £

Carried forward —————

Brought forward,,,

Accommodation gates = ..,
Rallasting, 2444 cubie ynrds, ab 23,
Sleepers, 1760, ab 2s. 6d.., ...
Rails, 86 tons, at £I1 .., %
Fish-jomts and spikfaﬂ
Plate-laying, 1760 lineal yards, at 2s.

otaliERs e o8
146. The gﬁ;ﬁge.being”ﬁ feet 3 i'uehea. —

Olearing 10 acres of bueh, at €6 ..,
Excavations, b290 cubic yavds, at 1s,

LY tae ] LR

L

enm];;iéte

It i e

Rails, 95 tons, at £LI11L ...
Fish-plates, and spikes ... . .,
Plate-laying, 1760 lineal yards, at 2s.

147. To each of these estimates for uﬁe, mﬂe_ﬂf
railway we must add when the line is in the Valloy per n o

. E LA

125 miles of Railway, no part of which -
1s 10 the Valley of the Buller, below
r the Devil’s Grip, at £1965 14s..0d. |
: deeen s 8022456102 020
55 miles of Railway, the whole of w SRR
1s m the Valley of the Buller, below
p, ab £4052 14s; O

5 54

d

£ £

39 W F dﬂl-' FoFow

b b ;.!32265 18

, ab 83., = £805L. - -

hiehh

6... 7,200
.”_‘1:2'80.
Sdoi e 3}200
e AORNSE T o s 640
Hopeisi s siie 30
Granite ..,.,.... 40

£

e 30 0

vy 24 8 g |
bk 22{] : U 0

Whh E]Eﬁ U {}

v 8b 0

A 176 D 0

_*_—E-* |
H—‘-‘——""‘"‘-—-—-«
s et (B
o G%‘_ > dﬂhﬂ'élﬁﬁﬁh -
3d. 331
o 168
v o 4D
St te 0]
e 800
oo 262 1
Cean 242
v 1045

) ‘1’0
e 2176

e e o e o e Yol T 1 S

S
cCoococoocoomo!

o 8247418 6

gﬁ{il 'I

7 Nelson fo 8
£ 5 do e, viepn
. s §foat 6 e

292,808 100

13

an |

- 95,000 00 i

1,280

A3 ree do. 5% 6‘5@0
s 4oy 12920
4y =sa dﬂ. it 45800 |
o B s o 1;920
s dore 800

.35'. F 4 4 dﬂi ree 1,600
23 2232 dun E B 3]200

S50 Q08 o 220

390 ' dﬂ; — 2,400
ey o600
39 iy dﬂ_-, ¥ 800
i doy 40
) do. S 800

T Iy il k.

e BALT A
: A ; _ : ! éfeatﬂ%'ﬁfﬁi*.
148. Hstimate of trunkline from Nelson to Uobden: Eaﬁ.mﬁig ﬁg i

gauge, 3 feet 6 inches. i

R gy i T
— i . L -

of the Buller, below the Devil’s Grip, as follows;—. = Wotks mag

Hor 3 f_ﬂ&_ii 6 iﬂﬂ]l gauge, 15}580 {}ubi‘g_ S E‘}E}' ﬂfﬂ_@ﬂj '
vards of excavation, at 3s.,, = £2387 gg';gﬁmg !{:: e
— £950 = - ... Cen o EpO0RE Oaﬁ%ﬁhﬁg |

Tor 4 feet 83inch gauge, 18,186 oubic per iy
yardsofexcavation,at3s., = £2727 18s works aro il

2 o, llerofthep

Htfﬁmg - 83:,.]‘_51-1 IHEE! Il' -5

| 19:% feetBjinhs l

- To be Gl
. per iy e

‘We then arrive at the estimates of the entire line fﬂuﬁfﬂfﬁ:ﬂl&? E

as follows, and the branch to Westport. i
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125 miles of Ra:
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trank line, when

i f o GA01 £9 9068 18
Dufler’s Gully . 50 N ’ﬂ,* ) | {,,_,[j}f-"ﬁﬂ 183, 0dl. fady L s bk 6 4 [oa
@ Tl AL e 800 29 1niles of Rails .. 283,237 10 D s inolios :
ﬂ]”‘.u]iﬂﬂ Tiyer. 151‘(}{1‘ . e ':I.”. 13 ,-1 {,,j{'lll:r} JH i]'| !} L] HHT.F’: H-H_:' 1-’?].“}1'_5 T'IF _H"J?]J_.lr:_]_l & 2y 1peHes,
Nolson’s.....i... 200 o ¢ o the valley of the Buller, st
Had Tadld Wy e do. 1, 3,200 | £4/706 65, per mile ller, at
Hod c.:;].ﬂ{ﬂ”,.., BUS o 960 ' Srall Bridges as | Gl 258 846 10 0
MI'L'DI'IH L S 50 1 i iy GE8 038 hﬂrﬁrr} _ e .
; __ ‘. ) e (00,1 78 o 800 ! Lﬂl’gﬁ Bridacs ns bef o &0 000070
FlWﬂl?ﬁ—Ml]_ﬂ el ‘1-{) $T0 1 {1.04 Eﬁr_} | j]‘"l T =t JE fji‘_"l::*r 1}:_:_[-1, Inareased
Big Gre A00 Aot | A0 costaceording to inereased widéh 77,244
BN AR et ) PR A0 g, i Profective Works on the Boller ., G975 0 o
Jfﬂ.ﬂp Crully ... 50 4 ... do. ... 800 Viaduet ... ETERTY g A 9275 00
Oonl Creek......100" ,; ... do. ... 1,600 | Road Bridges, and Division of Roads 10,600 © 0
} ; R 6{}19{;0 {_j' I-J |I Rﬁtufniﬂg iﬁlrf..!.!]la ' Y1510 O] Ttk o Zr{}rﬁ} [_] '”
Protoetive works on the Buller 8,400 00 Stations LOOO 0.0
AR F i i : B -
H@'—:tﬂmmg and Bfﬂ.ﬂﬂt*‘ﬁ?ﬂuﬁ, say v 10000080 | Land ‘ _f,{rﬁlﬂj 00
Viaduct at 99% @11@5, or in lieu, cross | Telegraph 3 1 : ”G? 00
the Buller twice..., ... 9600 0 0|Petsiled Survey... 1{{};‘_’_:;? 00
Road Bridges, and Diversion of Public | 300 00
Roads ... i+ 2,000,100 Total ... el
Stﬂtlﬂﬂﬁ e 4 ir ehein i 9_000 0 G | 22 1 1) A () 0
Land . - 17,000 00| 13
LR :1-1- Fam i ad LN | J__ .-:j.c i j i i1 LR il
Telegraph, 180 miles, ot £60 . 10800 00 od. Estimate of Branch to Westport— Eatima of
D'E H ilﬂd n'ﬂ. : : : . . 7 5. O — :f_:_‘_r.. ,g.:f:
t'('jl b‘ I'TB}F ot k) = LN K- 'R 63300 {} 0 ZT ?1191‘3 .I:IE RﬂﬂWﬂTi ﬂ]_l ﬁf ';'E'::_'E_J_Eh iﬁ irl :_,—___ _T'EL___J rb'
the Valley of the Buller, at £4,706 6s rsure iz 4 feet
MotaltF e, £627,56¢ et i Ll i Siinket i
A & A £62?:|569 0 0 per ‘!‘nl}a L o G o 13;:'[}?“1' I:_ ;‘I—'_ B2t Pl
_ | o | Wr L . Small bridges as before... 3240 00
Tatimate, . of 149 Estimate of branch to Weatport:— | Betaining and Dreast-walls 3.000 00
heanch o Westsl o & (L | . £ g d, | Stations ... 23 1600 00
. :;ﬁ;??ﬁiﬁﬂg; 27 _'ﬁlﬂiﬁ;'ﬁ_ of Railway, all of which is }'311'51 3000 00
Sy " in the Valley of the Buller; ab | Telegraphis . = foee e 1620 00
£4052 14s. 0d, per mile ... = ... 109,423 18 0 | Detailed Suryey... L % 00
Small bridges and culverts; 810 feet
SR T S Al ey B d,240 2100 Total ... £140475 0 0
Retaining and Breast-walls, say ... 3000 00| Lt -
SO L e e e e JHEYW 155. Bolling Stock ... £46395 00 ... . .
: Lﬂ:ﬂd v b bia P azc s 0 33000 U D -, ! _?:_:..-'3:‘ :f_"-'r-;';;_
Telegraph, 27 miles at £60° ... ... 1620 00 156. Sumoiliry :— _ gaszsbeingifest
' Detailed survey... bl 945 0 0 , £ gz (.3 izches
LR e .3"_ | Trunk Line 710306 00O
192,828 8 0 | Dramel Lme s bl
122,825 | Rolling Stock i639% 00
3 .5--..;1\- i ..-- 3 ..I .. . * f. - L el b -ﬂi_-:ﬂ_ £y )
. BgﬁmﬁtﬂSE_ f'ii'lf 150: The Rolling Stock for such a Line would not Talal ... £897,176 00
o Bioling: | “Stock, o0 Hpgys - 16 ta Bit— | tinrencies at £10 per cent. 89,717 12 0
bauge voing 3 fact be heavy, and may bo taken as follow (it | Conting D
 {i inches, A PA P SR - d. | —
St 10 locomotives, at £2,000 ... 20,000 O g Total . r . e i RSG50 126
10 passenger varriages, ab £200 = ?’gﬂ(}g g s
: 40 Gﬂrtjtlﬂ trquE} El.ti£50 s S8 I?IDD{) 00 & 3. . ‘._."‘_'.'.;:.l’. .;f::s'"‘-d’l &0
800.conls trucks, a6 4D o - Tgi000 10 0 | 125 miles of milway B3 partaf which is Soackes. ||
Reparing shop and maciinety; SEIED [ | ip the valley of the Buller, at @
- €9 474 183, 6d permile ... .. 309809 =20
£42,000 00 55 miles of railway: the whole of whien

sl b

- = s
g

H1

Cost of ti*ﬂﬂji | .151, The: .GDEt- of the trunk line and th

-and by i | L0 b &=
gaﬂ;}ﬁ mi?;hf%ﬁ would therafore be about as follows:

sz in the valley of ithe Baoller, at
£5,194 16s. per mile

| Small bridges 83 pefore
1 | Targe bridges as belors, bul

o branch

L]
¥
]ﬂ

i
[

[ =¥

§

T = 'D ';':_‘_ l; =t - Sy P B
6 inches, 3 0 G‘ in cost according to Inc reased W idth
: .. 621,869 7 | protective works 1n the Buller
Trank .. 122,828 S 0| """ bl Sy
T i 3 -~ -l y Rt EDFEIH—T—U‘T ,'].ﬂﬁ El"ﬂﬂt[, 5 i R -
Bronch ... 1 t .. 42,000 0 Viaduet at 991 miles, or in len, cress
Bulhng EL{][} 5 L A s > _L'} thﬁ E‘-_llLGT tﬁifﬂ 5 e s L
792,391 | Road Bridges and diversien of publie

iy |

yoads ...

S3162 00
s 1A,
962 00
T 000 ) I::!-
= = sl

i r oot £10 per centi. 79,239 14 0| giqtions...
Contingencies &b < h } st
£ Q’T]‘?GST z Q A E.Iﬂ‘gi’alpll
I]Jﬂtﬂl e B iR =0l D.:‘t_-u!.ﬂ‘l ;‘JHF—"L-&F :
207 miles, o i

as the totnl distance i3

ill not excood £4,210s

punk line,

Rate per mile,

152. Therelore,
the cosb per milo W

168, [atimale for |

oA ge LEE. B

Total.

U

e -

! —

e e




—_——— e T T T

—_——— e e e

I;ll_

90

13 9 A" e it,_
Estimate_for 158, Tstimate of branch 10 Westpor
branch to Wests aiihg
yort, when gauge . 1
Lttt all of which is m
ab £59,19:4
1, 1402620 00

97 miles of Tailway,
the valley of the Buller,

16s. per mule... 3940 00
Small bridges and culverts ot t‘;a I:Eg S
Retnining and Lreast walls, B8y 11 3{300 &
itu-ti?n.am ;1;000 N

and ... £ o 1010
Telegraph : B R

Detailed Survey .

i A s
Lﬂi:‘-l.gﬁ LI = n & B

Rolling Stock. - 159, Rolling Stock .

Gstimate  of  J(0. Summary :— |
trunk line and 5 39
branch,  when i amad.
rauge is o feet =Y FAR 0GR 12 6
:ﬁm&hei Tronk Line 5 f%ﬁgggi a X

BI‘EEC]J. Lir“:. ok T 2% 1 g Si 0

i - w1 ¥ =
R@uiﬂg Etﬂ‘:k e S a a3 i"J-'Sj---[«-‘--"z‘s 0

968,755 12 6
Contincencies at £10 per cend o 96879 ElE S
Total S 1M06b B3I

Cost of each 161. A summary of the cost of the Railway on
(13

E‘fﬁ?ﬁ“ﬂﬂi T3E different gaug(s will stend thus :—

per mile, = _
Per mile.

3 feet 6 uches gauge = £871,637 2 0 ... £4210

4 feet 81 inches do. =986,893 12, (0 __. £4.768

5 feect 3 mches de. =£1,065631 3 9 ... £5148 |

Difieult = to 162, It it = extremely difficult to esfimate the
g‘iﬂi{mlﬁ the pro- income to arise from the conveyance of passengers
2 nem oot "2 and goods through a new country, where the popula-

" tion of the miterior, being cliefly connected with gold
diggings, 1s very fluctuating, so that in the estimate
of mcome that follows, the items for goods and pas-
sengers may be taken as somewhat empirical s Dbat
irom tables very carefolly prepared in 1866 by James
Mzaeckay, Esg., showing the tzafiic from Welson to the
West Coast for twelve months, and which that gentle-
mzn has very politely placed af m v disposal, T draw
the following result.—

Bt Kegs, bags, boxes, bales, and pack : |
e 4T g8, bags, ez, balies, and packages .. 44,197

Mr. Waslpes Catile 435
tebles, Sheep . h.23
13_' r S o &4 T L}}Hﬂu
L - 410

Goods not detziled in fons s =360
Passengers 105 Ve may faivly presume that one-half of both
may be taken a0 200ds 2nd passencers were for Hokitika and other
5,009. places besides the Buller and Grey, and therefore
wc:ul.d not have passed over the Ealway had it
exizted. On the other hand, a large number th '

—. :l-.
sengers and some poods go overland from I?{els.{mp s

BESEn A for
the mterior, of which there exists wo gcconnt .
and if -we {ake the got ' j

tled distriets i

: _ LIS 1nto account
throngh which the lize would paes, I am of Opinion
thut the passensers would be equal fo at least- 5000
gmdng‘ through an syerass distance of one hundred
fnd erxty-one miles; immedistely upon onand .
22d . ; tely upon Opsnma of [hg

: = Fl £1 i ¥ x o :
sale of any land whatever, or without any account

164, Tstimate of Income t— Wi 3
Profits on 113,000 tous of coal, al 4s ... 22,000 U ;
noe of BO,000 tons of 0 Iy
Ol!l‘l‘lﬂgﬂ' o1 E'U.'r 01*5 L :[]Jllll '”“lhz
coal [rom Brunner nmines O, =

to Cobden=0 miles at £ e d

1% ponny per mile ... 2,041 13 4
Oarriage of 650,000 tons of

coal from Mount Roch-

fort to Westport, dis-

tanco about 14 miles, ab

1-4d. penny per mile... 4,083 16 8
Carriage of 13,000 tons of

coal from Granges Point

to Nelson, 122 miles at

1-4d. penny permile... 9,251 18 4

Deduct £60 per cent for _
working expenses . ... 7,688 6 8 .
- 2 ?}638

Gold Diggers’ Licenses, say ... o 4,000 g g
5000 through passengers,
half to or from \West-
port and half to or from Sy
Cobden, average: 161 £ @, d.
miles a4t £2 the trip ... 10,000 0 0
22,000 Legs, boxes, bags, . - &
bales,and packages, at
os. each el Lt 650085020
400 cattle, at £2 S m 800050
9,000 sheep, at 7s. e 2 1575051010
400 pigs, at 7s. ... 40RO
600 tons of goods, ot 25s. 750 0 0
SRt S st =l 200 00
| 991408010
Deduct £50 per cent for
- working expenses ... 9,570 0 0 Sy
e
- Total income .., ... £48,868 6 8

way, I assame that the 152,000 acyes of flat :j’;g:ﬁ;ﬂ;&qmﬂi
way, and that it would realise: £380,000: so that the
capital to be provided for the work would be—

 Lfa 3 feet 6 inches gauge ... £490,037

If a 4 feet 8% inches do. .. £605,890

If a5 feet 3 inches” do. ;.. £684.631
166. If, then, a 3 feet 6 inches gange was adopted,
the dividend wonld be £9 19s, 9d. per cent; if a 4
fﬁﬁi_g-} inches gange, £8 1s. 2d. per cent ; if a 5 foot
3 Inches gauge, £7 15. 9d per cent. BIoEl oy
167. But let us assunie an extreme case, that s,
that rone of the gsod land is sold for some time after
the line is made, even then capitalists: investing 1
{-‘}_'ljl*r Ime would be quite . gafe, for a dividend of
£5 0s. 7d. per cent. would be realised on the cost Of
w line whose gaugze was 3 feet. G inches, without 'the =

1and is nof soi:

bﬁi?‘{lﬂ,’ taken of inereased sale of coal at Nelson
beyond what now takes place. - | S0 oot

168. If, liowerer, the fiat land were sold, there H“?Eiiaﬁﬁ‘

to the company, wlich, excluding ‘the valuo of the
minerals, would, at so low o figure as two shillings

am::l]:'i]:1 Eixpenee_pm- acre, represent £242.8756 to be
Eracually realised for je sharelolders; |

L have the honor to be, Bip,
Your obedient servant, .
Henpry WhicE,

e
e

Civil Engineer, A,LC.E.

Nelson, 31t March, 1568,

Printed nder the authority of the P
}""'3159135 Printer {oy the

e —

rovineial Gnvemmenf, Nelson, by

e - et 1

‘ Crarins Brrrovy, Trafalgar-sirects
| Lot ; irrrors, Trafalgar-s
lime being (o {he gaid Government, ? :

165. Now, whatever gauge is adopted for the rail- Salooflatlnd

land will be sold during the construction of the rilvifor each gunga. ||
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